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Fri. Sep 7, 2018

Room P

Planning Lecture (Free Entry) | Technical division and Network | Senior
Network

[3P_PL] Talks between senior and young

generations on long-term energy strategy
Chair:Kohei Kawanishi(SNW)
1:00 PM - 2:30 PM Room P (E21 -E Building)

[3P_PLO1] A view on long term energy strategy and
measures for the year 2050
*Kazuhiko Wkabayashi' (1. SNW)

[3P_PL0O2] Talks between the generations about the
eligible future energy strategy in Japan
*Takeshi Muramoto', *Mizuki Okubayashiz,
*Hirotaka Ino®, *Aoi Sakaguchi4 (1. Tokyo Tech,
2. Kindai Univ., 3. Fukui Univ. of Tech., 4. Kyoto

Women's Univ.)
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Fri. Sep 7, 2018

Room C

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

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

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

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

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

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

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

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

for Nuclear Human Resources

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

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

*Yasuhiro Kanto' (1. Ibaraki Univ.)

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

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

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

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

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

*Tetsuo Sakka' (1. ®K)

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

[3H_PL] Application of Artificial Intelligence

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

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

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

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

*Naoki Hosoya' (1. Hitachi)

Room |

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

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

Chair:Naoto Sekimura(Univ. of Tokyo)

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

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

[31_PLO2] The effort of organization for
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decommissioning, and the situation of a road
map
*Yusuke Tanaka' (1. METI )
[31_PLO3]
*Toshihiko Fukuda® (1. NDF)

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

[31_PLO5] Topics of Decommissioning Committee

*Hiroshi Miyano' (1. Hosei Univ.)

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

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

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

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

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

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

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

*Ryuu Shimamoto® (1. Chubu Electric Power)
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Room A

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 202-1 Radiation Behaviors, Radiation Shielding

[3A01-08] Radiation Shielding Radiation Behaviors
Chair:Masahiro Taniguchi(TAISEI)
9:45 AM - 11:55 AM Room A (B11 -B Building)

[3A01] Technology Development to Evaluate Dose Rate
Distribution and to Search for Fuel Debris
Submerged in Water for Decommissioning of
Fukushima Daiichi Nuclear Power Station
*Keisuke Okumura', Eka Sapta Riyana®, Wakaei Sato?,
Hirobumi Maeda?, Jun-ichi Katakura® (1. JAEA, 2.
NESI, 3. Nagaoka University of Technology)

9:45 AM - 10:00 AM

[3A02] Technology Development to Evaluate Dose Rate
Distribution and to Search for Fuel Debris
Submerged in Water for Decommissioning of
Fukushima Daiichi Nuclear Power Station
*So KAMADA', Kazuya Nishimura', Michio Kato',
Keisuke Okumura?, Junichi Katakura®, Matthew
Nancekievill*, Barry Lennox®, Ashley Jones®, Malcolm
Joyce5 (1. National Maritime Research Institute, 2.
Japan Atomic Energy Agency, 3. Nagaoka University of
Technology, 4. University of Manchester, 5. Lancaster
University)

10:00 AM - 10:15 AM

[3A03] Measurement of neutron production double
differential yields by 135 MeV proton on A150
*Yuta Shinohara', Tsuyoshi Kajimoto', Satoru Endo”,
Kenichi Tanaka', Hiroki Tanaka?, Tsuyoshi Hamano®

(1. Hiroshima Univ., 2. Kyoto Univ., 3. National
Institutes for Quantum and Radiological Science and
Technology)

10:15 AM - 10:30 AM

[3A04] Comparison of proton incident neutron yield up
to 150 MeV by INCL model and ENDF/B-VII.1
*Taiki Mori", Kenichi Kimura', Nobuo Ikeda”, Nobuhiro
Shigyo® (1. Fujita, 2. Kyushu University )

10:30 AM - 10:45 AM

[3A05] Discussion on the standardization of shielding
material
*Ken-ichi Kimura', Mikihiro Nakata?, Koichi Okuno?®,
Yoshihiro Hirao®, Satoshi Ishikawa®, Yukio Sakamoto®

(1. Fujita Corporation, 2. MHI Nuclear Systems And
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Solution Engineering Co., Ltd, 3. HAZAMA-Ando Corp.,
4. National Maritime Research Institute, 5. ITOCHU
Techno-Solutions Corporation, 6. ATOX Corp.)
10:45 AM - 11:00 AM

[3A06] Consideration of low-activation methods for
concrete by neutron irradiation test and PHITS
calculation (2)
*Seiichiro Tanaka', Koichi Okuno' (1. HAZAMA ANDO
CORPORATION)
11:00 AM - 11:15 AM

[3A07] Development Status of Shielding Code using
Discontinuous Galerkin Finite Element Method
*Kyohei Nishiyama', Masanori Tokiyoshi’, Masahiro
Taniguchi1 (1. TAISEI CORPORATION)
11:15 AM - 11:30 AM

[3A08] Radiolysis of water containing ferrous and
chloride ions
*Kuniki Hata", Tomonori Sato’, Hiroyuki Inoue? (1.
JAEA, 2. Osaka Prefecture University)
11:30 AM - 11:45 AM

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 201-1 Nuclear Physics, Nuclear Data
Measurement/Evaluation/Validation, Nuclear Reaction Technology

[3B0O1-03] Neutron Measurement
Chair:Shin-ichiro Meigo(JAEA)
10:00 AM - 10:50 AM Room B (A21 -A Building)

[3BO1] Experimental verification of the relative n-p
elastic scattering angular distribution at E =45
MeV
*Tetsuro Matsumoto’, Akihiko Masuda’, Hideki
Harano’, Satoshi Kurashima® (1. National Institute of
Advanced Industrial Science and Technology, 2.
National Institutes for Quantum and Radiological
Science and Technology)
10:00 AM - 10:15 AM

[3B02] Preliminary Experiment for Temperature-
dependent Thermal Neutron Spectrum in Solid
Moderator
* Jaehong Lee, Tadafumi Sano’, Jun-ichi Hori’, Rei
Kimura?, Takayuki Sako?, Akira Yamada?, Jun
Nishiyama® (1. Institute for Integrated Radiation and
Nuclear Science, Kyoto University , 2. Toshiba Energy
Systems &Solutions , 3. Laboratory for Advanced

Nuclear Energy, Institute of Innovative Research,
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Tokyo Institute of Technology )
10:15 AM - 10:30 AM

[3B03] Measurement of prompt fission neutrons using
multi-nucleon transfer reaction
*Kentaro Hirose', Katsuhisa Nishio”, Hiroyuki Makii®,
Riccardo Orlandi', Kazuaki Tsukada', Kun Ratha
Kean'?, Satoshi Chiba® (1. JAEA, 2. TIT)
10:30 AM - 10:45 AM

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 201-1 Nuclear Physics, Nuclear Data
Measurement/Evaluation/Validation, Nuclear Reaction Technology

[3B04-07] Charged Particle Reaction
Chair:Yukinobu Watanabe(Kyushu Univ.)
10:50 AM - 12:00 PM Room B (A21 -A Building)

[3B04] Measurement displacement cross-section of
copper for 3-GeV protons
*Shin-ichiro Meigo’, Hiroki Matsuda', Yosuke
Iwamoto', Makoto Yoshida?, Shoichi Hasegawa',
Tatsushi Nakamoto?, Fujio Maekawa’, Hiroki lwamoto',
Taku Ishida?, Shunsuke Makimura® (1. J-PARC/JAEA,
2. J-PARC/KEK)
10:50 AM - 11:05 AM

[3BO5] Measurement of nuclide production cross
sections with 0.4 GeV - 3.0 GeV proton beams
at J-PARC
*Hiroki Matsuda®, Shin-ichiro Meigo', Fujio Maekawa”,
Hiroki lwamoto' (1. J-PARC/JAEA)
11:05 AM - 11:20 AM

[3B06] Development of low threshold secondary-
particle detector and its application to 70 MeV
proton-induced reactions
*Yuji Yamaguchi', Toshiya Sanami?, Yusuke Uozumi'

(1. Kyushu Univ., 2. KEK)

11:20 AM - 11:35 AM

[3BO7] a-particle breakup at incident eneregy of
several hundreds of MeV/u (2)
*Kazuhito Yoshida', Yuji Yamaguchi1, Motoharu Fuji1,
Toshiya Sanami?, Naruhiro Matsufuji®, Yusuke Koba®,
Yusuke Uozumi' (1. Kyushu Univ., 2. High Energy
Accelerator Research Organization, 3. National
Institute of Radiological Sciences)

11:35 AM - 11:50 AM

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 201-1 Nuclear Physics, Nuclear Data
Measurement/Evaluation/Validation, Nuclear Reaction Technology

[3B08-11] High Energy Fission, Nuclear Data

©Atomic Energy Society of Japan

2018 Fall Meeting

Validation, Beta Source
Chair:Nobuhiro Shigyo(Kyushu Univ.)
2:45 PM - 3:50 PM Room B (A21 -A Building)

[3B08] Unified description of the fission probability
for the high-energy particle transport
calculation
*Hiroki lwamoto', Shin-ichiro Meigo' (1. J-PARC
Center, JAEA)
2:45PM - 3:00 PM

[3B09] TENDL-2017 Benchmark Test with Iron Shielding
Experiments at QST/TIARA
*Saerom Kwon", Chikara Konno?, Masayuki Ohta,
Kentaro Ochiai®, Satoshi Sato', Atsushi Kasugai' (1.
QST, 2. JAEA)

3:00 PM - 3:15 PM

[3B10] MATXS multigroup file problem due to NJOY
unresolved resonance processing
*Chikara Konno', Saerom Kwon?, Kenichi Tada' (1.
JAEA, 2. QST)
3:15PM - 3:30 PM

[3B11] Output signal increase behavior of
electrochemical voltaic device near low-energy
large-quantity beta nuclides
*Kenji Ishibashi®, Shotya Suda’, Hiroshi Takada?,
Masahide Harada® (1. Kyushu Univ., 2. J-PARC)

3:30 PM - 3:45PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 503-1
Reactor Chemistry, Radiation Chemistry, Corrosion, Water
Chemistry,Water Quality Control

[3C01-04] Chemistry of Cesium, Spallation

Products
Chair:Kazushige Ishida(Hitachi)
9:30 AM - 10:35 AM Room C (B21 -B Building)

[3C01] Degradation by moisture absorbent of Cs
compounds formed in LWR severe accident
*Shunichiro Nishioka', Kunihisa Nakajima', Eriko
Suzuki®, Junpei Imoto’, Masahiko Osaka' (1. JAEA)
9:30 AM - 9:45 AM

[3C02] Thermodynamic properties of silicon-cesium
compounds at high temperature
*Rizky Dwi Septianq, Yoshinao Kobayashi1, Isamu Sato?

(1. Tokyo Institute of Technology, 2. Tokyo City
University)
9:45 AM - 10:00 AM
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[3C03] Research on Physicochemical Composition of
Spallation Products in Lead-Bismuth Eutectic in
ADS
*Fujio Maekawa', Hiroki Matsuda’, Shin-ichiro Meigo’,
Toshinobu Sasa’, Shinya Miyaharaz, Yuji Arita?, Naoya
Odaira® (1. JAEA, 2. Fukui Univ.)
10:00 AM - 10:15 AM

[3C04] Research on Physicochemical Composition of
Spallation Products in Lead-Bismuth Eutectic in
ADS
*SHINYA MIYAHARA', NAOYA ODAIRA", YUJI ARITA",
TOSHINOBU SASA?, FUJIO MAEKAWA?, HIROKI
MATSUDAZ, SHIN-ICHIRO MEIGO? (1. UNIVERSITY OF
FUKUI, 2. JAPAN ATOMIC ENERGY AGENCY)
10:15 AM - 10:30 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 503-1
Reactor Chemistry, Radiation Chemistry, Corrosion, Water
Chemistry,Water Quality Control

[3C05-09] Radiolysis 1
Chair:Ryuji Nagaishi(JAEA)
10:35 AM - 12:00 PM Room C (B21 -B Building)

[3C05] Development of Fuel Debris Canister
*Nodoka Miyamoto', Hideaki Uchiyama?, Toshihiro
Matsuoka®, Tomoya lwashima®, Yuuichi Matsushita’,
Kazushige Ishida®, Manabu Ueno" (1. Hitachi-GE
Nuclear Energy, Ltd., 2. International Research
Institute for Nuclear Decommissioning, 3. Mitsubishi
Heavy Industries, Ltd., 4. Toshiba Energy Systems
&Solutions Corporation)
10:35 AM - 10:50 AM

[3C06] Development of Fuel Debris Canister
*Kazushige Ishida’, Hideaki Uchiyama®, Toshihiro
Matsuoka?, Tomoya lwashima®, Nodoka Miyamoto",
Yuuichi Matsushita®, Manabu Ueno' (1. Hitachi-GE
Nuclear Energy, Ltd., 2. Mitsubishi Heavy Industries,
Ltd., 3. Toshiba Energy Systems &Solutions
Corporation, 4. International Research Institute for
Nuclear Decommissioning)
10:50 AM - 11:05 AM

[3C07] Development of Fuel Debris Canister
*Yuuichi Matsushita', Hideaki Uchiyama®, Toshihiro
Matsuoka®, Tomoya lwashima®, Nodoka Miyamoto,
Kazushige Ishida®, Manabu Ueno" (1. Hitachi-GE
Nuclear Energy, Ltd., 2. International Research
Institute for Nuclear Decommissioning, 3. Mitsubishi

Heavy Industries, Ltd., 4. Toshiba Energy Systems
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&Solutions Corporation)
11:05 AM - 11:20 AM

[3C08] Improvement of the Model for Evaluating the
Corrosive Environment in a Nuclear Power Plant
*Yusuke Horayamaq, Takahiro Hara', Osamu
Shibasaki', Seiji Yamamoto', Junichi Takagi' (1.
Toshiba Energy Systems &Solutions Corporation)
11:20 AM - 11:35 AM

[3C09] Improvement of the Model for Evaluating the
Corrosive Environment in a Nuclear Power Plant
*Takahiro Hara', Yusuke Horayama1, Osamu
Shibasaki', Seiji Yamamoto', Junichi Takagi' (1.
TOSHIBA ENERGY SYSTEMS &SOLUTIONS)
11:35 AM - 11:50 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 503-1
Reactor Chemistry, Radiation Chemistry, Corrosion, Water
Chemistry,Water Quality Control

[3C10-13] Radiolysis 2, Corrosion Chemistry
Chair:SHINYA MIYAHARA(Univ. of Fukui)
2:45 PM - 3:50 PM Room C (B21 -B Building)

[3C10] Study on formation process of nanoparticles in
organics-free platinum aqueous solution by
pulse radiolysis and gamma radiolysis methods
*Miou Kariya', Yusa Muroya”, Kazushige Ishida?, Yoichi
Wada?, Tsuyoshi Ito?, Nobuyuki Ota®, Takahiro
Kozawa' (1. ISIR, Osaka Univ., 2. Res. Develop. Gr,
Hitachi, Ltd., 3. Hitachi-GE Nucl. Energy, Ltd.)

2:45 PM - 3:00 PM

[3C11] Estimation of Dependence of OH Scavenging by
Halide lons in Seawater Systems on Salt
Concentrations
*Ryuji Nagaishi”, Ryo Kuwano', Takafumi Kondoh?,
Masao Gohdo?, Yoichi Yoshida® (1. Japan Atomic
Energy Agency, 2. Osaka University)
3:00PM - 3:15PM

[3C12] Effect of crevice geometry on corrosion
environment within crevice of stainless steel in
high temperature water
*Yasutaka Soma’, Fumiyoshi Ueno’, Hiromitsu Inagaki2

(1. Japan Atomic Energy Agency, 2. Chubu Electric
Power Company)
3:15PM - 3:30 PM

[3C13] Corrosion Property of PCV Equivalent Material
under Simulated Severe Accident Condition
Containing lodine Gas

*Hiroko Nakano', Tomoaki Takeuchi®, Noriaki Hirora®,
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Kunihiko Tsuchiya' (1. JAEA)
3:30 PM - 3:45 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 501-1
Basic Properties

[3E01-07] MA-Zr Hydride

Chair:Naoyuki Hashimoto(Hokkaido Univ.)

9:30 AM - 11:25 AM Room E (A34 -A Building)

[3E01] Development of MA-Zr hydride for early
realization of transmutation of nuclear wastes
Kenji Konashi', *Mutsumi Hirai?, Hiroaki Muta®, Ken
Kurosaki® (1. Tohoku Univ., 2. NFD, 3. Osaka Univ.)
9:30 AM - 9:45 AM

[3E02] Development of MA-Zr hydride for early
realization of transmutation of nuclear wastes
*Atsushi Ohuchi’, Fumiki Mizusako', Mutsumi Hirai’,
Kenji Konashi?, Hiroaki Muta®, Ken Kurosaki® (1. NFD,
2. Tohoku Univ., 3. Osaka Univ.)
9:45 AM - 10:00 AM

[3EO03] Development of MA-Zr hydride for early
realization of transmutation of nuclear wastes
*Kenji Konashi', Tadao Yato', Mutsumi Hirai?, Atsushi
Outi?, Hiroaki Muta®, Ken Kurosaki® (1. Tohoku
University, 2. NFD, 3. Osaka University)
10:00 AM - 10:15 AM

[3EO04] Development of MA-Zr hydride for early
realization of transmutation of nuclear wastes
*Kyosuke Nakayama', Hiroaki Muta’, Yuji Ohishi', Ken
Kurosaki®, Mutsumi Hirai?, Kenji Konashi® (1. Osaka
University, 2. Nippon Nuclear Fuel Development Co.,
LTD, 3. Tohoku University)
10:15 AM - 10:30 AM

[3E05] Development of MA-Zr hydride for early
realization of transmutation of nuclear wastes
*Koki Hibi', Kazuo lkeda?, Kunihiro Itoh?, Kenji
Konashi® (1. MFBR, 2. NDC, 3. Tohoku Univ.)
10:30 AM - 10:45 AM

[3E06] Development of MA-Zr hydride for early
realization of transmutation of nuclear wastes
*Daisuke MORIGUCHI", Kazuo IKEDA", Kunihiro ITOH",
Koki HIBI?, Kenji KONASHI® (1. NDC, 2. MFBR, 3.
Tohoku Univ.)
10:45 AM - 11:00 AM

[3EQ7] Development of MA-Zr hydride for early

realization of transmutation of nuclear wastes
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*Kunihiro Itoh", Satoru Mukai’, Kazuo Ikeda', Koki
Hibi%, Kenji Konashi® (1. NDC, 2. MFBR, 3. Tohoku
Univ.)

11:00 AM - 11:15 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 501-1
Basic Properties

[3E08-09] FP Behavior 1
Chair:Mutsumi Hirai(NFD)
11:25 AM - 12:00 PM Room E (A34 -A Building)

[3E08] Measurement of ruthenium activity in
ruthenium-palladium-rhodium alloys
*Jiazhan Liu", Naoya Miyahara’, Shuhei Miwa',
Masahide Takano', Masahiko Osaka' (1. Japan Atomic
Energy Agency)
11:25 AM - 11:40 AM

[3E09] Distribution measurement at microlevel of Cs
chemisorbed compounds onto stainless steel
under LWR severe accident
*Eriko Suzuki, Hiroaki Ogawa1, Kunihisa Nakajimaﬂ,
Shunichiro Nishioka', Masahiko Osaka', Shinichiro
Yamashita', Ryoko Kurishiba?, Takashi Endo?,
Shigehito Isobe?, Naoyuki Hashimoto? (1. JAEA, 2.
Hokkaido Univ.)
11:40 AM - 11:55 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 501-1
Basic Properties

[3E10-12] FP Behavior 2
Chair:Kenji Konashi(Tohoku Univ.)
2:45 PM - 3:35 PM Room E (A34 -A Building)

[3E10] Local structure analysis of Cs and | dissolved in
molten alkali halide salts by molecular dynamics
calculations
*Yuma Sekiguchi®, Koichi Uozumi?, Katsuyuki
Kawamura®, Takayuki Terai' (1. UTokyo, 2. CRIEPI, 3.
Titech)
2:45PM - 3:00 PM

[3E11] Comparative study of Cs silicates properties
between DFT calculation and experimental data
*Faoulat Mirad]i’, Eriko Suzuki', Shunichiro Nishioka',
Chikashi Suzuki', Kunihisa Nakajima', Thi-Mai-Dung
Do?, Masahiko Osaka’, Yuji Ohishi®, Hiroaki Muta® (1.
JAEA, 2. Nagaoka Univ., 3. Osaka Univ.)

3:00 PM - 3:15PM
[3E12] Chemical interaction between Sr compounds and

Zircaloy
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*Afiga Mohamad’?, Kunihisa Nakajima', Shunichiro
Nishioka', Shuhei Miwa', Masahiko Osaka' (1. JAEA,
2. Osaka University )

3:15PM - 3:30 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-3
Decommissioning Technology of Nuclear Facilities

[3F01-04] Standard Related to Decommissioning

Plan
Chair:Haga Kazuko(Taiheiyo Consultant)
9:30 AM - 10:35 AM Room F (A36 -A Building)

[3F01] Developing safety standard for decommissioning
*Ken-ichi Tanaka', Seiichi KUdo?, Takehiro Iwata®,
Muneyuki Nakada*® (1. The Institute of Applied
Energy, 2. MHI Nuclear Systems And Solution
Engineering Co.,Ltd, 3. The Japan Atomic Power
Company, 4. Hitachi-GE nuclear energy,Ltd.)

9:30 AM - 9:45 AM

[3F02] Developing safety standard for decommissioning
*Seiichi Kudo Kudo', Takehiro lwata?, Muneyuki
Nakada®, Ken-ichi Tanaka® (1. MHI Nuclear Systems
And Solution Engineering Co.,Ltd, 2. The Japan Atomic
Power Company, 3. Hitachi-GE nuclear energy,Ltd., 4.
The Institute of Applied Energy)

9:45 AM - 10:00 AM

[3F03] Developing safety standard for decommissioning
*Takehiro lwata’, Muneyuki Nakada?, Ken-ichi Tanaka®,
Seiichi Kudo* (1. The Japan Atomic Power Company,
2. Hitachi-GE nuclear energy,Ltd., 3. The Institute of
Applied Energy, 4. MHI Nuclear Systems And Solution
Engineering Co.,Ltd)

10:00 AM - 10:15 AM

[3F04] Developing safety standard for decommissioning
Ken-ichi Tanaka?, Seiichi Kudo®, Takehiro Iwata®,
*Muneyuki Nakada' (1. Hitachi-GE nuclear
energy,Ltd., 2. The Institute of Applied Energy, 3. MHI
Nuclear Systems And Solution Engineering Co.,Ltd, 4.
The Japan Atomic Power Company)

10:15 AM - 10:30 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-3
Decommissioning Technology of Nuclear Facilities

[3F05-09] Dismantling and Decontamination

Technology 2
Chair:Eisuke John Minehara(LDD)
10:35 AM - 12:00 PM Room F (A36 -A Building)
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[3F05] Evaluation of the Cutting and Dust Generation
of Simulant Material of Reactor Pressure Vessel
by 30 kW Fiber LASER
*Haruhiko Kadowaki', Ryoya Ishigami’, Goro SoejimaQ,
Hiroki lwai?, Yasuyuki Nakamura® (1. WERC, 2.
JAEA)

10:35 AM - 10:50 AM

[3F06] Evaluation of leaching behavior of Cs from
contaminated concrete.

*Haga Kazuko', Tsuneki Ichikawa?, Kazuo Yamada® (1.
Tiheiyo Consultant Co., Ltd., 2. Hokkaido univ., 3.
National Industrial For Environmental Studies)

10:50 AM - 11:05 AM

[3F07] A decontamination characteristic of the metal
surface with Uranium hexafluoride
*Takuya Nakayama', Mitsuo Nomura®, Yutaka Mita’,
Noritake Sugitsue1, Hitoshi Yonekawa?, Misako
Bunbai?, Yumi Yaita®, Eiichi Murata®, Katsumi Hosaka®

(1. JAEA, 2. JNFL, 3. Toshiba Energy Systems
&Solutions Corporation)
11:05 AM - 11:20 AM

[3F08] A decontamination characteristic of the metal
surface with Uranium hexafluoride
*Mita Yutaka', Mitsuo Nomura', Takuya Nakayama',
Noritake Sugitsue’, Hitosh Yonekawa?, Misako Bunbai?,
Yumi Yaita®, Eiichi Murata®, Katsumi Hosaka® (1.
JAEA, 2. JNFL, 3. Toshiba Energy Systems &Solutions
Corporation)

11:20 AM - 11:35 AM

[3F09] A decontamination characteristic of the metal
surface with Uranium hexafluoride
Takuya Nakayamaﬂ, Mitsuo Nomura', Yutaka Mita’,
Noritake Sugitsue’, Hitoshi Yonekawa?, Misako
Bunbai?, *Yumi Yaita®, Eiichi Murata®, Katsumi Hosaka®
(1. Japan Atomic Energy Agency, 2. Japan Nuclear
Fuel Limited, 3. Toshiba Energy Systems &Solutions
Corporation)

11:35 AM - 11:50 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-3
Decommissioning Technology of Nuclear Facilities

[3F10-12] Dismantling and Decontamination

Technology 3
Chair:Ken-Ichi Tanaka(lAE)
2:45 PM - 3:35 PM Room F (A36 -A Building)

[3F10] Development of Practical Realization for Laser-
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Gouging Decontamination Method
*Yuki Hashikawa’, Shoya Honda?, Takehisa Okuda?,
Takashi Nakano?, Yasutoshi Ueda?, Kazuhiro Yoshida?
(1. NUSEC, 2. MHI)
2:45 PM - 3:00 PM
[3F11] Simplified Designs and their Consignment
Production of the Fully-automated Laser
Decontamination Device
*Eisuke John Minehara', Hisashi Imai %, Atsuo Yamada®
(1. LDD Corporation, 2. HAZAMA ANDO
CORPORATION)
3:00 PM - 3:15PM
[3F12] Simulated decontamination on non-RI field using
motion capture technique
*Ryuichiro Yamagishi', Naotoshi Kuwamuro' (1. The
Wakasa Wan Energy Research Center)

3:15PM - 3:30 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1
Radioactive Waste Management

[3G01-04] Radioactive Liquid Waste Treatment 1
Chair:Kazuyuki Takase(Nagaoka Univ. of Tech.)

9:45 AM - 10:50 AM Room G (A37 -A Building)

[3G01] STRAD project for treatment of radioactive
liquid waste
*Sou Watanabe', Yoichi Arai', Haruka Aihara’,
Hiromichi Ogi’, Atsuhiro Shibata’, Kazunori Nomura'
(1. Japan Atomic Energy Agency)
9:45 AM - 10:00 AM

[3G02] Ammonium separation and decomposition for
radioactive liquid waste treatment
*Haruka Aihara’, Sou Watanabe', Kazunori Nomura',
Yuichi Kamiya® (1. Japan Atomic Energy Agency, 2.
Hokkaido University)
10:00 AM - 10:15 AM

[3G03] Ammonium separation and decomposition for
radioactive liquid waste treatment
*Noriko Asanuma’, Riku Miyano1, Tomu Shimizu’,
Haruka Aihara®, Sou Watanabe?, Kazunori Nomura?
(1. Tokai University, 2. Japan Atomic Energy
Agency)
10:15 AM - 10:30 AM

[3G04] Ammonium separation and decomposition for
radioactive liquid waste treatment

*Haruaki Matsuura®, Ami Kobayashi', Masahide
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Miyoshi’, Haruka Aihara?, Sou Watanabe?, Kazunori
Nomura? (1. Tokyo City University, 2. JAEA)
10:30 AM - 10:45 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1
Radioactive Waste Management

[3G05-08] Radioactive Liquid Waste Treatment 2
Chair:Takamitsu Ishidera(JAEA)

10:50 AM - 12:00 PM Room G (A37 -A Building)

[3G05] Development of treatment technology for spent
solvent generated from fuel reprocessing
process
*Yoichi Arai'’?, Sou Watanabe', Toshio Kubota?, Arai
TsuyoshiB, Seko Noriaki*, Kazunori Nomura' (1. Japan
Atomic Energy Agency, 2. Ibaraki University, 3.
Shibaura Institute of Technology, 4. National
Institutes for Quantum and Radiological Science and
Technology)

10:50 AM - 11:05 AM

[3G06] Development of treatment technology for spent
solvent generated from fuel reprocessing
process
*Fumiya Nakamura’, Tsuyoshi Arai?, Yoichi Arai*, Sou
Watanabe®*, Kazunori Nomura®, Noriaki Seko®, Hiroyuki
Hushina® (1. Shibaura Institute of Technology
Graduate school, 2. Shibaura Institute of Technology,
3.QST, 4. JAEA)

11:05 AM - 11:20 AM

[3G07] Development of treatment technology for spent
solvent generated from fuel reprocessing
process
*Masaki Yasuda’, Tsuyoshi Arai?, Yoichi Arai®, Sou
Watanabe®, Kazunori Nomura® (1. Shibaura Institute
of Technology of Graduate school, 2. Shibaura
Institute of Technology , 3. Japan Atomic Energy
Agency)

11:20 AM - 11:35 AM

[3G08] Weste pertinence characteristics judgment of
the spent nuclear fuel
*shingo itonaga’ (1. Individual)

11:35 AM - 11:50 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1
Radioactive Waste Management

[3G09-13] Geopolymer Solidification

Chair:Sou Watanabe(JAEA)

2:45 PM - 4:10 PM Room G (A37 -A Building)
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[3G09] Basic Study on Reduction of Hydrogen
Concentration for Radioactive Waste Long-
Term Storage Containers
*|samu Kudo', Shogo Taira', Keisuke Tanizawa', Taro
Utsumi?, Gaku Takase?, Yoshihisa Hiraki?, Hisayuki
Suematsu?, Kazuyuki Takase? (1. ADVAN ENG. co.,
Itd., 2. Nagaoka University of Technology)
2:45 PM - 3:00 PM

[3G10] Basic Study on Reduction of Hydrogen
Concentration for Radioactive Waste Long-
Term Storage Containers
*Kazuyuki Takase', Yoshihisa Hiraki', Gaku Takase',
Isamu Kudo?, Shogo Taira?, Keisuke Tanizawa® (1.
Nagaoka University of Technology, 2. ADVAN
ENG.Co.,Ltd)
3:00PM - 3:15PM

[3G11] Basic Study on Reduction of Hydrogen
Concentration for Radioactive Waste Long-
Term Storage Containers
*Taro Utsumi’, Isamu Kudo?, Tadachika Nakayama1,
Tsuneo Suzuki®, Hisayuki Suematsu’ (1. Nagaoka
University of Technology, 2. ADVAN ENG.co.,Itd)
3:15PM- 3:30PM

[3G12] Novel solidification method for secondary
waste generated from the contaminated water
treatment by using sodium aluminate and silica.
*Nobutake Horiuchi', Hisao Satoh”, Ryuichi Komatsu?,
Yuki Kimura®, Harutoshi Asakawa? (1. Mitubishi
Materials, 2. Yamaguchi University, 3. Hokkaido
University)
3:30PM - 3:45PM

[3G13] Optimization of the composition of geopolymer
for cesium immobilization
*Tsuneki Ichikawa', Kazuo Yamada?, Sadayuki
Watanabe®, Kazuko HagaA, Masahiro Osako® (1.
Hokkaido University &National Institute for
Environmental Studies, 2. National Institute for
Environmental Studies, 3. Tokyo Metropolitan
Industrial Technology Research Institute, 4. Taiheiyo
Consultant Co. Ltd.)
3:45PM - 4:00 PM

Oral presentation | Ill. Fission Energy Engineering | 305-1
Computational Science and Engineering

[3H01-05] Accident Analysis
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Chair:Susumu Yamashita(JAEA)
9:30 AM - 10:50 AM Room H (B32 -B Building)

[3HO1] Evaluation of RCIC operation condition under
beyond design basis by experiment and analysis
*Masao Chaki', Nobuyoshi Tsuzuki' (1. 1AE)
9:30 AM - 9:45 AM

[3H02] Evaluation of RCIC operation condition under
beyond design basis by experiment and analysis
*Yoshihiro Morita', Chiaki Kino', Masao Chaki' (1.
The Institute of Applied Energy)
9:45 AM - 10:00 AM

[3HO3] Development of Severe Accident Analysis Code
SAMPSON
*Naotoshi Tominaga'"?, Richard Finger'?, Masao Chaki’
(1. The Institute of Applied Energy, 2. Currently
Advancesoft, 3. Currently Goldman Sachs Japan)
10:00 AM - 10:15 AM

[3HO04] Analysis of MCCI phenomena by MELCOR and
SAMPSON
*Masashi Himi', Hidetoshi Morita’, Koetsu Ito",
Yoshihiro Ide’, Koichi Nakamura® (1. Advancesoft co.,
2. CRIEPI)
10:15 AM - 10:30 AM

[3HO5] Application of Surrogate Models for Statistical
Safety Evaluation
*Ikuo Kinoshita' (1. INSS)
10:30 AM - 10:45 AM

Oral presentation | . Fission Energy Engineering | 305-1
Computational Science and Engineering

[3HO06-09] Microscopic Analysis
Chair:Willem Van Rooijen(Univ. of Fukui)

10:50 AM - 12:00 PM Room H (B32 -B Building)

[3HO6] MD simulations to evaluate effects of stacking
fault energies on defect formation process in
crystalline materials under neutron irradiation
*Akihide Kawamitsu', Sho Hayakawa', Taira Okita?,
Mitsuhiro Itakura® (1. School of Engineering, the
University of Tokyo , 2. Research into Artifacts,
Center for Engineering, the University of Tokyo, 3.
Japan Atomic Energy Agency)

10:50 AM - 11:05 AM

[3HO7] On-the-fly kinetic Monte Carlo simulations for
evaluating the behavior of irradiation-induced
defects in face-centered cubic metals
Sho Hayakawa?, *Kyosuke Shibasaki', Taira Okita®,
Mitsuhiro Itakura®, Haixuan Xu®, Yuri N. Osetsky6 (1.
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Faculty of Engineering, The Univ. of Tokyo, 2. School
of Engineering, The Univ. of Tokyo, 3. RACE, The Univ.
of Tokyo, 4. JAEA-CCSE, 5. The Univ. of Tennessee, 6.
ORNL)
11:05 AM - 11:20 AM

[3HO8] Influence of stacking fault energies on the
interaction between a void and dislocation
evaluated by MD simulations (4)
Kohei Doihara?, *Taira Okita’, Mitsuhiro Itakura® (1.
Research into Artifacts, Center for Engineering, the
University of Tokyo, 2. School of Engineering, the
University of Tokyo, 3. Japan Atomic Energy Agency)
11:20 AM - 11:35 AM

[3HO09] High precision calculation of heavy-ion
collisions based on the spectral method Il
*Yoritaka Iwata', Yasuhiro Takei?, Tianshu Chu®,
Biheng Li* (1. Tokyo Institute of Technology, 2.
Mizuho Information and Research Institute, 3. Chiba
University, 4. Shibaura Institute of Technology)
11:35 AM - 11:50 AM

Oral presentation | Ill. Fission Energy Engineering | 305-1
Computational Science and Engineering

[3H10-13] Fuel and Reactor Analysis
Chair:Takeshi Mitsuyasu(HGNE)

2:45 PM - 3:50 PM Room H (B32 -B Building)

[3H10] Study on Fuel Loading Pattern Intuitive
Generation Method by using Deep Learning
*kazuki ishitani' (1. Nuclear Engineering and Services
Company)
2:45PM - 3:00 PM

[3H11] First-principles Calculations of Non-colinear
Parmagnetic States in Uranium Dioxyde and
Gamma Iron
*Mitsuhiro Itakura®, Taira Okita?®, Hiroki Nakamura’
(1. JAEA, 2. Univ. Tokyo)
3:00PM - 3:15PM

[3H12] Investigation of neutron transport calculation
using Iso-Geometric (IGA) method
*Riho Horita', W.F.G. van Rooijen2 (1. Univ. of Fukui,
2. Research Institute of Nuclear Engineering)
3:15PM - 3:30 PM

[3H13] Investigation of neutron transport calculation
using Iso-Geometric (IGA) method
*Van Rooijen Willem', Riho Horita? (1. Research
Institute of Nuclear Engineering, University of Fukui,

2. University of Fukui)
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3:30 PM - 3:45 PM

Room |

Oral presentation | Ill. Fission Energy Engineering | 304-1 Thermal
Hydraulics, Energy Conversion, Energy Transfer, Energy Storage

[3101-05] Fukushima Daiichi Accident 1
Chair:Kiyofumi Moriyama(MasakiTech)
9:30 AM - 10:45 AM Room | (B33 -B Building)

[3101] Assessment of Core Status of TEPCO's
Fukushima Daiichi Nuclear Power Plants
*Masataka Hidaka', Tadashi Fujii’, Takeshi Sakai' (1.
IRID/Hitachi-GE)

9:30 AM - 9:45 AM

[3102] Assessment of Core Status of TEPCO' s
Fukushima Daiichi Nuclear Power Plants
*Takeshi Honda', Seiichi Dono", Masato Mizokami',
Daisuke Yamauchi', Shinya Mizokami' (1. TEPCO HD)
9:45 AM - 10:00 AM

[3103] Assessment of Core Status of TEPCO's
Fukushima Daiichi Nuclear Power Plants
*|kken Sato™, Shinji Yoshikawa®", Xin Li'®, Takuya
Yamashita'®, Akifumi Yamaji®, Marco Pellegrini?,
Yoshihiro Kojima*> (1. Japan Atomic Energy Agency,
2. Institute for Applied Energy, 3. Waseda University,
4. Toshiba Energy Systems and Solutions Corporation,
5. IRID)

10:00 AM - 10:15 AM

[3104] Assessment of Core Status of TEPCO's
Fukushima Daiichi Nuclear Power Plants
*Hiroyuki Suzuki', Asao Nishikawa', Chiaki Kino',
Masao Chaki' (1. 1AE)

10:15 AM - 10:30 AM

[3105] Assessment of Core Status of TEPCO's
Fukushima Daiichi Nuclear Power Plants
*Chiaki Kino', Itsuo Yoshioka', Masao Chaki’ (1. IAE)
10:30 AM - 10:45 AM

Oral presentation | Ill. Fission Energy Engineering | 304-1 Thermal
Hydraulics, Energy Conversion, Energy Transfer, Energy Storage
[3106-10] Fukushima Daiichi Accident 2
Chair:Koji Okamoto(Univ. of Tokyo)

10:45 AM - 12:00 PM Room | (B33 -B Building)

[3106] Assessment of Core Status of TEPCO's
Fukushima Daiichi Nuclear Power Plants
*Marco Pellegrini', Chiaki Kino', Masao Chaki' (1. The
Institute of Applied Energy)
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10:45 AM - 11:00 AM

[3107] Assessment of Core Status of TEPCO's
Fukushima Daiichi Nuclear Power Plants
*Shinya Mizokami', Takeshi Honda', Kenichiro Nozaki?,
Takeshi Sakai®, Takuya Yamashita®*, Marco PeIIegriniS,
Hiroyuki Suzuki® (1. Tokyo Electric Power Company
Holdings, 2. Tepsys Corp., 3. Hithachi-GE Nuclear
Energy, 4. JAEA, 5. IAE)
11:00 AM - 11:15 AM

[3108] Assessment of Core Status of TEPCO's
Fukushima Daiichi Nuclear Power Plants
*Takeshi Sakai’®, Shinya Mizokami®*®, Takeshi Honda?,
Kenichiro Nozaki®*?, Takuya Yamashita®®, Marco
Pellegrini®, Hiroyuki Suzuki® (1. Hitachi-GE, 2. TEPCO
HD, 3. TEPSYS, 4. JAEA, 5. IAE, 6. IRID)
11:15 AM - 11:30 AM

[3109] Assessment of Core Status of TEPCO's
Fukushima Daiichi Nuclear Power Plants
*Takuya Yamashita'®, Takeshi Honda?, Shinya
Mizokami®"®, Kenichiro Nozaki*?, Hiroyuki Suzuki®,
Marco Pellegrini®, Sakai Takeshi>® (1. JAEA, 2. TEPCO,
3. TEPSYS, 4. IAE, 5. Hitachi-GE, 6. IRID)
11:30 AM - 11:45 AM

[3110] Refinement of radioactivity inventory in the
Fukushima Daiichi NPP used by CBZ code system
*Akinori Ishii', Go Chiba' (1. Hokkaido University)
11:45 AM - 12:00 PM

Oral presentation | Ill. Fission Energy Engineering | 304-1 Thermal
Hydraulics, Energy Conversion, Energy Transfer, Energy Storage

[3111-16] Emergent Equipment

Chair:Hiroyuki Yoshida(JAEA)
2:45 PM - 4:25 PM Room | (B33 -B Building)

[3111] Thermal-hydraulics characteristics of the flat
core-catcher for existing plants(2)
*Yoichi Onitsuka’, chikako iwaki', daiki takeyama”,
mika tahara' (1. TOSHIBA ENERGY SYSTEMS
&SOLUTIONS CORPORATION)
2:45PM - 3:00 PM

[3112] Development of Leak Detector for Canister
(Part3)
*Hirofumi Takeda', Kohei Shimaike” (1. CRIEPI, 2.
Siemens)
3:00 PM - 3:15PM

[3113] Risk Based Strategies for Inspection and
Maintenance of Nuclear Power Plants

*Masayoshi KOJIMA', Hiroshige KIKURA', Hideharu
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TAKAHASHI", Hidetoshi OKADA?, Shunsuke UCHIDA?
(1. Tokyo Institute of Technology, 2. The Institute of
Applied Energy)
3:15PM - 3:30 PM

[3114] Risk Based Strategies for Inspection and
Maintenance of Nuclear Power Plants
*Hide Okada’, Shunsuke Uchida', Hideharu Takahashi?,
Hiroshige Kikura® (1. The Institute of Applied Energy,
2. Tokyo Institute of Technology)
3:30 PM - 3:45PM

[3115] Evaluation of cooling capability of isolation
condenser under accident conditions
*Yasunori Yamamoto', Masayoshi Mori' (1. Hokkaido
University)
3:45PM - 4:00 PM

[3116] Evaluation of cooling capability of isolation
condenser under accident conditions
*Masayoshi Mori', Yasunori Yamamoto' (1. Hokkaido
University)
4:00 PM - 4:15 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 504-3
Fuel Reprocessing

[3J01-02] Treatment of Radioactive Waste at

Tokai Reprocessing Plant
Chair:Masatoshi lizuka(CRIEPI)
10:00 AM - 10:35 AM Room J (A41 -A Building)

[3J01] Development of Treatment for Low Radioactive
Effluent in Tokai Reprocessing Plant
*Ryotatsu Matsushima’, Fuminori Sato’, Yasuo Saito",
Daiki Atarashi? (1. JAEA, 2. Shimane University)
10:00 AM - 10:15 AM

[3J02] Development of Treatment for Low Radioactive
Effluent in Tokai Reprocessing Plant
*FUMINORI SATO', RYOTATSU MATSUSHIMA',
YOSHIYUKI ITO", YASUO SAITO" (1. JAEA)
10:15 AM - 10:30 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 504-3
Fuel Reprocessing

[3J03-07] Improvement of Safety at Reprocessing
Plant

Chair:TSUYOSHI MURAKAMI(CRIEPI)
10:35 AM - 12:00 PM Room J (A41 -A Building)

[3J03] Studies on the palladium effect in high-level
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liquid waste
*Yoshikazu Tamauchi’, Masanao Nakano', Naoya
Sakagami’, Nobuyuki Arai’, Naoki Ogawa?, Shuji Fujii?,
Yousuke Mukai?, Taisuke Tsukamoto?, Yuuki Maebashi?,
Yousuke Katsumura® (1. Japan Nuclear Fuel Limited,
2. Mitsubishi Heavy Industries, 3. Japan Radioisotope
Association)
10:35 AM - 10:50 AM

[3J04] Studies on the palladium effect in high-level
liquid waste
*Yoshitaka Saito', Yoshikazu Tamauchi’, Masanao
Nakano', Nobuyuki Arai’, Naoki Ogawa?, Shuji Fujii?,
Yousuke Mukai?, Taisuke Tsukamoto?, Yuuki Maebashi?,
Yousuke Katsumura® (1. Japan Nuclear Fuel Limited,
2. Mitsubishi Heavy Industries, 3. Japan Radioisotope
Association)
10:50 AM - 11:05 AM

[3J05] Development of the mobile hydrogen
concentration meter at the reprocessing plant
*Yuki Akamatsu’, Kohei Ootake', Naoya Sakagami1,
Masanao Nakano', Yoshikazu Tamauchi®, Nobuyuki
Arai', Hiroshi Murakami? (1. JAPAN NUCLEAR FUEL
LIMITED, 2. KOBELCO RESEARCH INSTITUTE)
11:05 AM - 11:20 AM

[3J06] Development of the Mobile Hydrogen
Concentration Meter at the Reprocessing Plant
*masanao nakano', Wataru Nakamura', Sakagami
Naoya', Yuuki Oota’, Yoshikazu Tamauchi', Nobuyuki
Arai’ (1. JNFL)
11:20 AM - 11:35 AM

[3J07] Study on ruthenium volatilization during
evaporation and dryness of nitrate solution
*Tetsuya Kato', Tsuyoshi Usami’, Takeshi Tsukada'

(1. CRIEPI)

11:35 AM - 11:50 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 504-2
Nuclear Chemistry, Radiochemistry, Analytical Chemistry, Chemistry of
Actinide Elements

[3J08-13] Analysis and Separation
Chair:Masanobu Nogami(Kindai Univ.)
2:45 PM - 4:25 PM Room J (A41 -A Building)

[3J08] Development of Quick and Remote Analysis for
Severe Accident Reactor-6
*Hironori Ohba'"?, Katsuaki Akaoka', Ikuo Wakaida’,
Atsushi Ohuchi®, Fumiki Mizusako®, Yoshinori Etoh?,
Tadahiko Torimaru® (1. JAEA, 2. QST, 3. NFD)
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2:45PM - 3:00 PM

[3J09] Development of Quick and Remote Analysis for
Severe Accident Reactor-6
*Katsuaki Akaoka', Hironori Ohba'-?, Ikuo Wakaida',
Atsushi Ohuchi®, Fumiki Mizusako®, Yoshinori Etoh®,
Tadahiko Torimaru® (1. Japan Atomic Energy Agency,
2. National Institutes for Quantum and Radiological
Science and Technology, 3. Nippon Nuclear Fuel
Development Co.,Ltd.)
3:00 PM - 3:15PM

[3J10] Development of Quick and Remote Analysis for
Severe Accident Reactor-6
*Koji Tamura'?, Hironori Ohba'2, Morihisa Saeki'?,
Tomitsugu Taguchi1, Hwan Hong Lim®, Takunori Taira®,
lkuo Wakaida® (1. QST, 2. JAEA, 3. NINS)
3:15PM - 3:30 PM

[3J11] Development of Quick and Remote Analysis for
Severe Accident Reactor-6
*Masabumi Miyabe', Masaki Oba', Katsuaki Akaoka',
lkuo Wakaida' (1. JAEA)
3:30PM - 3:45PM

[3J12] Spectroscopy of hyperfine structure of metal
atom in glow discharge plasma cell
*Daisuke Ishikawa’, Yuta Yamamoto', Yoshihiro
lwata', Shuichi Hasegawa' (1. Univ of Tokyo)
3:45PM - 4:00 PM

[3J13] Mutual separation of Ln and An by multi-stage
extraction using DOODA-DGA extraction system
*Yuji Sasaki', Masahiko Ma‘csumiya2 (1. Japan Atomic
Energy Agency, 2. Yokohama National University)
4:00 PM - 4:15PM

Oral presentation | VII. Health Physics and Environmental Science |
Health Physics and Environmental Science

[3K01-04] Dosimetry 1
Chair:Michiya Sasaki(CRIEPI)
9:30 AM - 10:35 AM Room K (B41 -B Building)

[3K01] Study of dose evaluation technology using PVA-
Kl gel dosimeter
*Ryu Shibaoka', Yutaro Aoki’, Hirotaka Ino’, Glenn
Harvel?, Toshiharu Sakura®, Takeyoshi Sunagawa1 (1.
Fukui University of Technology, 2. University of
Ontario institute of Technology, 3. NuclearTechnology
Inc.)

9:30 AM - 9:45 AM
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[3K02] Advancement of airborne radiation
measurement technology
*KOTARO OCHI", Alex Malins®, Mutsushi Ishida *,
Tsutomu Yamada®, Takamasa Nakasone®, Yukihisa
Sanada' (1. JAEA Fukushima Environmental Safety
Center, 2. JAEA Center for Computational Science &e-
System, 3. NESI Inc., 4. JREC Ltd.)
9:45 AM - 10:00 AM

[3K03] Advancement of airborne radiation
measurement technology
*Alex Malins', Kotaro Ochi?, Takamasa Nakasone?,
Tsutomu Yamada?, Masahiko Machida®, Hiroshi
Kurikami'?, Kimiaki Saito’?, Yukihisa Sanada’ (1.
Center for Computational Science &e-Systems, JAEA,
2. Fukushima Environmental Safety Centre, JAEA)
10:00 AM - 10:15 AM

[3K04] Total reflection X-ray fluorescence analysis of
uranium extracted from a model drainage water
made by immersing of demolition waste in sea
water
*Tsugufumi Matsuyama''?, Yukie Izumoto’, Kota Ishii?,
Fumiaki Kan?, Yasuhiro Sakai?, Hiroshi Yoshii' (1.
National Institute of Quantum and Radiological
Science and Technology, 2. Toho.Univ.)

10:15 AM - 10:30 AM

Oral presentation | VII. Health Physics and Environmental Science
Health Physics and Environmental Science

[3K05-09] Dosimetry 2
Chair:Hiroaki Terada(JAEA)
10:35 AM - 12:00 PM Room K (B41 -B Building)

[3KO5] Rapid Analysis Method of Radioactive Strontium
in Contaminated Water for the Arrangement of
a Nuclear Emergency
*Toshiharu Terasawa', Koutaro Seki', Hisashi Goto,
Masaki Uesugi?, Akihiko Yokoyama® (1. Tokyo Power
Technology Ltd., 2. Kanazawa University)
10:35 AM - 10:50 AM

[3K06] Development of a Peltier Type Cloud Chamber
with Large View Area
*Takehiro Toda', Mahamudul Hasan?, Yu Igarashiz,
Estiner Katengeza?, Takeshi limoto® (1. RADO
co.,ltd., 2. The University of Tokyo)
10:50 AM - 11:05 AM

[3K07] Basic study on the effects of radon water on
skin

*TSUYOSHI ISHIDA", Akihiro Sakoda?, Takahiro
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Kataoka', Norie Kanzaki?, Hiroshi Tanaka?, Yusuke
Kobashi’, Yuto Yunoki', Yu Ishimori®, Humihiro
Mitunobu?, Kiyonori Yamaoka' (1. Grad. Sch. Health
Sci., Okayama Univ., 2. JAEA, Ningyo-Toge, 3. JAEA,
Monju, 4. Grad. Sch. Medicine Dentistry
Pharmaceutical Sci., Okayama Univ.)
11:05 AM - 11:20 AM

[3K08] Daily variation of radiation dose at the high
background radiation area in Indonesia
*Michiya Sasaki’, Ryohei Yamada®®, Naofumi Akata*®,
Shinji Tokonami?, Masahiro Hosoda?, Kazuki lwaoka?,
Chanis Pornnumpa®®, Hiromi Kudo?, Kumar Sahoo’,
Dadong Iskandar® (1. CRIEPI, 2. Hirosaki Univ., 3.
JAEA, 4. NIFS, 5. SOKENDAI, 6. Kasetsart Univ., 7.
QST-NIRS, 8. BATAN)
11:20 AM - 11:35 AM

[3K09] Increase event of air dose rate with
thundercloud
*Shunsuke limura', Jin Sayama’, Kazunori Inomata’,
Masashi Nagawa1, Sumito Komiyama1 (1. Tokyo
Electric Power Company Holdings,Inc.)

11:35 AM - 11:50 AM

Oral presentation | VII. Health Physics and Environmental Science
Health Physics and Environmental Science

[3K10-15] Uranium Mine
Chair:Masahiko Machida(JAEA)
2:45 PM - 4:25 PM Room K (B41 -B Building)

[3K10] New environmental research program in Ningyo-
toge area
*Kazuhiko Sato", Toshio Nakagiri’, Naoto Yagi' (1.
Japan Atomic Energy Agency)
2:45PM - 3:00 PM

[3K11] New environmental research program in Ningyo-
toge area
*Kotaro Nakai', Shigeyuki Suzuki', Kazuhiko Sato? (1.
Okayama University, 2. Japan Atomic Energy Agency)
3:00 PM - 3:15PM

[3K12] New environmental research program in Ningyo-
toge area
*Chikashi Suzuki', Masahiko Osaka’, Toshio Nakagiri’
(1. Japan Atomic Energy Agency)
3:15PM - 3:30 PM

[3K13] Fixation of radium in weathered granite
*Yuichi Kuribara', Akiko Yamaguchiz, Shogo Higaki2,
Yoshiyuki Ohara", Yoshio Takahashi? (1. Ningyo-toge

Environmental Engineering Center, Japan Atomic
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Energy Agency, 2. The University of Tokyo)
3:30 PM - 3:45PM

[3K14] Natural attenuation mechanisms of uranium
mill-tailing site at Ningyo-toge, Japan, under
the circumneutral condition
*Keisuke Kawamoto', Asumi Ochiai', Ayaka Takeda',
Yuriko Nakano', Hiroki Yokoo', Toshihiko Ohnuki?,
Yoshiyuki Ohara®, Kenjin Fukuyama3, Satoshi
Utsunomiya® (1. Kyushu University, 2. Tokyo
Institute of Technology, 3. Ningyo-toge Environmental
Engineering Center)
3:45 PM - 4:00 PM

[3K15] Elucidation of the formation mechanism of
manganese oxide by manganese oxidizing
bacteria at Ningyo-toge mine
*Ayaka Takeda', Yuriko Nakano', Keisuke Kawamoto',
Asumi Otiai’, Hiroki Yokoo', Yoshiyuki Ohara?, Kenjinn
Fukuyama?, Takaaki Nagayasu?, Toshihiko Ohnuki®,
Satoshi Utsunomiya' (1. Kyushu Univ., 2. JAEA, 3.
Tokyo Institute of Technology Univ.)
4:00 PM - 4:15 PM

Oral presentation | Ill. Fission Energy Engineering | 301-2 Reactor
Design, Nuclear Energy Strategy, Nuclear Transmutation
[3L01-03] Reactor Strategy

Chair:Hiroshi Sagara(Tokyo Tech)

9:30 AM - 10:20 AM Room L (D12 -D Building)

[3LO1] Public Policies Building of Energy Security
*Yuko Koito' (1. Japan Atomic Energy Agency)
9:30 AM - 9:45 AM

[3L02] Study on a Building and Improvement of Public
Acceptance for Fast Reactor and Advanced
Reactor
*Hirofumi Nakamura', Akira Ohtaki®, Yuko Koito' (1.
JAEA)
9:45 AM - 10:00 AM

[3L03] Study on a Building and Improvement of Public
Acceptance for Fast Reactor and Advanced
Reactor
*Akira Ohtaki®, Hirofumi Nakamura', Yuko Koito",
Yoshiki Sato® (1. JAEA, 2. NESI Inc.)
10:00 AM - 10:15 AM

Oral presentation | IIl. Fission Energy Engineering | 301-2 Reactor
Design, Nuclear Energy Strategy, Nuclear Transmutation
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[3L04-09] New Type Reactor Design
Chair:Tatsuya Fujita(NRA)
10:20 AM - 12:00 PM Room L (D12 -D Building)

[3L04] Study of reactivity control method with thorium
on Accelerator Driven System
*Hideki SAITO", Naoto AIZAWA", Tomohiko IWASAKI"

(1. Tohoku Univ.)

10:20 AM - 10:35 AM

[3LO5] Fundamental study of direct nuclear energy
conversion to electricity
*Hiroki Takezawa' (1. Tokyo City University)
10:35 AM - 10:50 AM

[3L06] Devlopment of Small Fast Reactor Self-
supplying Nuclear Fuel
*Yoshitaka NAITO', Kazuo Asekura’ (1. NAIS Co.
inc)
10:50 AM - 11:05 AM

[3L07] Development of Self-sustaining Small FR
*Kazuo Azekura®, Yoshitaka Naito' (1. NAIS Co.,
Inc.)
11:05 AM - 11:20 AM

[3L08] Feasibility of CANDLE burnup for pebble bed
reactors with accumulative fuel loading
*Jun Nishiyama Nishiyama1 (1. Tokyo Institute of
Technology)
11:20 AM - 11:35 AM

[3L09] Compensation for Fuel Losses in The Melt-
Refining Process in Small CANDLE Reactor
*Khanh Van Hoang", Jun Nishiyama®, Toru Obara' (1.
Laboratory for Advanced Nuclear Energy, Institute of
Innovative Research, Tokyo Institute of Technology)

11:35 AM - 11:50 AM

Oral presentation | IlI. Fission Energy Engineering | 301-2 Reactor
Design, Nuclear Energy Strategy, Nuclear Transmutation

[3L10-13] Fast Reactor Design
Chair:AKITO OIZUMI(JAEA)
2:45PM - 3:50 PM Room L (D12 -D Building)

[3L10] Evaluation of the effect of plutonium produced
through transmutation of minor actinides by
fusion neutrons on the core characteristics in a
fast reactor
*Yuta Imanaka’, Hiroki Shishido’, Noritaka Yusa',
Hidetoshi Hashizume' (1. Tohoku Univ.)
2:45PM - 3:00 PM

[3L11] Study on the core shape of intrinsic safe fast

reactor preventing re-criticality
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*Takanori Mochimaru®, Naoyuki Takaki’, Keiko
Chitose! (1. Tokyo City University)
3:00PM - 3:15PM

[3L12] Investigation on the calculation method of
sodium void reactivity for fast reactor cores
with sodium plenum (2)
*Kazuteru Sugino®, Shigeo Ohki' (1. JAEA)
3:15PM - 3:30 PM

[3L13] Comparison of Calculation Results of Benchmark
Problem for ASTRID Initial Core (4)
*Akihiro Hara', Timothée KOOYMAN? (1. Toshiba
Energy Systems &Solutions Corporation, 2. CEA, DEN,
DER, SPRC/LE2C)
3:30PM - 3:45PM

Oral presentation | IV. Nuclear Plant Technologies | 401-2 Operational
Management, Inspection and Maintenance of Reactor

[3001-07] Inspection and Maintenance
Technology

Chair:Daisuke Shinma
10:00 AM - 11:55 AM Room O (D25 -D Building)

[3001] Soundness evaluation of ground anchor by
hammering test using AE sensor
Tomohiro Hamasaki?, *Takashi Matsunaga’, Ryota
Ogawa1, Yoshihiro Isobe’, Masayuki Sayama®, Shoichi
Sayama3 (1. Nuclear Fuel Industries LTD., 2. West
Nippon Expressway Co. Ltd, 3. MASA CLEAN Co,.Ltd)
10:00 AM - 10:15 AM

[3002] Development of Non-destructive Testing for
Embedded Hardware
Susumu Miura®, Shouji Sekiguchi’, Kouzou Hattori’,
Ryota Ogawaz, Hiroaki Fujiyoshiz, *Yoshihiro Isobe?

(1. Japan Nuclear Fuel LIMITD, 2. Nuclear Fuel

Industries, Ltd.)
10:15 AM - 10:30 AM

[3003] Development of Non-destructive Testing for
Embedded Hardware
Susumu Miura’, Shouji Sekiguchi1, Kouzou Hattori',
*Ryota Ogawa?, Hiroaki Fujiyoshi?, Yoshihiro Isobe?

(1. Japan Nuclear Fuel Limited, 2. Nuclear Fuel

Industries, Ltd.)
10:30 AM - 10:45 AM

[3004] Development of nondestructive inspection
system for soundness diagnosis of cable

insulating material

©Atomic Energy Society of Japan
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*Hiroaki Fujiyoshi', Yoshihiro Isobe’, Takatoshi
Kawashima?, Chihiro Urashima®, Tadashi Magari3 (1.
Nuclear Fuel Industries, Ltd., 2. Kansai Electron Beam
Co., Ltd., 3. Kansai Electric Power Co., Inc.)
10:45 AM - 11:00 AM

[3005] Approach to Diagnosis of Check Valves
Susumu Miura', Morio Kudou', Kouzou Hattori', Ryota
Ogawaz, *Mitsuyuki Sagisakaz, Yoshihiro Isobe? (1.
JNFL, 2. NFI)
11:00 AM - 11:15 AM

[3006] Electrical Isolation Supporting System
*KEI TAKAKURA", Susumu Naito?, Hiroki Shiba® (1.
Power and Industrial Systems Research and
Development Center, Toshiba Energy Systems
&Solutions, 2. Corporate Research &Development
Center, Toshiba, 3. Isogo Nuclear Engineering Center,
Toshiba Energy Systems &Solutions)
11:15 AM - 11:30 AM

[3007] Electrical Isolation Supporting System
*Susumu Naito', Kei Takakura®, Hiroki Shiba® (1.
Corporate Research &Development Center, Toshiba
Corporation, 2. Power and Industrial Systems
Research and Development Center, Toshiba Energy
Systems &Solutions Corporation, 3. Isogo Nuclear
Engineering Center, Toshiba Energy Systems
&Solutions Corporation)

11:30 AM - 11:45 AM

Oral presentation | IV. Nuclear Plant Technologies | 401-1 Design and
Manufacturing of Reactor Components and Transportation
Vessel/Storage Facility

[3008-12] Safety Enhancement and Assessment

of LWR and Spent Fuel Transport Cask
Chair:Susumu Naito(TOSHIBA)
2:45 PM - 4:05 PM Room O (D25 -D Building)

[3008] Thermal-hydraulic study on new package
structure consisting of separator and dryer for
BWR
*Motoki Sato’, Seiiti Yokobori', Tohru Suzuki' (1.
Tokyo City University)
2:45PM - 3:00 PM

[3009] Development of Hydrogen Treatment System in
Severe Accident
*Masashi Tanabe', Mikihide Nakamaru’, Tomoya
Takeda', Chikako Iwaki', Motoshige Yagyu®, Akira
Yamada' (1. Toshiba Energy Systems &Solutions

Corporation)
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3:00 PM - 3:15PM
[3010] Confirmation of heat removal performance of
spent fuel storage and transport metal cask by
heat transfer inspection
*Yuki Aramaki’, Jun Mizutani?, Takashi Kudo®, Takeshi
Hiranuma' (1. Hitachi-GE Nuclear Energy, Ltd., 2.
Tokyo Electric Power Company Holdings, 3. Recyclable
- Fuel Storage Company)
3:15PM - 3:30 PM
[3011] Study on Heat Flow Analysis Modeling for
Transport Packages with Radiation Fins
*Tatsuya Ito", Hironori Mizobuchi', Shigeo Honda",
(1. OCL
CORPORATION, 2. Nuclear Fuel Transport Co., Ltd.)
3:30 PM - 3:45PM

Haruaki Kikuchi', Tatsuya Minami?

[3012] Research on accelerated expansion test by
concrete core for ASR potential evaluation
*Junji Eto', Takamasa Ochiai?, Mayuki Takizawa",
Shoichi Ogawa®, Kazutoshi Shibuya®, Ippei Maruyama®,
Kazuo Yamada®, Go Igarashi4 (1. Mitsubishi Research
Institute, Inc., 2. MRI Research Associates, 3. Taiheiyo
Consultant, 4. Tohoku University, 5. Nagoya
University, 6. National Institute for Environmental
Studies)
3:45PM - 4:00 PM

Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear
Safety Engineering (Safety Design, Safety Assessment/Analysis,
Management)

[3P01-04] Fast Reactor

Chair:Kei Ito(Kyoto Univ.)
9:30 AM - 10:35 AM Room P (E21 -E Building)

[3P01] Study on Eutectic Melting Behavior of Control
Rod Materials in Core Disruptive Accidents of
Sodium-Cooled Fast Reactors
*Xiaoxing Liu", Koji Morita', Hidemasa Yamano® (1.
Kyushu University, 2. Japan Atomic Energy Agency)
9:30 AM - 9:45 AM

[3P02] A visualization test for fragmentation behavior
of molten stainless steel discharged into a
sodium pool
*Yuki Emura’, Mikio Isozaki', Ken-ichi Matsuba’, Kenji
Kamiyama' (1. JAEA)

9:45 AM - 10:00 AM
[3P03] Studies on Relocation Behavior of Molten Core
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Materials in the Core Disruptive Accident of
Sodium-cooled Fast Reactors
*Mamoru Konomoura', Kenji Kamiyama?® (1. Univ. of
Fukui, 2. JAEA)
10:00 AM - 10:15 AM

[3P04] Study on the discharge behavior of molten core
materials through the control rod guide tube in
the core disruptive accident of SFR
*Shinya Kato", Kenichi Matsuba’, Kenji Kamiyama',
Vladimir Zuev?, Dmitry Ganovichev?, Viktor Baklanov?

(1. JAEA, 2. NNC)
10:15 AM - 10:30 AM

Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear
Safety Engineering (Safety Design, Safety Assessment/Analysis,
Management)

[3P05-07] LWR Performance during Accident
Chair:Kenji Kamiyama(JAEA)
10:35 AM - 11:25 AM Room P (E21 -E Building)

[3P05] Evaluation of Molten Core Coolability in
Containment Vessel using JASMINE code
*Yuzuru Iwasawa', Toshinori Matsumoto', Ryuhei
Kawabe', Kohei Ajimaq, Tomoyuki Sugiyama1, Yu
Maruyama®' (1. JAEA)

10:35 AM - 10:50 AM

[3P06] Study of downstream effect of the sump screen
for post LOCA long term core cooling
*Tetsuya Teramae', Ryo Fukuda', Tomokazu Aoyagiz,
Toshihiko Nakano®, Takeshi Nishikawa® (1. Mitsubishi
Heavy Industries, Ltd., 2. MHI Nuclear Systems And
Solution Engineering Co., Ltd., 3. Kansai Electric
Power Co.,Inc.)

10:50 AM - 11:05 AM

[3P07] Study of downstream effect of the sump screen
for post LOCA long term core cooling
*Tomoaki Ogata’, Takei Rei', Nishida Keigo', Sakata
Hideyuki', Kurimura Chikara’, Fukuda Ryo' (1.
Mitubishi Heavy Industries)

11:05 AM - 11:20 AM

Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear
Safety Engineering (Safety Design, Safety Assessment/Analysis,
Management)

[3P08-09] Prevention of Nuclear Disaster
Chair:Tomohiko lkegawa(Hitachi)
11:25 AM - 12:00 PM Room P (E21 -E Building)

[3P08] A System Development for Enhancing Nuclear

Emergency Response and Preparedness
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*Shinnosuke Masuda', Kazuma Abe', Kazumasa
Inomata’, Yoshihiro Matsuto', Daisuke Sato' (1.
Tohoku Electric Power Co., Inc.)
11:25 AM - 11:40 AM

[3P09] Effectiveness of the association between the
containment vessel failure time and the
evacuation time in nuclear disaster emergency
preparedness
*KAZUFUMI NAGASHIMA', Nakahiro Yasuda' (1.
Research Institute of Nuclear Engineeing, Fukui
University)
11:40 AM - 11:55 AM

Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear
Safety Engineering (Safety Design, Safety Assessment/Analysis,
Management)

[3P10-11] Fukushima Daiichi NPP Accident
Chair:Masao Chaki(IAE)
2:45PM - 3:15 PM Room P (E21 -E Building)

[3P10] Analysis of core temperature increase behavior
in Fukushima Daiichi NPP Unit 2 by
RELAP/SCDAPSIM
*Shinji Yoshikawa', Ikken Sato' (1. Japan Atomic
Energy Agency)
2:45PM - 3:00 PM

[3P1 1 ] Cause study of Fukushima accident - The closed exhaust towers resolve

14 unexplained phenomena

*Haruo Morishige’, Yosuke Yamashiki', Makito
Watakabe', Yasufumi Kitamura® (1. Fukushima
Nuclear Accident Countermeasures Review Group)

3:00 PM - 3:15 PM

Oral presentation | IV. Nuclear Plant Technologies | 404-1 Techniques
for Non-Proliferation, Safeguards and Nuclear Security

[3P12-13] Technology for Nuclear Non-

proliferation and Nuclear Security
Chair:Mitsutoshi Suzuki(JAEA)
3:15 PM - 3:45 PM Room P (E21 -E Building)

[3P12] Optimization of PWR core design for
multipurpose plutonium utilization strategies
*Rie Fujioka1, Karim Ammar?, Frederic Damian?,
Anthime Farda?, Hiroshi Sagara1, Chi Young Han' (1.
Tokyo Institute of Technology, 2. Commissariat a I'én
ergie atomique et aux énergies alternatives)
3:15PM - 3:30 PM

[3P13] Development of Vision-based Insider Sabotage
Detection System for Nuclear Security

*Shi Chen1, Kazuyuki Demachi’ (1. The University of
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Room B

[3B_GM] %7 —5%=] FHI8EIEHTE
12:00 PM - 1:00 PM Room B (A21 -A Building)

[3B_GM] General Meeting

Room H

[3H_GM] TEtERIZEMES] 2402 ERE
12:00 PM - 1:00 PM Room H (B32 -B Building)

[3H_GM] General Meeting

Room J

[3J_GM] THUE - VY D)LUE=] SB35EEHS
#
12:00 PM - 1:00 PM Room J (A41 -A Building)

[3J_GM] General Meeting

Room O

[30_GM] TEFNEEBHS | H3OLESH
12:00 PM - 1:00 PM Room O (D25 -D Building)

[30_GM] General Meeting

Room P

[3P_GM] TZHEERE | FI3MEHRRS
12:00 PM - 1:00 PM Room P (E21 -E Building)

[3P_GM] General Meeting
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Planning Lecture (Free Entry) | Technical division and Network | Senior Network
[3P_PL] Talks between senior and young generations on long-term

energy strategy
Chair:Kohei Kawanishi(SNW)
Fri. Sep 7, 2018 1:00 PM - 2:30 PM Room P (E21 -E Building)

[3P_PLO1] A view on long term energy strategy and measures for the year 2050
*Kazuhiko Wkabayashi' (1. SNW)

[3P_PLO2] Talks between the generations about the eligible future energy
strateqgy in Japan
*Takeshi Muramoto', *Mizuki Okubayashi?, *Hirotaka Ino®, *Aoi Sakaguchi® (1. Tokyo
Tech, 2. Kindai Univ., 3. Fukui Univ. of Tech., 4. Kyoto Women's Univ.)
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Research developments using excellent properties of lasers II
(1) fFNL—YF—Z2RAV-EREBMFEEL Y —DRSH
(1) Development of a Blood Glucose Sensor using a Mid-IR Laser
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Research developments using excellent properties of Lasers II
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(2) Development of a laser processing technique combined with water jet technique
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Research developments using excellent properties of lasers II

(3) KpL—HY—TSZXIDHRLARY kL
(3) Emission spectra of laser-produced plasma in water
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HIZEPMETHD, ARHEHTIE, AT LIBS (B L THx 2MT- TE 2052 POk~ %,
2. k& LIBS
2-1. B4 /%)L R LIBS

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

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

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

[1] A.E. Pichahchy, D.A. Cremers, M.J. Ferris, Spectrochim. Acta B 52, 25-39 (1997).

[2] T. Sakka, H. Oguchi, S. Masai, K. Hirata, Y.H. Ogata, M. Saeki, H. Ohba, Appl. Phys. Lett. 88, 061120 (2006).

[3] B. Thornton, T. Sakka, T. Takahashi, A. Tamura, T. Masamura, A. Matsumoto, Appl. Phys. Express 6, 082401 (2013).

[4] B. Thornton, T. Takahashi, T. Sato, T. Sakka, A. Tamura, A. Matsumoto, T. Nozaki, T. Ohki, K. Ohki, Deep-Sea Research | 95,
20-36 (2015)

[5] T. Sakka, A. Tamura, A. Matsumoto, K. Fukami, N. Nishi, B. Thornton, Spectrochim. Acta B 97, 94-98 (2014).
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ATHBERTOEREGRRE
Application of Artificial Intelligence Technologies and its Future Prospects

(1) RBEFBICLHZERERFAOE-HOY O — FETILOHEE

(1) Construction of surrogate model for prediction of crack propagation using deep learning
Fam #FE
LR B B T

1. [FC®HIZ

ILSVRC 2012 \ZB 57 4 —7' 7 —=2v7 (REFEE) OOFMEDERRHRIZR W TURES L O lE
PEIZZ < D N2 BEIFFT D RPLUT 7R > TAL Y, UL, #HENFESLCCAE LW ooy, T4 —77
—= 7 L OBFMEREWEWIRET 2 b O0Z OISR « FIRATIECOWTIEATHFFEFE 23 720,
—5HT, bbb eEL DT =X ENELT L0 MEERGH WMAELYE) ICBVW TS ELmET 5
ZWTLIHBE~ v L T OENE LTT 4 — 77 —= v 7 OFABRREE#RE SN TN 5O, RIFFE T
HAEA v V2R K& EERT — 2 2 KREICAEKRL, MEEDOLIICFETL0oRe s — NET LD
WEITH N e DO E R EREE A2 L TEET D,

2. T4—T5—=VJDHRK

BRI AR SN D TRk, ARk, AREEOY IV EVBNTER T AT —T T —=2 T (=
REMEAT], ZBEEO=2—F 0%y bTU—7) OB SR ZRBFZEBRR B X ONIT B ¥B L OH
BHEREICLOEENE ST, ZTNHOEEITMEST ST, #l21EX NVIDIA 12 X% GPGPU 5 DT
A =TT == AT ORREE, KEHEEEBSIORFHCLDT 4 —7 7 —= 7T O APl O L
L7z, T H0EAEICX LT CAEIZXT D AlBIOT 4 —F T —=0 7 ~OmHAOHFFLEE - T
DA, Lo, BHEARITIC L DG Z OFEBIIZEAZ T b bR, —HF TYREBER, T¥RiHIk
T DISHAFTENEL IRENTORWEIRAH S, USNCCM2017 CKREFHHE 554) 128 T E. Haber |2
K0T 4 =TT == T OH LWFEGEOIRZED Semi-plenary lecture®3 B > 72, Z OfEICBIT 2 EE
X, RN ROFEET A — T =a—TF 0%y hU—7 OFEICHEAT 5 2 LI L0 RREBEEE O
RBED IDICHHPEMRFEBERTEDEVIRTHD, FHTIECTNTDE T L—7 A—%RET 5
B2 E N Do To, MR, 2 A - 10T 4 —T =a—F 3y N —7 OFEGIEOHE
HBRIZKELS BT A Z ENBEEITL TS, —F T, Ma X HBEH L, ABERESOZDICIEH & 142
BHmOETEHNMLEZ LW REEZ R L TND0, Z oL, HiFOH 5i#EEEF2 10000 A « A2
— AN 1% a A — bVLLEDOETIBERS SIS L oRIBR L TW5, EEIIABORBR LT 5L 250855,
Bz X, FH, BEEREDT 7 T U NREONIFRICFEBLETH L3, oWV olcr—AIRKOT —
x5 E S — 2 (Kf) 30720, FEE%E (5%) 774628, MEHFMICH L THAELAT L X
HITEROBEZD VWM CTERGMEEZ D, 2FEV, FHTDILOOT —2HNB L hd, ZOZ
X, ZLOTFEAICE L CRICRIEE 25, /o, ZLOTEMETIXEZOHFTOED LS el
BEEFEHITNZLIVONPOMANREL NI ERRERFETHD LB TX 5,

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

*Yoshitaka Wada®

!Department of Mechanical Engineering, Kindai University
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[Ny 7 TanF—va BPEOKBER L OMREEOMIEFELEOZ AN ZEED =

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

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

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

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

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

sapou indu|
sapou 1ndinQ

W133; b133

Figl ==2—J/Vxy hU—7 O

1

14 e Z£€=1(Wmnix+bmni)

Ry (x) = (1
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I Y
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number of
iteration 2

( EeND )

Figd ==a2—J/1 %y hU—7DOFH

4, CAERZBI R Vel — b ET

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

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

5. XZERY 2 HF — BTV

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

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

Crack growth direction: Richard’s criterion

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

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

Z

Crack front

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

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

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

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

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

KEHABIE, CAET 7V r—va v BRET =X EROTEDOFEE LTHAT A LDIRETH S,
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IEORSIFIREEERE L L0 77 FIZE2WHEEY—E2AOFHEZEZ NI ST A N v 712y F
L2 AT T HHAREES 1T E A En, 20X 57, RREEXTCCAET F Y r— g T —
ZEAER ST, BERIICERER (B2 TWAMEMONE) BLOT — 2 HBORESHEXIIC D72 < 72
LEET (REA I AERER) ZHEUNICHE LT — 2 OBELHEIE(L (WERT — X OBEDEE
t) »rEEL 72D,

4.00E+09

=—SFEM crack 1
<©—SFEM crack 2

3.00E+09 - Deeplearning crack 1

O~ Deeplearning crack 2

<

i z
[} )

2.00E+09

1.00E+09

Crack propagation cycles per computation

0.00E+00

®  Numberofcomputationsteps
Fig.5s ZZLEREEO FRIFER EERZT v 7 Fig6 M= EIC LD E25ERTHIE ES
A vy 2B LD S AR
(Ef#) - B - OISR, R-B\EHEA Y v alk
H=a—I0ry NU—27I2L 5T
6. BHVIT

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

23 30K

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

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

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

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

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

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

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

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

Computational Mechanics,  Semi-plenary lecture, Montreal, 2017

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

2016

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

automated_vehicle/ 72 & OFFEFHEZ 7 U v 7T HFF

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

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

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

AR ORE) . Kim A, 74%&, 745, 2008
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ATHBERTOFREFREE
Application of Artificial Intelligence Technologies and its Future Prospects

(2) HENFL I aL—2 a3 VEMBPAEICESRA S RTOERMRE

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

1. #8

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

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

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

2. Convolutional LSTM [5]

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

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

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

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

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

H 4= ot!tanh(C t)

3. HRELEER
3.1 FERARERHTT—4

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

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

3.2 FERDERK

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

RS

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

Fig.1 Convolutional LSTM Network Structure

3.3 FEHR

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

AR Tl ConvLSTM Z HERHTHEROFRICAWVWSFERIZOVWTIREL, FHEMLEIIERRET o1
LUTIZ, JSon-EREFLHD.
(1) BE4IL—LOBIEROARILEBREANCER, RIL—LOTFILEBREERT S LITH
MLt
(2) MES & SSIM TiHliZ4To1=. SSIM T 70%L LDFELEEZRIHENE O, £, MES TlE 1
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() HA COFETEFPHBENMET T, BERTOKRBFELILGYRLEVD, BEFRTORDS
ALRTY TOELYUEDFRIZANT, YVILNA—OHNPEICFEVRREZRH DL EDERAAENEZ LN
.

Actual (Vorticity)

Predicted (Vorticity)

Fig.2 Prediction of Analysis Result using Convolutional LSTM

Table 1 Result of MES and SSIM

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

S5 Xk

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

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

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

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

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

“Yasushi Nakabayashi!, Masato Masuda? and Yoshiaki Tamura'

Toyo University, 2The University of Tokyo

2018 FRAKRRERFNER -3H_PL02-




3H_PLO3
2018FEMD K=

AERFERMMEE Y3 Y

ATHBERTOFREFREE
Application of Artificial Intelligence Technologies and its Future Prospects

(3) ERLE, AIFRAICLIFEFIFRENEEL

(3) Advancement of Nuclear Reactor Inspection with Image Processing and Al
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Periodical Report from Study Committee on Decommissioning of the Fukushima Daiichi NPP
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(1) Status of progress of Fukushima Daiichi nuclear power plant decommissioning
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Periodical Report from Study Committee on Decommissioning of the Fukushima Daiichi NPP
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(2) The effort of organization for decommissioning, and the situation of a road map
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Periodical Report from Study Committee on Decommissioning of the Fukushima Daiichi NPP
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Evaluation for the Effects of Nuclear Power Plant Operating Period on Ageing Deterioration of
Components / Structure
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(1) The Activities for Long-Term Operation of Nuclear Power Plants
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Evaluation for the Effects of Nuclear Power Plant Operating Period on Ageing Deterioration of
Components / Structure
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(2) Ageing Management for Metalic Components / Structures
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Oral presentation | Il. Radiation, Accelerator, Beam and Medical Technologies | 202-1 Radiation Behaviors, Radiation
Shielding

[3A01-08] Radiation Shielding Radiation Behaviors
Chair:Masahiro Taniguchi(TAISEI)
Fri. Sep 7, 2018 9:45 AM - 11:55 AM Room A (B11 -B Building)

[3A01] Technology Development to Evaluate Dose Rate Distribution and to
Search for Fuel Debris Submerged in Water for Decommissioning of
Fukushima Daiichi Nuclear Power Station
*Keisuke Okumura’, Eka Sapta Riyana', Wakaei Sato?, Hirobumi Maeda?, Jun-ichi Katakura® (1.
JAEA, 2. NESI, 3. Nagaoka University of Technology)

9:45 AM - 10:00 AM

[3A02] Technology Development to Evaluate Dose Rate Distribution and to
Search for Fuel Debris Submerged in Water for Decommissioning of
Fukushima Daiichi Nuclear Power Station
*So KAMADA', Kazuya Nishimura®, Michio Kato', Keisuke Okumura?, Junichi Katakura®, Matthew
Nancekievill*, Barry Lennox?, Ashley Jones®, Malcolm Joyce® (1. National Maritime Research
Institute, 2. Japan Atomic Energy Agency, 3. Nagaoka University of Technology, 4. University
of Manchester, 5. Lancaster University)

10:00 AM - 10:15 AM

[3A03] Measurement of neutron production double differential yields by 135
MeV proton on A150
*Yuta Shinohara’, Tsuyoshi Kajimoto', Satoru Endo’, Kenichi Tanaka’, Hiroki Tanaka?, Tsuyoshi
Hamano® (1. Hiroshima Univ., 2. Kyoto Univ., 3. National Institutes for Quantum and
Radiological Science and Technology)

10:15 AM - 10:30 AM

[3A04] Comparison of proton incident neutron yield up to 150 MeV by INCL
model and ENDF/B-VII.1
*Taiki Mori, Kenichi Kimura®, Nobuo Ikeda?, Nobuhiro Shigyo® (1. Fujita, 2. Kyushu University
)

10:30 AM - 10:45 AM

[3A05] Discussion on the standardization of shielding material
*Ken-ichi Kimura', Mikihiro Nakata?, Koichi Okuno®, Yoshihiro Hirao®*, Satoshi Ishikawa’, Yukio
Sakamoto® (1. Fujita Corporation, 2. MHI Nuclear Systems And Solution Engineering Co., Ltd,
3. HAZAMA-Ando Corp., 4. National Maritime Research Institute, 5. ITOCHU Techno-Solutions
Corporation, 6. ATOX Corp.)

10:45 AM - 11:00 AM

[3A06] Consideration of low-activation methods for concrete by neutron
irradiation test and PHITS calculation (2)

*Seiichiro Tanaka', Koichi Okuno’ (1. HAZAMA ANDO CORPORATION)
11:00 AM - 11:15 AM

[3A07] Development Status of Shielding Code using Discontinuous Galerkin
Finite Element Method
*Kyohei Nishiyama1, Masanori Tokiyoshi1, Masahiro Taniguchi1 (1. TAISEI CORPORATION)
11:15 AM - 11:30 AM
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[3A08] Radiolysis of water containing ferrous and chloride ions
*Kuniki Hata', Tomonori Sato', Hiroyuki Inoue® (1. JAEA, 2. Osaka Prefecture University)
11:30 AM - 11:45 AM
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Technology Development to Evaluate Dose Rate Distribution and to Search for Fuel Debris Submerged in
Water for Decommissioning of Fukushima Daiichi Nuclear Power Station
(8) A prediction of the three-dimensional dose rate distribution in the primary containment vessel

*HUKF A1, Eka Sapta Riyanal, g #5852, BiH #C2 AA #i—3
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Technology Development to Evaluate Dose Rate Distribution and to Search for Fuel Debris Submerged in
Water for Decommissioning of Fukushima Daiichi Nuclear Power Station
(9) Tank tests of ROVs to map the debris in the primary containment vessel
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A150 [2& 1+ % 135 MeV B FAS Pt FERZEMFINEDRE
Measurement of neutron production double differential yields by 135 MeV proton on A150
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Comparison of proton incident neutron yield up to 150 MeV by INCL model and ENDF/B-VII.1
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[1] A. Boudard et al., Phys. Rev. C 87, 014606 (2013)

[2] T. Itoga et al., AIP Conf., 769 (2005) 1568-1571.

[3] Y.lwamoto et al., Nuclear Instruments and Methods in Physics Research A 593 (2008) 298— 306.
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Discussion on the Standardization of Shielding Material —Focusing on Shielding Concrete
(12) Roadmap for Standardization (concrete)
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3. BHEDAEMT MR OMERELRIEIL, Haak O b 5 D TERRER OFMIRF 5 & 7 2 36 L
T, EEREH AR T D &5 ICHARRGBEME CRE SN D, 07k LTE, 110 kg7 & oo H
WL PRHRE L | FRLERGE R o — NI X 25 RIE L 3D 5, &1L, T I3 EN 2 X8 & LIz, Mo
FAMRE R OFRFHER IR > TRAT MO BN 2558 URSFANCERE LTI- SR L 2 IENGH R 2~ L TR (I
MEDRIZILZ OFERD BEARER AR T2 L) ITRE SN TN D, AEETHIET D IeRMAIE, EBESE Ol
EIEDANELE L LTHWOND, MRS RO Tl AE S DB DOZER K OZEEhiE, I ONT RS
BN L DR R~ O EL B 52N U, MREEDMEE S 2 ZEEOFFIN THIUL, # L7 i X
DRREEEGRE N 72 VA U TR AT RS R O A OBLE D DEANER ORIAIVE AR 95 2 L 2R T,

4. BbHYIcC H25 | H26 | H27 | H28 | H29 [H30 [H31 [H32 |[H33
. . BRBER S & v
FHENRT A Y 2— T wﬁﬁ%
TREFE#Z1T> TV &, 2021 R | | i

HERE I (e 2 . m— FA——
IOV Rk 33 45) Sl T cl s, | R RIS B S O H AR R T

HIEAT Y 2 —)v

*Ken-ichi Kimura!, Mikihiro Nakata2, Koichi Okuno?, Yukio Sakamoto*, Satoshi Ishikawa’ and Yoshihiro Hirao®
'Fujita Corporation, 2MHI Nuclear Solutions and Engineering, ‘HAZAMA ANDO Corp., *Atox Co., Ltd., ITOCHU Techono-Solutions
Corporation, “National Maritime Research Institute
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P FRHRBEU PHITS St HICE S22 ) —FD
BAHEIERFEDEE (0D 2)
Consideration of low-activation methods for concrete by neutron irradiation test and
PHITS calculation (2)
*HY gy, BB g
LY

HPE -3 38 A3 2 O SRR Cld, R O BURMIC K 2 Misk e OPgEC, Mgk BE L RF IS I8 1T 2 Ut
BEFEM OB RO RKNMEE 72D, 207 ) — MBI 2R E LT IRERBR LK OE T v m it
Baitv, a7 ) — b OBSHURETFE I OV Tiat 217 - 72,

F—U— N BRI AR, b, Pk r. BiC (R{IEADFHE), =227 U — K, PHITS =— K
1. &

227 ) — FOBFEARBTE S LTRENZR DO, (D=7 Y — N OSSR T 2 T EREFE 2K
W 5HhiEE. a7 U — MR %2 A THUEHMEIZE R 3 2 F 2R OFF SRR GE 4 5 &
Fik, Qa7 UV — MIART LT EZ RS 2 HERERH L0, ZNETOPET, HEFIEIZON
Tar 7V — FOBEHEEDHE ZAT o 7223 ERME & FHRME L THERPBELCTLE > T o, KRR TIE,
ZOERESH L, HEEA IS L & & bIT, BC BERAE W2, X0 R BGHEIRRFIEIZ O
TRt &7 > 72,

2. T RNRR

BaC AR 2 W AR A & LT (AEE= v 7 U — MC BaC BHEN A - aket, (B) s =
v 7 U — bk BaC BIAEAR IS 80cm DFfERRE 2 58 T 7250k, (O F@= 27 U — Malkh (BIfEHRIEL) @ 3
ORI A VER L, ISR A2 O TR E - RIARBR 21T o 7o, IR, Ge 8 EMHZR 2 A
THEHEL72A a7 U — RREIMA O SN D vy AT PAVORIEZITV, K37 U — FNREHT AR
L7z 24Na CERE : 14.96 BE[E]) & 56Mn CEJRE : 2,579 BEf) OAEREOEBEL K EZITo72, K112
Kar s U — FalBHT AR L7z 240Na & 56Mn OFURREIRE 2 ik L7 b D 2~ T, B 30ecm 5% (T 7256
(B)TIEk T 755 (A) & i LT, 24Na DA & THY
18.8%, 56Mn D4 & THI 28.3% DMK S Az, i1
R 55k 2 FidE L 7= PHITS J O D-CHAIN # s8R & 04
DHBIZHOWTIE, YARETETH D,

4. F&wm

k- BRRERBR OFE R, 27 U — M & BaC BHIEIK
MICHERAZRIT 522 & T, KVBRMICa 27— D o
FBAHE BRI A FBRTE D Z ¥ fifo7, A%IE E
PRI R L CEHEAEIC L 2R Do L ARERARL) B (R 30cm) CUMMERNEL)
ERFHEIZ OV THRFZIT O TETH D,
BEI
(1] TR~ N7y 7 ) EEMEE S BURBER N 7y 7 — HiffF —, p.336 (2015)

[2] T. Sato, K. Niita, N. Matsuda, et al, PHITS, Version 2.88, J. Nucl. Sci. Technol. 50:9, 913-923 (2013)

o

0.5

4
w

o
o

e (Bo/g)

1. FBHIARL L7z 24Na & 56Mn O Hig

* Seiichiro Tanaka!, Koichi Okuno’

! Hazama Ando Cop.

2018%F AARRFH%¥S - 3A06 -



3A07

2018FEMDAR

FEZFEAS—F ARERZZAVERD— FOBRREKR

Development Status of Shielding Code using Discontinuous Galerkin Finite Element Method

TR, A0 LY, W OERE!
PR AR R R AR AL

AR T2 IO T BERUBRE SniEDZERM A » ¥ 2 (R 868 L, ZUVERTEO M2 i 2 2835 2
LR HIE LT, REfEA T —F CAREREZ AW E 2 — R L TWD . BEOIR
N mE+5.

F—T—F:Snik, REfEH T —x CARERE, KO, W, ICROInEE

1. #E

RIE A TE T d D BEBUERE Sn IEITHFHRZEN 2, BKRNOBFRGME L THAETE 57D, K
< HESHRERGHRICEH SN TS, L LD HEEBIEIE Sn1ETIEL, Ay v al@a RESEVTED L,
D RCHADHERREREHT LN 5. 22T, EMOBBILTIEE LT, kN T —F
BIREFREE TR E R o — R LZEM A v ¥ 2 RO E X - 72, ARETIE, B
FEORMONTHREEZIT .
2. FAROKR

INETORRET, REFA T — 5 G REREE W RS o — ROZER A v > 2 (KI5
WZOWCHEREITo 7o, AIRESEEZ W 2 — NICHER L TEMA v 2 MEZ KT 2 2 ENAETH
D, 2RIC * BWITDMT 24T 5 LAl ER AN R FETH 2 Z E PR TE 2. AF VLA UFIFHEHE
RBEEBLVOCa—FOX7 MBI LY, TR OREMEZM 7. Fiz, NAM#EELE LT, DSA

(Diffusion Synthetic Acceleration) M35 3OV TSA (Transport Synthetic Acceleration) P14 3235 L, Uit (8]

AT D MRATIE IR ORI AE A SEBL U7z, BITE IR A~ 3EBR T — & ~X— X SINBAD (Shielding Integral

Benchmark Archive and Database) 78 ZEE L X F~— 7 REEL2 EfP CTh 5. %%, BRI A
T AMELT D 3WITHNT 2 TR T 5 7200 AT U WHEREOEELZ TEL TV,

3. ¥R

R T — % A BRERES H T Sn G R EH E o — RA B Lz, & fEne kv, z=
A ¥ 2 B O - WORPED M) | - TR OB AT o 72, 51 3 RO KRBT ’ﬂﬁ&f% % &
BEREDILFE A X D .
BEXE

[1] Adams, Marvin L., and Edward W. Larsen. "Fast iterative methods for discrete-ordinates particle transport calculations."
Progress in nuclear energy 40.1 (2002): 3-159.

[2] Ramone, Gilles L., Marvin L. Adams, and Paul F. Nowak. "A transport synthetic acceleration method for transport iterations."
Nuclear science and engineering 125.3 (1997): 257-283.

[3] OECD Nuclear Energy Agency Data Bank SINBAD

http://Amww.oecd-nea.org/science/wprs/shielding/sinbad/sinbadis.htm

*Kyohei Nishiyamat, Masahiro Taniguchi' and Masanori Tokiyoshi!

ITAISEI CORPORATION
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AT 2 EBIEMA A D RFETICE T HKOBHARS R

Radiolysis of water containing ferrous and chloride ions
U AR Y, PERE RIRY, L iz 2
VR TR, 2RISR

AR O AP DN £ 2 B KRR D AR IR A T = X L% BT 5728 Fe?r A A2 & CI A
FrDOHGETFTTCOTUFI VAV Iab—varEH Lz, 2HDA 4 OMEEMIZEL Y HO0, 5D
IR D FSFHR 3 A B D AL R B SN~ 5 ATREME AN/ R S vz,

X—I—F: A4y, HILWA A, BEHRO (ZV04 0 &)

1. ®E

BEFE T J1EF (IF) OBMAIBNOEKILEBIREICH 0 . DoMEHERkO &R A 40
AR KB ROBEDT =4V EOAHMMEFATND EBZZ 65, IFNOEEYOFRED T
BN Y72 o TR, E ORRIREMEZR KSR D HUR R fRBLR A B L. KRR Ot (H.02%° 02) @
BEBETHTOIZENEETHD, FEHELITINETHEHAKBERD Cr A1 A ZEBL, Chr 4426
IREIR D TR TR DWW TR T X 7o, ZORER, CI A A UNIKGIRIZE D T Vv & D@ aE%
RTH, FORINE Br A 4V HEOARMMR pH OFELZ R 21T 5 2 LRSSz, BIE 1IF #RKD
Cl A A U REITHE ppm LLFIZHZ 6 TRV B RS RA~DOBEHEN 2 F IS NWEZEX N5,
UL, Cl A A OR8 L EMIZERT 572 0121E, HRKTICE ENHMORHMPOFED HHETH
ZDMENH D, KRBEFTIL, MEILDIEHTD Fe* A A UICEB L. Fe¥* £ 4 & Clh A 42 &ENHAF
THRBECTOT VAV VAT I ab—1a rzZ{70, TNH DA 4 OREEAIT 5T D SRR oy i Al
WO EDEAE TR,
2. 2alb—vY3ay

AR OEET U 7Y 7 7 =7 Facsimile (MCPA software) (2, /KBl CI"M, Fe?* Bl B4
TTORIGK CF kD7 Nt Fe?t LORISONIET 57 —% Y hE2RV AL, BRTOT~
FRIBEBR BT 2 AR5 L 72 K O B R i S % T L 7=,
3 BREER

Clh A4 4>, O OWHIREZ ZZ4 1 mmol/l, 0 mol/l, ® oH, °
pH % 7 & L, Fe?* A A4 v OWIIRE % 0- 0.5 mmol/l TZ{k 104 | ®HO0,| @

S, 100 Gy/h T 1,000 eI HRSF & 172 7242 D Ha, H02 D £

Mepe 2™ 1127 T, Fe? A AU RIS L5 2 & TROE % 10%

RO AR BEAEEINT % 2 L 3D, BT O pH 2L 8

EWERLT= L 25, Fe A AUAR(E F ORI R £ 10°® .

5 pHAMETF L, 3REICE TEL, JAUT Fe? A 4 § *
RS T ORRL ST U7 Fe¥ A A DIIASRIC L 5 % 107

DTHHN, —F, CI A F NI T TOH IV H L e K *

L Ho®o HoOp DI A BN S D8, = ORSIHEIET  ° 0 200104 40410 6.0 104
THET 5, KU = b—a URERIE, CF A A4 U BMER Initial concentration of ferrous ion (mol/l)

ETHoThH Fe? A 4L OILIEN K DS A B 1 Fe %M L7- 1 mmoll ClKEKD
WE L. KOPRERMD D ERREIN B L 52 HATREMER 94 Y U RI2EIT 5 He, HaOs 4ERL
HLHZLETRTHEDTHD,

&E XMk

[1] K. Hata, Nucl. Technol., 193, 434 — 443, 2016. [2] RAEIH—L~— (http://www.tepco.co.jp/en/press/corp-com/releas
e/betul8_e/images/180618e0101.pdf) . [3] A.J. Elliot and D.M. Bartels, AECL No.153-127160-450-001, 2009. [4] M. Kelm and E.
Bohnert, FZKA 6977 report. [5] P. Lorenzetto, et al., Fusion Engineering and Design, 17, 265 — 270, 1991. [6] NDRL/NIST
Solution Kinetics Database on the Web. [7] T.I. Sutherland, et al., Phys. Chem. Chem. Phys., 19, 695 — 708, 2017.

*Kuniki Hata®, Tomonori Sato® and Hiroyuki Inoue?

LJapan Atomic Energy Agency, 2Osaka Prefecture Univ.
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Measurement/Evaluation/Validation, Nuclear Reaction Technology

[3B01-03] Neutron Measurement
Chair:Shin-ichiro Meigo(JAEA)
Fri. Sep 7, 2018 10:00 AM - 10:50 AM Room B (A21 -A Building)

[3B0O1] Experimental verification of the relative n-p elastic scattering angular
distribution at E =45 MeV
*Tetsuro Matsumoto', Akihiko Masuda’, Hideki Harano', Satoshi Kurashima? (1. National
Institute of Advanced Industrial Science and Technology, 2. National Institutes for Quantum
and Radiological Science and Technology)
10:00 AM - 10:15 AM

[3B02] Preliminary Experiment for Temperature-dependent Thermal Neutron
Spectrum in Solid Moderator
* Jaehong Lee', Tadafumi Sano', Jun-ichi Hori', Rei Kimura?, Takayuki Sako?, Akira Yamada®, Jun
Nishiyama® (1. Institute for Integrated Radiation and Nuclear Science, Kyoto University , 2.
Toshiba Energy Systems &Solutions , 3. Laboratory for Advanced Nuclear Energy, Institute of
Innovative Research, Tokyo Institute of Technology )
10:15 AM - 10:30 AM

[3B03] Measurement of prompt fission neutrons using multi-nucleon transfer
reaction
*Kentaro Hirose', Katsuhisa Nishio', Hiroyuki Makii', Riccardo Orlandi’, Kazuaki Tsukada’, Kun
Ratha Kean'?, Satoshi Chiba? (1. JAEA, 2. TIT)
10:30 AM - 10:45 AM

©Atomic Energy Society of Japan
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45 MeV FHE TR ¥ 2K R OB E RIS AR B4 75 O RERMIRET

Experimental verification of the relative n-p elastic scattering angular distribution at E,=45 MeV
A HTERY, MAH OBZY RE S AR RS2
LEERRAY, 2 Ebf

FEH A PE T RHAICE 92 2 & D2 Ik FE O HVE T IPERGELOG O A EE A X, 20 MeV DL _EoOfEIkIZ 3
WT JENDL & LA150 OFHliEE T — X 74 77 VM CTRpb, T2 T, AEEED U 2T L Aa—T%
S LT, 45 MeV HiE7- 12569 2 7k 38 O JMEHEL B IS 6 48 JE 4547 O EBRIRREE 24T - 72,

F—0—F : kFE, PHEFEMEELSOS, M, 45 MeV LT

1. #¥E

HPEF-F NI, KSR O HRPEFBPERGEL BSOS T 0 ARk S 40 2 IKBKIG 03 FEE 2 I S 40 5, FERBMIFTIE,
HAF TIARA THMETHREF S O IESLCERA ISR T& 5 45~60 MeV i 1 E FHEHES (1] 2 Bl 5 7=
WIZ, AE-E Wy 27 LV 2Aa—=T% L, AU 27 Aa—7Tik, 10 EOKBEa A LT,
BB H O 72 D121%, KFEO T HMEBELSOS O A A OfF @M Shiz, L Lz, 20
MeV U EOFHliE A ET — 42 7477V & LTE R S TW5S LA150 & JENDL-HE 7 7 A /LTl
KD HPE TR ELSOS O A E A N2 5, 2FBEOKT —4 7 7 A VTl LTz & 2 A, 45 MeV I2
R U TR RIT 5% DZERNEL D Z LBy hoizl], 2T, AL TIX, 456 MeV HE T3 57K
SR OPECEL OIS O R FE 53 AT A EBRACIRRET S,

2. RE&

FERTIE, EAF TIARA (23 T "Li(p,n)"Be I L » TAERK L5 45 MeV YR @A PHET- % V-,
BE, SILDMHE (AE) LB > FL—% (BE) TSNS AEE I 4T L Aaa—7%EfL
T, KBEA 100, 15°, 20°, 25°, 30°ICkt3 2MEEZI T2, np 2 N"—F L L TUIEEERY) =F L
R LI, RV ZF LoD —RATRDEEEGEEDTDIT, =R ABOHE BT, K1
1Z.AE-E B 7 o #F L 2 a—7TES N KBS TF DR E

AR MV TH D, S '

3. F—HLE LR 2 001 ¢ ]
F— A BT 2 O T — 8 7 7 A L E AN E |

DHYHT AT DRHEEE MONPX B ]
9%, M1 TRLNZEGREARZ MLOFHE L Rtz E | 25°

Mo, HYLHT L AT OREHIAS Lt r 5 F ﬁ@f” ,
Kb D, XA A S IERECHAUE, 107 ~30° O & T200 400 600 800 "T000
BT B2 TR RIE, RHED SN T—%T 5 Proton Pulse height Channcl
BPCh D, ARETH, EROBELV 2 EogT—  MIAEESI Y 47 Lxa—7THRbLR
577 A Mk o TEILS N P FROMBRE LT 5, RSB TOREAs by

&3
[1] T. Matsumoto, et al., J. Nucl. Sci. Technol., 54 (5), 529 (2017)

*Tetsuro Matsumoto?, Akihiko Masuda?®, Hideki Harano?, Satoshi Kurashima?

LAIST, 2QST
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EREEMICE TS REERFRDPEFARY FILAIED =6 DF iEEER
Preliminary Experiment for Temperature-dependent Thermal Neutron Spectrum in Solid Moderator
ARy, Ml RESR Y SR NE— !, AR AL2 fedl 1T IIHE 2 i S
THESKZ, 2HRE R — 2T AR, 3RO TERT

FH AR ORREHBF I T BEIRBGEM P ORERAFE R AT MV EIEREIC TR 5 2 LITEET
%, AWFFETIL, RS S A7 ERBGEM 2> 5 OB 227 b L% TOF ECRIET 23HEE LT\, 4
ENX, PIHFERE L CEEPEF 2R Y = F L UBRICAR S L 2 oFmh 2 1E Lz, ZOR%R, &bt
P AR SR Y ZF VU TAER SN LB X LN EPME Y — 7 28I CE 70T, R RE

(2 & o THEABEM (231 DIRERAFEPE T AT PV ZRETE 5 BB L 2R/,
4’——'7— D EARTEOER, IRERERRE AR L, RY T F LR, R AT v

1. #E FTHHRFE TIIRED V> T DEOBEERBOEM O AABRE S T 5[1], LarL., KFE RS
v NEO RS &2 OS5 LOSE . IRE BRI D KFEOBEELEIMC X o TRHET AT K
VBT L, FOLOBEREEICRE REEL 525, TO), BEFHETE S - BRI BT 5 1R
JEARAFENR M AR DV E FEBRIICHREET 5 2 L IZEETH 5, WERGFAPET A7 ML E2RIET S
T2 DITiE, P IRAT AR B 8 S VTR O 2 W L2 T huE e v, Lan L, IR
RS & 72 2 72 OWEEM OIRFEHIEH 217 5 OIXREETH 5, £ 2T, AR TIIHMEFIED b+ ol 7
(AR AL A 5% L. sk & i L 72 % TOF (Time-of-flight) & CHIET 2 Z L2k v, [k
ﬁ@ﬁ:iémﬁ%ﬁﬁﬁé%XA7kw%ﬁ@#é:k%%@bfwéo%@ﬁ\ﬁiﬁwiﬁﬁ%ﬂm
T2 72 OIS E AR & L TR Y =F Lo 2 VT Tl 28R 2 M6 L 7=,
2. RER FHKRFEAIR T IR OB s GRREE T AT > 7)) ONehtErR»HHAEL
7B & PR S 1L 8m BEN 2B ATICERE LAY = F L UMIZIRE L, R Y =F L Ui x Bl
L7eHEFZ2HE L, P oMIEICIE GEM A 2 oo iR i as (GEM Bribgs) A L7, GEM B H#R
IR =F LR HK) Im BN 725N CRRE Lz, MIEITIE. EARROER & LCTES 2, 10, 20mD AR Y =
F U U E AW, BEREGEM OIREE TSR E L, SHEIEORIERRIX 30 5y Th o7z,
3.MR-EE ES0BRLRLIRY = F L URICHT HEET 10° =
PEF AR ML ORER B 1SR, Bodh & B '
H7E (Blank &) T 3. 5ms AHEICBI SN TWD B — 21X
ST IRO B HIKIZ Ko TR S =B P iy T
Do —H.BEE 20mm DR Y =F L IR LT, 370 u s
(ZEARBOEM R & & 2 S b B v — 7 BB S 1
R, SOZEmD, BEMEH A T D oo L [ CHedemGomn
LTh. BB & 2 MR ET A~y bva [ CHa20mmG0min)

Neutron Counts

[ — - — Blank (30 min)

ETELHR—BLEST, 10’ 107 10° 10°
TOF(us)
U HOFERTIIAKRFBICD NV D L% BRI & L2 1 R =F L URICHT B E R
A ORIEFFEIZ OV T HEHT 5, TOF A7 LD b

B AWFZEIX. REZo R AX— AT AKX (BR) & FEBRE & OH[FEIZE TEA PN ROERT N 0 15 17 2
2T S ZEET A0F%E] & L CiTh el R T,
SEE [1] AR L. Il &, 2017 ko k& 2G01.

*Jaechong Lee!, Tadafumi Sano!, Jun-ichi Hori'!, Rei Kimura?, Takayuki Sako?, Akira Yamada?, Jun Nishiyama?

'Kyoto University, 2Toshiba Energy Systems & Solutions, *Tokyo Institute of Technology.
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ERFBITRGEANE-RSRAFEPEFORIE
Measurement of prompt fission neutrons using multi-nucleon transfer reaction
R GERER Y, PR BRAY, BUR Rt AT o7 VAR BE e
FTv sy T8 TR P
VR IRERE, 2O TR

R IR 2 o 7 DINERR MR BN T B0 B — L LT 7 F ) A FEREZ W FRBATRONMNI L - T
AR U T IR R DRy R ANFE - D RITE 24T > 72,

F—0—F: BOR. SETBATROG, B TET

1 #&8
ERE AR E END~ AT —T 7 F /A4 ROBREBIZIEL, ZNHOBBEOKT — X2 BRI K Th
Do LinL7en, HYETEUGIZ K > TET L@ERT 7 F 7 A4 RaEED, BEBIFN TII K2/
ERINDN, ZNDHORTOKMIIKT 2T — 2 ZBi379 25 2 LIXFEFICN#ETH D, A TIE
0 2% PNp FERICHRE L CR Z A 2B BATRORE WV, Fix OB E k4 et 1L X — Tl
L. ZOBGRNFETETORIE 21T > 7,
2.328R - R
REBRIIF A A X T DN TIT > 72, 144MeV @D B0 B — L%, = v ANy XU JIEE
U728 & T6pg/cm’ O *Np HEAICIRST U, ST BATROGH OBGELRL T2 AB-E U 27 LA a—7 ChL
THAT D2 L THAOBREAZFE Lz, BERLFOT= X —EBIHAENG | ZTRERDfhE =L
F—2EH Lz, EEE»LOESRT % 4 DOZEHREIF R H 28 MWPC) 2 N THUELKL 7 & [FIRFRR
HLU, SOICHEREZEEO LD ITRE LT 33 BOMHEAKY F L —F 2 T TF 2R A LR
RE L7 B 1) R LTy ) ary T L Aa—T 20k il K-> TR LA 2 RIE Lz,
FENZBELRL & LT 0, L7223 > T *Np DR R LT & T SN A HEFORITRI AT ML i
AL, ZHUTIEAT < EHFHETICE DA XY PR A TWDEN, R RINEROE T2 RN LT
2R S L. MATEBY S5 LEE X
T LDE DT D, AFEER T, FEhr LM
Br. &EEFREORIF T2 EE O = L%
—EIFEZ DWW TR T 2 TETH D,
AFEFNT, SCFVEE O = KL — 5 R 25
FREHEIC L HEFEEB L LT, EHRBRBEA _
A AJE T H T B A AN S L7 Fpk 2 8, 2 9 WU e e T % W w6 w

Residual E (arb. unit) Time of flight {ns)

160 180 + B7Np > 150 + 29Np”

AE (arb. unit)

FE RESICE D~ AT =7 7 F /A NSy
M1 (£)AE-E A2 bb, HEKLF & UTHER, B354, KFE

o ANFE T RIERIRBR R & PrE T r L ¥ — D RS 3R T X 5, (E)zgng REASEL LT L &
27 VA OREE ST, OHPET AT A~ bb, D A b7 T LFEE TR

WX FHEFOREZRAUTZEED AT N,

*Kentaro Hirose!, Katsuhisa Nishio!, Hirroyuki Makii!, Riccardo Orlandi!, Kazuaki Tsukada!, Kean Kun Ratha?! and Satoshi
Chiba?
1Japan Atomic Energy Agency, 2Tokyo Tech.
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[3B04-07] Charged Particle Reaction
Chair:Yukinobu Watanabe(Kyushu Univ.)
Fri. Sep 7, 2018 10:50 AM - 12:00 PM Room B (A21 -A Building)

[3B04] Measurement displacement cross-section of copper for 3-GeV protons
*Shin-ichiro Meigo', Hiroki Matsuda’, Yosuke lwamoto', Makoto Yoshida?, Shoichi Hasegawa’,
Tatsushi Nakamoto?, Fujio Maekawa', Hiroki lwamoto’, Taku Ishida?, Shunsuke Makimura® (1.
J-PARC/JAEA, 2. J-PARC/KEK)
10:50 AM - 11:05 AM

[3BO5] Measurement of nuclide production cross sections with 0.4 GeV - 3.0
GeV proton beams at J-PARC
*Hiroki Matsuda’, Shin-ichiro Meigo', Fujio Maekawa', Hiroki lwamoto® (1. J-PARC/JAEA)
11:05 AM - 11:20 AM

[3B06] Development of low threshold secondary-particle detector and its
application to 70 MeV proton-induced reactions
*Yuji Yamaguchi', Toshiya Sanami?, Yusuke Uozumi' (1. Kyushu Univ., 2. KEK)
11:20 AM - 11:35 AM

[3BO7] a-particle breakup at incident eneregy of several hundreds of MeV/u (2)
*Kazuhito Yoshida', Yuji Yamaguchi', Motoharu Fuji', Toshiya Sanami?, Naruhiro Matsufuji°,
Yusuke Koba®, Yusuke Uozumi' (1. Kyushu Univ., 2. High Energy Accelerator Research
Organization, 3. National Institute of Radiological Sciences)
11:35 AM - 11:50 AM

©Atomic Energy Society of Japan
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3GeVBFICKAHDESH LErEmBEDRIE

Measurement of displacement cross-section of copper for 3-GeV protons
A (BB, RN PEREY, ot PR EE G BRI B R k2
Boky 2Bh mIOEER Y, SHoU KMt AH 2
1J-PARC 7 7)#%##%, 2J-PARC KEK

NGRS EEENE S S 2 7 L (ADS) 5 O KR EE RS - IS fi 3% WV B D B — LR O GRG0 & AL
D7z J-PARC & > % —DIMEZ MR IV T, 3 GeV B 1-1C K 285 & H LW B O IE 217 > 72,
Z OfER, R THID T 3 GeV BT O & H LW 2 s L, FERAER L3R & Oa 217> 7,

F—D—F: X ULWEME 3GeV B, #i, PHITS, J-PARC

1. #E

AR BRENZ S o R 7 I (ADS) % O R By - IR Misk Tl B — ARSIV B DML
ERHmAEE L 725, HIEOHEIEE L Ol M LIBEDOPALHWHI DY, NRT 7 /MZESHE H
LWriHifE &R IR OFEIC L VEH S5, B0 20 MeV UL Lo = xL 6 ik, & LFrmfgo
Fa EHE SN TWRWe®, FHHEET VO3 BE0N S TRy, —F ., KIREERS IR O
FROFFMAEAM T DPA % JHUE L -2 7= b KIRE RS 7 INEER 1235 C DPA RIS EZ & 72 5, AWFSETIL,
J-PARC DN &Rt % 12 33 C 3 GeV Bo 123~ Do s & H LT O E 21T - 72,

2. RER

B LB RE I, BB ASHICPE S IRBTR 2 b &2 K B 72 0 OIPIRE L B R CTBRT 5 Z L1c kb
BHERTED, KEHZY (T AxtbHT20) OBRPIEEIL, B HREAWZEIC L0 B
L0 IR E LG FROWEICLVEHT S &

MTE %, BIHC L 5 KEBEREHICHED 5 2 L NEE B
LD MEIRICHEI LTREETHRIET 2 2 &% o
LD, 4K FCHHITTRER M SIS RR 2 BLY 11 E\
TTHEZEEEAREL, 3GeV BT v m ba g
MEF%IZ R E LT, sURHT IR R 0KV (B 0.25
mm)Z I, FERTOREO K 4 8 < 7772 800°C T :

BESh L7z, FEBRIZME e B — AR 2 B S ¥ 5 7 L PHITS
¥, RCS OFIFEETH BNS 3 GeV B 1% 3kHC 105k~ N und
B L7, BFERS OB 07 121E, 3ENC BT BT :

WAMBEL 25720, REMIEOE —L7 07 7 A Vi
RACEEZ RO U A v 2 AW TEI L 72, B0 EE F&
AMMADLZENEELNSOD, IR E— LTI E— 1 AEBRIZX OB H UKk,
Aﬁﬂﬁﬁjfﬁﬂ L fzﬁé DT, ﬁﬂﬁﬁﬁfﬁﬁ L ofcﬁ D 55 7 R fih 0> EBR T OB 0 BB

(33X 102 B/ R)D B — L% 151 7L RN,

3. B8

FEEROFER, ©—LARRITEMAR T T 200700 B —Ag L EEER RN BT A TR A2 E
U7z, ZOfEE, AT T 3 GeV B Di & ) UIWrimifE & Bufs U, $i o5 H LIFrififE L 10704230
b Lol FREDIEIT. 7 7 Ut ¥ e ) OBPIRZEIDZHIZ L DD TH D, X 1 ITARIZERFE R,
D EBRAER ., KO PHITS OFFREEEZ k3, PHITS OFHIZIX, DPA FHHIZ — AN AV S5 NRT
E7/VE Nordlund 12 L D RITIRESINTZET NV E AW, ZOR. NRT BT /UL DHERRIL, 27T
D EERAE RN I\ T 3~4 (EFLEE OB R FHI 23R S 4072, Nordlund 12 X 5 EF /WTER E L\ —a R+ 2
LER LT, A%, REEBFOESH T RN XEER L AT T 4 v 7 RHETSETETH D,

Jung
Iwamoto
Greene
Present | -

* B RO

10%F

Cross-section [b]

L " sl i sl i e aaanl i "
107 107 10” 10°
Proton kinetic energy [GeV]

“Shin-ichiro MEIGO?!, Hiroki MATSUDA?, Yosuke IWAMOTO?, Makoto YOSHIDAZ?, Shoichi HASEGAWA?,
Tatsushi NAKAMOTO?, Shunsuke MAKIMURA?Z, Fujio MAEKAWA?, Hiroki IWAMOTO?!, Taku ISHIDA?
1J-PARC/JAEA, 2J-PARC/KEK
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J-PARC [2&+5 0.4GeV - 3.0GeV [&F % FAL - 1%iE 4 s Brm iRl e
Measurement of nuclide production cross sections with 0.4 GeV — 3.0 GeV proton beams at J-PARC
TRAH OPEME D, B M—RRY, R BRER Y, SEoT KMt!?
1J-PARC/JT- 715k

N RBRENEE AL 2T N(ADSIZ BT B EEaKaT O @ AL O 72 DI I BTG L 7 Al A R i A S L B C
%o ADS TIEMI & 72D 1 GeV DT — X EfFD 7= 0.4 ~ 3.0 GeV 512 &I U, i
Vv =0 AR CRIE UERA W mfg 2 JE L, JE 727 —% % JENDL-HE/2007 & O
PHITS = — R & Helehat L7,

T—— K AW EE, J-PARC, PHITS, JENDL-HE/2007, ADS, B+, GeV

1. #E
DGR SRERENRE 2R Ha o A T I (ADS)IZ H3 1 DA% R G D i BEAL O 72 D\ ik B8 7 A A= ol T T A 3 4 B2 C
3@50 TIVE TR A RIS T A AKBEBENE SN TE R, EBREERAR+oRb0LHh 5, &
SICFHEE 2T — 2 54 75 U ORERRIANT T4 77 UNEFESNLTWERN, EBRT —F L OFEHEN
KEWHLONH D, AHFFETILADS THEME 725 0.4 GeV 205 3.0GeV £ TOR T — b & AWV CEEREA

W E AR OHRIE 21T 72, 10 ® Thiswork Au(p,X) *sc

999E Ha g«bo o,
al,

2 =B S
RT3 GeV v | b e ik m%m%mo AL SR M L

(MLF)IZ & — A Z it 4 % SNBT Mgk iCd 5 B — L& v 7T A 2T

ST, FTICHZEF = N — R B L, EECHE EEA - BT

”zjé;ﬁ%4onx Fime ZHUIC kY DO v HZ AL ALY AoDY TS

Cross section mb

VICHRST 5 2 & A C& 5, ®UERHAICIRY (1 59 > 7 v, B 0 ¥/
Olmm (F721202mm). 25 mmZIcEI Y L7 B3 EEO & EE L 100 © 000
Wi, ARBEORICIIE— A7 1 7 7 A LEHA & 3B TOB TR Energy MeV
ORWEREDT= DRV A ZAOT L= MEEHEIGA LT, % v B 1 ARBTRT

DS A > 7% B, IEET O v — L2 U L7z 0.8 GeV 197Au(p,X)46Sc A= FR T
ENEDFED -T2 3 GeV B &2 S L7z, BHHIT 1 LA 47208
32XI0R P F D/ A — L% 04 Hz IR T 30 2 = v MTW., RIS 9.6 X108 T Th - 7=,
5 BEOM AR 2R T LY U T2V H LAV~ =0 MRS CTHIEETIT 272, WL D04
FCRIRFICHR I 21T > 7228, ADS EEMICHE L7-EE&BONINE TCOERT —ZNEETHVE ) TA Y
F—=TTHHDHENLENTE BT, WETHEONTZT AT MANSERZRE L, BRI
&0 A i fE A SR D 72,
3. R

1 ICARERTH 9Au(p, X)*0Sc (=15 83.8 H) DOWrimfE. o> 326k & 8 JENDL/HE-2007 OfE % 7R~
9, JENDL/HE-2007 I% 1.5 GeV LA FOFEERfE & —E &/ rTH DD, 1.5 GeV LA ETIEH) 50%F2 it/ e A
T ENRENT, K LIZPHITS 1], M UOZIEFEZ k3% GEM % Furihata €7 /L (Gen.GEM [2])
EHOWTEFERS R SRS, PHITS OFFRIXERMEZ RIEISE/ N2 2 E0 B L, WA —RET L
FLIRRETVICEERLIE L B b, KL TIIMBERED A LB mE & 55 L OGHE T — & &
DERF 2R T TETH D,
&3
[1] T. Sato, et al., JINST 55 (2018) 684, doi:10.1080/00223131.2017.1419890

[2] S. Furihata, NIM B 171 (2000) 251, doi:10.1016/S0168-583X(00)00332-3

"Hiroki Matsuda?, Shin-ichiro Meigo?, Fujio Maekawal, Hiroki lwamoto*

1J-PARC/IAEA
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EIRILF—HE TR KM FRHEFBORFEL 70 MeV BFAST RGO A
Development of Low Threshold Secondary-Particle Detector and its Application to 70 MeV
Proton-Induced Reactions
o gEEY, pel Bk ’éﬁﬁz ot
PR, 2 i kL B I AR T

B A RO — B Wi i (DDX) & R R MR O = x VX — Ik E CRST 272018, 7T v 7 h—T7

v % —(BCC) & Si B AR H#5(SSD) 7 6 72 D igs & W THEER % 35 Z 72 o 7. BCC HLUA ThL 17kl T
X5 L EFMLTHE MeV O k%75 L, DDX #4537=. B LT —& LBITiEDT —4 L &
el U T4 2Rl 2. F72, Ny 7T 00 ROEEIONTELET .

-0 B, CEMOWEAE, ARER, 7o v S h—Th o —, kitakil

1. #¥E
HRE = 0L =BG ASHT K D Wi R T AU 12 < O 6, BN A7 — R(INC)ER & — b 2K %

FAIGEM) [1] » 57D “BREET A Citib S 5. GEM X Z AV E TR & 2 BE U6 L TSR T Bk

TEMSKIHAEODX)EREE L FHIT O EEX LN TE 2. L, THEO INC EEIORE M 12 X

T GEM IZ L HEHRRER & ERIE & OR—EDA S E 72 o72[2]. GEM D FEREFFELE D [A] FIZ 134k~ 72

TR, JRERAEICONWT, AR TORRT — X E20E LT 50, BEOT =B THEA+ITH 5.

Z 2T, Si PHERRHERSSD) ) DR RO D T X —T L Aa—T LD ERWHIE FIR=RLF—% 3D

tHgsE LC, SSD &7 T v I h—T7H ¥ —(BCC) A be b zR L, Rz,

2. RE&

HURBRE PR EWIIEIT O AVE S A 7 1 b v Uiaak CHRERA I 2728 o 72 ELTF = /3 —HIZ C, Al, Cu, Au
A RE L, AFRTRLX—E, =70 MeV O 2 MR L7, BI%E L7-MIH#REB L ONSSD & BGO v v F
L= MR Z—T L RAa—T & HWTERN» OB T 2B O3 L F—2HE Lz, #
TEAREILFERERT15°,60°TH 5.

3. R -EE

XN 7E £4 EE 60° THUS L 7= 7'Al(p,p’x) it DDX %, 60°C O Il E O 55i(E, = 68 MeV)[5] & kil L
TRy, BT —21%, @&EflE —HLTEBY, ZYRbDTHD
LEZ D, WETFRT R R—1E, BCC kTR T-AI & R+ 10?
52 ET, BFICOWT 13MeV £ TOX Fif bz,
SE X
[1] S. Furihata, Nucl. Instr. and Meth. B 171 (2000) 251.

Present ———1
Harada et al. ——e—
(EP =68 MeV)

[2] Y. Uozumi et al., J. Nucl. Sci. Technol. 52 (2014) 264.

T Alp,p'x)

-
=)
=~

DDX [mb/(sr MeV)]
S

[3] F. E. Bertrand and R. W. Peelle, Phys. Rev. C 8 (1973) 1045.

600 ]
[4] T. Sanami et al., Nucl. Instr. and Meth. A 589 (2008) 193. 02 Dottt
_ 0 10 20 30 40 50 60 70

[5] M. Harada et al., J. Nucl. Sci. Technol. 39:sup2 (2002) 393. Proton Energy [MeV]

“Yuji Yamaguchi®, Toshiya Sanami? and Yusuke Uozumi®

I E A4 E 60° 2 BT D

'Kyushu Univ., 2High Energy Accelerator Res. Org.
y gn=nery g 2 Al(p,p’x) 50> DDX.
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BB MeV/u aBIFASICHEITEH9BRIEDTIE (2)
a—particle breakup at incident energy of several hundreds of MeV/u (2)
CEHEFN, O ERHERE L I AKER] Y, Mkt R pkalt, i wmor et S
PIUNRTE, P L A e, RO RRIE TR S SR T

KM EREIL TH > 72 230MeVIu o b+ AFHAERR —E O WImAEOREZ B 2 o7z, JEICIE, FERKR
#,GSO v F L —H PWO v FL—FaHW\We, B B 1, —EE 1 *He, a i 1% AE-E JEIZ X > Tk
B L CHE R 2157,

F—T—F ok AS, fFERLF,  CEMEOEIEEL, AE-E L

1. #8

TR TR BRI R ZRIBRIE TH 50, TR FHEKISTAE LD 2 WRLTIZ L ARSI < 23R
BHE I TS, 2 WhLTIE, REFEAFT VDKL T D77 v 78— LOEWEEZ T T, HRE—24
DETE D DB T AR~ B 5 LS5, ZARMEREL LTEPAEZIIERITEEZLATVD

72, BRI EBICRT AMEDOIEMER A NUEL 72D, LnL, KREFEA T AFTKIEOT — X 1% 0%
FFZORLFAET . AAE ITRL ik BV B, —RICEN T 27— R(INC) £ /i3 & 0 T8 1%
R & — AL R FIEILGEM) ) B 72 5 2 BeEE T LN H S50, BEFOET U L DAk T AR DO
RS EE AR OL]. IEfEZRAR RO RIS VIS, BRI OW R A BETH 50, £ DT DIZITEE MeViu
TO BB FE(DDX) D EBRT — X DL ETH 5. filEl 100MeViu OfEF %2 #HiE Lz, A% TiE

230MeV/u o At DDX D ERT — &% OHfG 4 B L7-.

2. =B

FOFRREE e B FZEAT OHIMACHR CHBR 2 35 Z 72 o 72, BELIENICC, Al Coskkl 25k L, Aft=xr/L¥
—Eq=230MeV/UDHeA 4> % Wt L=, HELE D300, 45°, 60°, 90° D AR — hZ, Si-EKKHE, GSO, PWO

ST L— AN R BB A RE L, RS BT, EBT, SEBT, He akiTOT XL

F—2WE Lz, Rl lIXAE-EE 2 FV e, BHHER THRIE T& 251 D K= 1 /L F —[3K1490MeV T

B5.

3. WREER

45 12 230MeV/uokz 7- A Al(on, pxX) S DDX Dt B % 7159, 3027 £90° DR AL mhwmﬁﬁm?,‘

fAIET, FK350 MOVEREE D B = F L ¥ — 4y £ CHRIRT — 4 BB LB TR, ML e .
55U DDXIE 2 E CRBOBIA 2R LT 2 OMORITIZ SN E Sy v 1103

%%@kammwyizi%%m%ﬁmmm%ygmwﬁ%mmemﬁ%m Eﬁ? EEEEEEEEEEE ot

Jie K300MeVELHE DI D EBRT — ¥ 4135 = LW TE -, S -

BT

SEXH
[1] J. Dudouet et al.,Phys. Rev. C,89,054616 (2014).

*Kazuhito Yoshida?, Yuji Yamaguchit, Motoharu Fujit, Toshiya Sanami2, Naruhiro Matsufuji®, Yusuke Koba?, Yusuke Uozumit

IKyushu Univ., 2High Energy Accelerator Research Organization, 3National Institute of Radiological Sciences
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[3B08-11] High Energy Fission, Nuclear Data Validation, Beta Source
Chair:Nobuhiro Shigyo(Kyushu Univ.)
Fri. Sep 7, 2018 2:45 PM - 3:50 PM Room B (A21 -A Building)

[3BO8] Unified description of the fission probability for the high-energy
particle transport calculation
*Hiroki lwamoto', Shin-ichiro Meigo' (1. J-PARC Center, JAEA)
2:45 PM - 3:00 PM

[3B09] TENDL-2017 Benchmark Test with Iron Shielding Experiments at
QST/TIARA
*Saerom Kwon', Chikara Konno?, Masayuki Ohta', Kentaro Ochiai’, Satoshi Sato’, Atsushi
Kasugai' (1.QST, 2. JAEA)
3:00 PM - 3:15PM

[3B10] MATXS multigroup file problem due to NJOY unresolved resonance
processing
*Chikara Konno', Saerom Kwon?, Kenichi Tada' (1. JAEA, 2. QST)
3:15PM - 3:30 PM

[3B11] Output signal increase behavior of electrochemical voltaic device near
low-energy large-quantity beta nuclides
*Kenji Ishibashi’, Shotya Suda’, Hiroshi Takada®, Masahide Harada®? (1. Kyushu Univ., 2. J-
PARC)
3:30 PM - 3:45 PM
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BIRILF—RFREHEICS TS REROH— AR
Unified description of the fission probability of the high-energy particle transport calculation
AT KK B Rt
R K J-PARC 2 & —

BN A — REF L INCLA.6 KT Prokofiev O[5+ NGy 2 a itz & & 1oy 2R & itk 4
HETNEREZEL, ZOFET VAR TG 2 — R PHITS ICHAIA E TV A Bl H = — F GEM @
TR — N RET VICHEH LT,
F—T—F : BT RXNF—EHR, BnRieE. BoRinatE, vy 7 7 F A4 R BhEET V. B
Alr— RE5 /L, PHITS
1. #8

FES R IR 71— N PHITSMIZ, IsARBRENEZ A o 2 7 A OB M IR S5 2 35 T D B g
e W A B BT 5 K OV % 0 iR AR FHIC R B e R HI & U 2 23, PHITS DRk SOIG % fLik 42 € 7 /L
INCL4.6/GEMBNIHZ /3 44 iy DU & % RIGIZ I8/ N9~ 2 Z L 3B TR B E7 0O mE LA KD
HINTWD, ABFETIR, BEORERDOINETHIZEER/ T A =2 LD [HHER] ZBI%m

RN T HETVEAREL, ZOET AV ERBTRAT —EHRET VICHEH LTz,

2. REETIL

BT RV X —AEA T, DU R TR AR RS L R DRI IR IR & IR VT F ¥ v ARy
HWETILVTHIR SN DM, MR E RO 57120 ORLT AR K OR%/y ZLRR RN 2 7ok 3 5 BEAR I,
RENIIMENL S NI b D LT VEES | AR @@%éi?@ﬁf@ﬁi%ﬁ%:éﬁfwé T
Z ZCIE, AALENE Tix7e <. Prokofievi\Z X 2 5 A oy T AR A UCHE B L, BN A 7 — RiafeiEt

= — N INCLA.6 K U Prokofiev D Rtz & & %8103 [295p0 (. ) S ——
(CRE R A HEE L7z, BARRYITIE. INCL4.6 ] | t.j{_r =

DD T R X — & A= L X — ROV 5107 fj*’z vﬁff /'/

KOG Z R, Zh L Prokofiev &R g | fi ,’/ | / f -~

Kt B R 2 BEMACARORES 3 i/ j /7 i/

FAF—OBHE LTEL, 2% PHITS Of  § 100 H : f; ;E
ERAFEHBEF A L, [ B 5 /' Lol 3

TS, T ARKCEB T s £ ] 3 [ e | |

Sy ZTREARI & BRI DM DI 7T, mmmmf"ﬁy__ e || o |
3 = ] gt Ee 1l e ! e

b o T T e T e e T
FERIE & DHEROFER, BB LIZET /VIE A En (MeV) E, (MeV) Eq (MeV)

f T RV —DEE D GeV fEIEIZR L T, . 4

AR DANDD GV BRI LT N gy ey g OIS T AR BT RS

FPHOEA(ZANCDTZ Y | BT, T, RO

T A By BT R & < FBLL . By 2o TSI A GERE 7 & 0 & KIBIC T E T 5
ZERRENT,

BEXH
[1] T. Sato et al. J Nucl Sci Technol. 2018;55:529-533. [2] Y. lwamoto et al. J. Nucl. Sci. Technol. 2017;54:617-635. [3]Y. Furihata.

Nucl Instr and Meth in Phys Res A 2000;171:251-258. [4] A.V. Prokofiev. Nucl Instr and Meth in Phys Res A. 2001;463:557-575.

*Hiroki lwamoto® , Shin-ichiro Meigo! 1J-PARC Center, Japan Atomic Energy Agency
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QST/TIARA #E#REERZ AL V- TENDL-2017 RV FI—I TR b
TENDL-2017 Benchmark Test with Iron Shielding Experiments at QST/TIARA
He kmal, A% )2 KM MEZ %A KRR Rk R ORBEH
VR RIEFEAN IR IE B AR, 2 BRI - T e FE AR

TENDL-2017 O JeiERZ LG H 1 7 A-FNS B G~ O HIZE 32 72 D12, QST/TIARA @ 40 MeV, 65 MeV
YE L0 e A SRR I8RO fEHT 2 . TENDL-2017 % VW CTiT o 72, BHE THE S 47z 30 MeV fHr o HidE
FARY MVICRBARZ ZEDBBLIL, ZOREMN 2IRHFMEFAXT MAT—HIChDHZ L ZH 6N LT,

F—D—F : EREBEPMEFIR A-FNS, TENDL-2017, QST/TIARA, #%:8E ik =5

1. ¥E

JeERZR A TP E IR A-FNS 135 K 55 MeV O e 72358429 5 KB i &
b5 - N oD JE R IE A B R RN R © . A-FNS DR EF D 7 DI 13K
FED RV 20 MeV L EDOEET —Z IS RA[R CTh %, 4lEl, 20 MeV UL Lo
WP AT =2 25T T =474 77 ) ORERIEZHE LT, ME
FERIZABI &7 TENDL-2017 % FV T QST/TIARA T3 S 417= 40 MeV
Jo O 65 MeV Y HL 2, M- A 8k iR F2BR Ot 217 > 7o D THE T 5,

2. REAFERUER

f#HTIZ MCNP6.1.1 == — R & X TENDL-2017 DA ACE 7 7 A L% W T
1Tolc MRO—HZK 1127 (kD= LLATE#E L 7= JENDL-4.0/HE
J OV FENDL-3.1d # W5t H [ b X 1127 7 > h L7z), TENDL-2017 %
FAWZEHERERIZIL, 30 MeV FHIICFER T — X 11372 WA AR 2 503 L
Hib, BROET — ¥ Z 5T~ 745 K. TENDL-2017 @ %Fe, %°Fe, %Fe
@ 30 MeV HHET- ASF D 2 IR AT LT — 4 53 FENDL-3.1d O 7 —
ZERESERSTWDHZ EERDT T, 2O XD 7@ IO H 7 A5
TRAF—TEHALNRWY (M2ZH), ZhbDF —# % FENDL-3.1d ®
TR EANEZXTTARNLIEEZ A, 30 MeV FHEDOARARZ: Z 51372 <
7oz (X 3 2M), TENDL-2017 % W3R D 30 MeV DA B2
Z S OFNIE30 MeV FPEF AG D 2 kHFETF AT MAT—HIZhDH L
NbinoTz, W, FENDL-3.1d Z W= #HE T 20 MeV DA H 2R
R SORRBERRTH D (20 MeV HPEFAS O 2 IR AT ST
— 2 R,

3. F&H

QST/TIARA Ok EBRfEHT T, TENDL-2017 @ **Fe. %Fe . 58Fe 7> 30 MeV
HE A O 2 R AT MVICRIER SV | 3 TH 517z 30 MeV
FHEDOHFHEFART MVIZARABRRISENELDHZ L 2P LN LT,
TENDL-2017 D% < OFE ClRIEE /2 RIENE Z > T\ 5 O T, TENDL-2017
IERIEREERKLETH D,

S5

+ Expt.
JENDL-4.0/HE
FENDL-3.1d
TENDL-2017

L 40 cm thick

Neutron Flux [nlcm2/I ethargy/uC]
3

6 810 30 50 70
Neutron Energy [MeV]

. 65 MeV 1 A G EkiiEfz 28R
Lel i o /A

X
—

——TENDL-2017 30 MeV
10° | —— TENDL-2017 34 MeV
—— FENDL-3.1d 30 MeV.
—— FENDL-3.1d 34 MeV

Probability density function

10° 10

10'
Neutron energy [MeV]

P
N

CFe D 2 AR PV

+ Expt.
JENDL-4.0/HE
FENDL-3.1d

TENDL-2017 rev.
2 - =
10 oL 4.0.(:r.n'th|ck e

Neutron Flux [nlcm2/I ethargy/uC]
3

6 810 30 50 70
Neutron Energy [MeV]

3. BIEL7=T—F ZRH\ - 65
MeV Hr - A SRR 55k
P AT R v

[1] &% 7). KW ez, ¥ Tes, EE R JR7 I TIARA Bk 3254 Hv 72 JENDL-4.0/HE N> F~—7

T AR BARFTI1%E 2016 EFEOES 3)17.

*Saerom Kwon?, Chikara Konno?, Masayuki Ohta!, Kentaro Ochiai', Satoshi Sato! and Atsushi Kasugai®

INational Institutes for Quantum and Radiological Science and Technology, 2Japan Atomic Energy Agency
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NJOY FEL B IBILER (ZEEE T 5 MATXS 27 714 ILDORIE

MATXS multigroup file problem due to NJOY unresolved resonance processing
Lu h' M krs’ Z@EOfE!
VAARIE T IR . R R R BT 2E B R R

NIOY =t— ROIES BRI CVE S N 2 AER 72 Wi fE & v M2 2 ISR o Wik fE o JEBL Z A 72 %V
BMRFE T, NJOY TIEL I MATXS Z87 7 A L E2 W= Sy BT ’éfxﬁ*%% ‘sz L b\f%iﬁb\ -
CERHALM™ZLE, £, NIOY Z2BIETHZ &L, ZoOfMERRRTEDLIZEHRLT,

F—— K : NJOY2016, FE5 BfEILEALE, MATXSLIB-J40, PO W imfs. P1 2WrmfE. PO [ REHCELIT I .
P1 B AEECELIT IE R

1. #E
JENDL-4.0 D%#£ 7 7 A /L MATXSLIB-J40 % FiV T, #1002 20MeV O FPE IR ZEE L, FEoHEEE T —
ZDHLHE R TTE LR Im DEROFPET A7 L& 1 RIC Sy 22— R ANISN TEIE L& Z A,
1 (BT La) (SR T XL 912, MONP #HEMERE RE L BioTz, A, ZOFRRZFEMCHF LD
THET 5,

2. &E
MATXSLIB-J40 735 TRANSX =t — R CHER L7 R RIEGFEDOLEET A 75 ) %iﬂ&tﬁ*% S\ERX D P1 H
BERELIT A oSy, DS IR BESLIRGEIR COER R & < 7o T e, Zhuid, FESP LIS GEIN . P1 Wi fery

H CERZAHIEAY PO RWT A fEoRN D B Tl IE & LL R TIEFICKRE < %@F%’E Pl EWrE AL PO Wi
I BLIEFITNS LD 7cd, Py TBERXOBELEEREL O Sy BXOBEMEMHE L N3 25 o8, =l , -
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[3C0O1] Degradation by moisture absorbent of Cs compounds formed in LWR
severe accident
*Shunichiro Nishioka', Kunihisa Nakajima', Eriko Suzuki®, Junpei Imoto’, Masahiko Osaka' (1.
JAEA)
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[3C02] Thermodynamic properties of silicon-cesium compounds at high
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[3C03] Research on Physicochemical Composition of Spallation Products in Lead-
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BKIFCETT7IOITY MRICERESNB OV LELEVOREICESHEN
Degradation by moisture absorbent of Cs compounds formed in LWR severe accident
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[1] S. Miwa et al., Progress in Nuclear Energy, 92, 254-259 e IRE(E] [d]
(2016) X. Cs{bAORIRIC L % EREEL
[2] F.G. Di Lemma et al., Nucl. Eng. Des., 305, 411-420 (2016)
*Shunichiro Nishioka?, Kunihisa Nakajima?, Eriko Suzuki?, Junpei Imoto!, Masahiko Osaka! DUAEA
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Thermodynamic properties of silicon-cesium compounds at high temperature
*Rizky Dwi Septian!, [samu Sato?, Yoshinao Kobayashi'

1) Department of Materials Science and Engineering, Tokyo Institute of Technology, Japan
2) Department of Nuclear Safety Engineering and Cooperative Major in Nuclear Energy, Tokyo City University,
Japan

Thermodynamic properties of SiO; and Cs,O have been investigated to elucidate the formation mechanism of insoluble
radioactive particles. The experimental condition of chemical equilibrium technique has been established to determine
the activities and activity coefficients of SiO, and Cs,O to understand the affinity between these two components.

Keywords: Insoluble cesium particles, cesium silicate, chemical equilibrium technique, thermodynamic properties

1. Introduction

Satou et al.!'l investigated the radioactive particle obtained from a heavily contaminated surface soil which was
found 20 km northwest from FDNPP. They observed that the particle mainly composed of SiO» and other compound
such as radioactive Cs;O. Based on this knowledge, chemical properties of this radioactive particle should be clarified
to elucidate the formation mechanism of how this particle could be formed. Therefore, thermodynamic data such as
activity and activity coefficient are necessary to solve this problem and chemical equilibrium technique will be
performed to derive the activity and activity coefficient of SiO; and Cs;0 in the binary system of Cs,O-SiO».

2. Experimental

Graphite was used as a crucible to hold 2 g of the Cu shots with 2 g of the mixture of reagent grade SiO (99.9%)
and Cs2CO3 (99.9%) powder at a controlled temperature (1623 K) inside an electric resistance furnace. CO-Ar gas
mixture was used to control the partial pressure of oxygen (Py,= 2.87 x 10"'7). Molten sample was held for several
hours until equilibrium is reached. From preliminary experiment, about 48 h of holding time should be enough to
make the system to be equilibrium. Then, the crucible was withdrawn from furnace and cooled down by flushing it
with Ar gas. Copper sample was separated from slag and analyzed by ICP-OES in order to find the Si concentration.
3. Results and Discussion

From the analytical result of Si content in the copper, activity and activity coefficient of SiO, were derived
according to Eq. (1) and Eq. (2) respectively.

Asio, = Xsi* Vs; " Po, " K (1)
Ysio, = ;i% 2

Where Xg; is Si molar fraction, y;, is activity coefficient of Si in liquid copper, K is equilibrium constant, ag;o,and

¥sio,are activity and activity coefficient of SiOarespectively. The experimental results for equilibrating molten copper

with Cs,O-Si0; slag at 1623 K are listed in Table 1, where the value for SiO; saturated composition (95%SiO»-

5%Cs:0), which ag;p, is unity at 1623 K was employed to determine the activity coefficient of Si in liquid Cu (y;,) at
1
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1623 K, in which the y; value is 0.06. P
e
Table 1. Activity and activity coefficient of SiO2 for various 09 ///
composition at 1623 K os | ///
. - h /
Si02-Cs20 g 4
/ mzole‘;, Xsi  Xsio, Gsio, Vsio, ¥ - // ¢
S
S
80-20 0.0415 08 074 0.93 0.6 //
L]
70-30 0.0318 0.7 057 081 N * , .
60-40 00298 06 053 0.89 R

Xsio:
Fig. 1 The activity curve of SiOz in the binary system of
Cs20-SiOzat 1623 K

4. Conclusion

From the experimental results shown in Table.1, we can see the activity coefficients of SiO; in the binary system
of Csx0-Si0; at 1623 K are less than unity, which means the large affinity between Cs,O and SiO, supports preferable
reaction between these two components during formation of insoluble cesium particles.

Reference

1. Y. Satou et al: Anthropocene Vol. 14 pp.71-76 (2016)
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Research on Physicochemical Composition of Spallation Products in Lead-Bismuth Eutectic in ADS
(1) Estimation of Inventories of Spallation Products
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“Fujio Maekawa!, Hiroki Matsuda?, Shin-ichiro Meigo!, Toshinobu Sasa!, Shinya Miyahara?2, Yuji Arita? and Naoya
Odaira2 IJapan Atomic Energy Agency, 2Univ. of Fukui
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Research on Physicochemical Composition of Spallation Products in Lead-Bismuth Eutectic in ADS
(2) Thermodynamic Study of Physicochemical Composition of Spallation Products
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[1] A#45(1) [2] OECD NEA No. 7268, 2015 [3] JAEA-Technology 2017-003, March 2017

*Shinya Miyahara!, Naoya Odaira?, Yuji Arital, Toshinobu Sasa?, Fujio Maekawa?, Masaki Matsuda? and Shinichiro Meigo?

1Univ. of Fukui, 2Japan Atomic Energy Agency
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[3C05] Development of Fuel Debris Canister
*Nodoka Miyamoto', Hideaki Uchiyama?, Toshihiro Matsuoka®, Tomoya lwashima®, Yuuichi
Matsushita', Kazushige Ishida’, Manabu Ueno’ (1. Hitachi-GE Nuclear Energy, Ltd., 2.
International Research Institute for Nuclear Decommissioning, 3. Mitsubishi Heavy Industries,
Ltd., 4. Toshiba Energy Systems &Solutions Corporation)
10:35 AM - 10:50 AM

[3C06] Development of Fuel Debris Canister
*Kazushige Ishida, Hideaki Uchiyama®, Toshihiro Matsuoka®, Tomoya Iwashima®, Nodoka
Miyamoto’, Yuuichi Matsushita', Manabu Ueno' (1. Hitachi-GE Nuclear Energy, Ltd., 2.
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10:50 AM - 11:05 AM

[3C07] Development of Fuel Debris Canister
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[3CO8] Improvement of the Model for Evaluating the Corrosive Environment in a
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Toshiba Energy Systems &Solutions Corporation)
11:20 AM - 11:35 AM

[3C0O9] Improvement of the Model for Evaluating the Corrosive Environment in a
Nuclear Power Plant
*Takahiro Hara', Yusuke Horayama', Osamu Shibasaki', Seiji Yamamoto', Junichi Takagi' (1.
TOSHIBA ENERGY SYSTEMS &SOLUTIONS)
11:35 AM - 11:50 AM
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Development of Fuel Debris Canister
(11) Measurement of Hydrogen Production Amount by Gamma-Radiolysis of Water (2)
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Development of Fuel Debris Canister
(12)Analytical Evaluation of Hydrogen Production Amount by Gamma-Radiolysis of Water (2)
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Development of Fuel Debris Canister
(13) Effect of Alpha-rays on Hydrogen Production using Spent Fuel
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Improvement of the Model for Evaluating the Corrosive Environment in a Nuclear Power Plant

(1) Overview of the Research Project
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Improvement of the Model for Evaluating the Corrosive Environment in a Nuclear Power Plant
(2) Evaluation of Hydrogen Production under the Condition Containing
Sea Water and Fission Products
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Study on formation process of nanoparticles in organics-free platinum aqueous solution
by pulse radiolysis and gamma radiolysis methods
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Estimation of Dependence of OH Scavenging by Halide lons in Seawater Systems on Salt Concentrations
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WBZEEHALMMNILTE 2 —J5, EVEIEEE (0.5 mol/L FREE) DMEAKIT K U CREEE DR IEA d ik T
ISR 2 L b o T, LT —Z _X—ZDHIENEA TE ST, MikLZ DEIER TOEIIRERETH 5,
FZCARIZE T, ERO X IITEKFOXF—KISTHD XA AT ED0H 7V HNVOIEER5iz, Z0
HE R FE AR 2 TR RN E AT LT, IR DORG A =R A, HEREMIED 7 1t 2 B SO TRiE LT,
2. BB

BN, WK, MK, HEoBA AR LT K& DK 2 O -, SRBH T O RIS OETRE (A 4 5hE)
RAFPEICIE, B 5 SOSICERER 5 L2\ iEESRERHE (NaClO,, Ca(ClO,), ) # vz Pl %72, craq 4 iz
X %OH T VA /UARHIZK T OKFEA A2 (HY) OIFETEITT D720, ibEHERE (HCI0,) 3N LT,
2V AR FEER P, BBl AL OBRE Lem) ICEIAL T L2 (An) o—fk 2% (N,O) ©
TTANRT N o T Lo TRAKRA TR L%, #Edss (LINAC, PR ISIR) 226 OEF#/ VA (=80
— 28 MeV, /YL ANE 8ns, #fE <100 Gy/pulse) THE LN D, TN EFRILIZSH)E Xe 77 vy aT )
B TR E FENCAS UC, KRR LTo KRB T (e ) FOSMRTEMFE-CIAAFRE ORI 2 JE L7z,
3. MBR -ER

XA A DOH 7 VAUl (X +OH—X+0H ) (ZHEWT, SR TR FIREZ: &Rk 7 A+ (Xy)
AT D, Z ORI | IS XOERIZREM) L LTiETE T, Z o2k e %7 GRS
HWREOKER @R - BIER) BTl a7 AREX RO RZ K 11 RT, TNEAH L)
PREARBMR L 2o TV T, ZOMEE T2 RUEDHEE Tk Ms)E LTETZENTES, EHL5D0X A4
T, TOMEEIXEEA A HE ORI VINE L 725 T

WBHN, BrA A TIEKEICE LT 50, CIA 4> TidiE < | ”ﬁ¥;MMMd¢@qm_
EAEBERLTCNRND ERbNG, ot coimo Lo —4.0M NaClO, (1.50) |
— GBS T (OH) ThHICHEbLTHBEI KT & | S O Ca(CI0d): (330
DI, EHIREOZACITHE S Mt (MH Oy mPa-s) 0% X | S
EAEBASE OIS LT D Z L 2R LTS B X, 4l b
BB IR BB & OBELORE S XA A offEcie < | Y @ .
DO, HHEN 3 BEOFBROEETES TV (B 8 - X
IKBUIS) LCRIH LT 0%, FEIIC SV TRAIE Tk <5, § ] _-9 %
X B y _--Il=="Y %
[1] KA, STEZLD, ARCRERTOF I~ VD o _--%z-"" =
S L, 2016 4EFKDKE, 3C04 (2016); 2017 AEBRDAES, 2107 (2017). S = 3== 1
[2] R. Nagaishi, “Evolution of water radiolysis studies for measures against § — 5I — 10 — 1|5 N 20 -

post-severe accidents”, RADIOISOTOPES, 66(11), 601-610 (2017). Halide concentration, [X"] (mmol/L)

[3] R. Nagaishi et al., “Consideration of radiolytic behavior in diluted and 1 NAOFUEMIZ & B -OH BIROE 1 KR IGEEE
concentrated systems of seawater”, NPC 2014, #10242 (2014) f. (KEERE 1cm, =R, Bis, 0.1M HCIO4 &)

" Ryuji Nagaishi%, Ryo Kuwano ', Takafumi Kondoh?, Masao Gohdo? and Yoichi Yoshida®
! Japan Atomic Energy Agency (JAEA), > Osaka University
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mRAKPICETIRT Y LRAMT ERAREDT EFRBREFIC L S BE
Effect of crevice geometry on corrosion environment within crevice of
stainless steel in high temperature water
RS FEET, BBy 3CE!, fRiE R
VA AR AT ER SR AE, T E kR At

W KRS KPR BR B2 12 B8 1T D SUS316L A7 > L AHf04 & MINERBEFH (3 HNER L &R
T EMBREF (TEMFy v 7 g BLORITE o) TEALZ “gdBR - BENT 2/E L7,
F—U—F: 8BKIF, ®iEK, SUS316L A7 > LA, + %[, MBIk,

1. #8

DB KRR AR BR B2 ISR SN D IRAFIR R % & o i R s [ A K S B WV T, IR AT v L AT
%%B%ﬁﬁi%éiﬁ“émo IRETIE, TEMERICKET T EMBIRKE T ORI Thn TP, &M
WERBER 112 LTI AR 8032, ABFE Tl S MNOBLEIE & SERLRE L, 3 X BFIRET
TEHETHZLICLY, TEMNERELRATF & OBRIERZ1T -7,

2. EHRE
PUBRTICIL SUS316L A7 LA (L 10000 ~|y-d diagram of SUS316L in 561K, 8ppm DO, pure H,0
AGLVEE SEmATEE(L V) AR L7, T ~@ Interface /Ll —@— Interface 11/I1I (at 100h)
—A— Interface [/l] —&— Interface 1I/1I1 (at 300h)
IX—EOHBA LI E AR o4+ M (BT e Interface /Il - Interface IVII (at 1000h)
d=23mm, IF w=10mm, ¥+ v~ g=5,9, . Region IIT (oxygen depleted area)
16, 25, 40, 60, 80, 100 (A75+ 2 pm) & L, iR :3 o _:i'}‘_,f‘;f:"zj‘)Conducﬁvity
288°C, VATFREFKILE 8 ppm D EHMEAKIZ 100,  E
300, 3L TF 1000 himif L7z, RIERERTIC, ?‘é ol
TEMARROEERE, ELLNMELEE 8
SAbFEE LB L ZOBHE L, & _—l Region II (transition area) |
Bri% |29 = M ORI IR DA HT 2 L
— =T U RIEIC LT L, KA gd ;t%f‘zz??ﬁziiifZ:;FJ

20 40 60 80 100

K
SEEIC W TR LT, Crevice gap, g/ um

3. il B 1SUSB16L 27> L 280 g-d e - BR5ER (i
2.DERFERAZH 1 ICE & iz, T =M f£ 288°C, DO I 8ppm, %#@EﬂU:P)

BiX, WAMRIENANE L, WIREERN LT

KED 2 MR R < 22 DK [T, ~SV 7 BREE L IFIER UM LIE & EEBR L 2 58 I, BLOI 25 1T

~OEBEBEK & 72 2588 1T OFF 3 EiC B STz, BHEIROBERBRIT, R J OV L 7 K O FIE F IR

EOWRBEZ D LR’ yinole, 7ok, FH EMBEE 22 AN RBRIIA NN T,

BE M

(1] tHRSHESE, LErEe, MBHEIREE, 67 (2018) 222-228.

(2] KRepfdz, ERIZAR, sguhde —, %I, £ 48 EEaAT v RY Y L8R, 1983.

(8] FEHEAEE, /MAKES, EBFSrsR, ML BREE, accepted.

*Yasutaka Soma', Fumiyoshi Ueno! and Hiromitsu Inagaki-?

1Japan Atomic Energy Agency. 2Chubu Electric Power Co..
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AURTRZEAEBRESERREICE T ARMERHAM OB R

Corrosion Property of PCV Equivalent Material under Various Gas Conditions Containing lodine Gas
TREPE - NERL, AHEESE. ERFE
H A5 W FEBH SE A

18— R - J1 R R AT (LF) Stk DRSNS g N OFHRER BT 12 35\ T L IF AN wa i 24 b4 0 1k 52 8 SPV355
B OF—2AFF A FRAT L AR SUS304 (2T, Wﬁiwmwavﬁﬁx%aht B Pt S PR B B
BECOERENEEZ TR, REIIIE LY O OFT HH O, H5 8 & S Bl S iz,

F—0—F @B SR, RS, REHL I URET A R

1. #E

BEE T JIREHT (IF) FH T, WHESEEZ A L7 LT BRE N IRRL - 76 T L7z & &
. BMAEIGNIT, BHF, KRR, BEROEDRERDORAN AGETRBINTZZ LD, BNELS
MEIOBENBREIND, LOLERDL, 2RO OFRMAICEE SN IF WA EI O R EIRREIX £ 72
FEMICBIEE S TR, ARBFETIX, IF MRS B & L TR SPV355 KL O A— AT A R A
T v U A SUS304 120V TC, AEHBEHERFICHH SN ERBEOB NI ORI AZER L, avELTNAE
AT IR B B ERER B C OIS BRI 2R~ T,

2. RERAE

IF B AN ZRFE 444 & L C SPV355 L OB AT & LCSUS304 £ 1 HFEHKSMED T AR5 &(%)
A®E LT, R 28 RA A (BFE:234ml) NICERE
L. ERFEXICTHE L7 R 2 HEGRA SE-RETESN
N TOMEGER (1000°C X96h) %#1T-7-, KEEREMEDT I/H;O0 |0.0017| - | 1.4 | Bal

ARGy EER LITRT, 1,/0,/H,0

uﬁ%ﬁ?(ﬁ\ ﬁﬁgﬁﬁmﬁ%%iﬁfkfﬂﬁm\ SEM éﬁm\ Xi%%
Hr RO X BREHT 21T, R ORIE 217> 712,

HAiE I, 0, H,0 N,

0.0017| 2.0 1.4 | Bal

3. ﬁ%&(ﬁ%ﬁ . SEMiiR & _ EDXFr R
IUENRAEE AT IBEE S spv3ss [*

RECHBELEERABR AN O (§

SEM/EDX (2 X 2 W &fs Ra X 1 s

R,
Io/H20 FPHR Tix, msElE i

RN E I DAL — 72 JE AR B SPV3S5

TR S AL, BEE DU < IRk ‘é:

MIBRTER SN TWD Z ENBESH |3

7. £7-. EDX Wiaitorasg.  |[=]¥ T

;13;35;;&8?0 ) ;eﬁo mgfﬁgi%;@ 1 SRER I 0 % SR> SEMV/EDX |7 - 7 7k 1AL R
A4 O R TR ORI U Si-O O H S HER STz,

h@ﬂko PR Tl SPV355 ORISR L 0 RFEIZE L, ek & [EE L, SUS304 1%
Io/H20 FRPHR &[RRI RRER A 22 10 SR DA — &Wﬁim%ﬂﬁﬁéﬂfwé ERBBRENT, T,
EDX 73#r 24T - 72 fEF. SPV355 Tl Fe-O O &L Y C OFT 23R & 4v, SUS304 TlEZifilZ Cr-O
DI O FK T DKLU Si-O OFF S HER S iz,

PbXv, auvBEH A28 ARBEBRREICBV T, MR CTH&%E I/ SPV355 £HIZ Fe-O DAL
O C OFFHRHERSNTZN, O DNEATHZLEICEIVERERIIWMRL TWEZ NS oTz, — .
SUS304 21 Cr-O 25 72 2 R 0Nl S 4, SPV355 L IXBRFRENEeD Z ERB I,

"Hiroko Nakano, Tomoaki Takeuchi, Noriaki Hirota and Kunihiko Tsuchiya

Japan Atomic Energy Agency
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BHIEALZBEELE MA-Zr KREVZRW-RERNEICET SRR
(DMA-Zr KFRIEH DR EHE
Development of MA-Zr hydride for early realization of transmutation of nuclear wastes
(1) Experimental plan of MA-Zr hydride fabrication
INIRMEE] Y, IR BE®, REVER] S, B RS
YHAEKRT, 2 BAREERBIBR TS, RO

XAT=T I F A F (MA-Zr) KFEDZ =7 > N O TR O R 528l 2 H 7 L2 & i
DTN D, A EFRICHE 2 O 7o BT B 0 NS R PR A O 1 R 27522 LT 1 v 7 OESLRF R
WHIEFT(RIAR)IZF W T Am-Zr KFE(EW 2 — 7 > b OFERGRBRZ BAG LTz, 5B & LT, Am B0
b ERELFIRIGIEIC LY Am &R E 1572,

X—T—F:~ATFT =TI F /AP, BEWH, TAV UL Pra=yhn

1. #8
TR 5 O PR BEFE) o0 iR AL 4y 0 BRI IRAC [0 1 TR AT AN HE 8D H T D Bl 4 D RZ S BT O
MA-Zr KFE 2 — 7 > b amdili 7 7 >y SIS RLE S 2 Bffrid, RSB EmWIE Y T <

%< OBEFHMZFIATE 2 2 L2 n, RIFEBA HIE L C, KFEW & —7 » MIFE, REMEBINRBAYE,
VAT LFHEiAZED TV D, MA-Zr KFEZ —5 > FBFETIE. MA O, FRIZAKEDOE W Am (&
HL. Am-Zr A4 CNIKFEL O ERERBRUEf 2 0 5 & & bio, FEE B Loa BEoH &2 AW T
REIZ BT 2 SRR BASE . FRE - M OHIR AT o TV D,
2. BHEHE

MA-Zr KFEH) % — 7 > FBRFE Tld MA-Zr K FEALVEREL AT ORENT 36 K OWRFIERTEAM 4 | 22 MR BA 58
TIVLE TR ORI 351 D MA-Zr KB b O KT 2B N 4 . & A 7 A5 ClIEakaHr
JENT K DA HRALER ST 1B D RESTE & AN E DRI, W ONTEEIRE S AT MM L5 A OB E1T 5.
3. Am B LY DB TR

Am & W3 BRIT e o7 RIAR WFERT CHEME L 72, AmO, & £
A U CAF T2 ELAE Bmm O RAMA % | GORHR L A & b £ B #YC 1000°C
TREE[ED, BE#R, WONTKDIRE &2+ k< Az Ar e —7
Ry 7 ZP2ET 5 Li W X5 EiREeE s Mgt L7,
650°C® LiCl/Li,O R I Am BBk~ v R &R L, LilZ X
% AmO, DT A D 5 L[ARFIZ, BTl K VAT D L0 #ER
SR LD LNCETT LCL WRlE T O LiREOIK T 21 L, KOS
TRk ST 1R Am A B 2157,

INRHTy b
EER
¥ ORBFIERIEIL. SCHBFREIR TV AT AR EE TR ERLEZ L 1 Am FAL %80 LT

7= MA-Zr K& & I T A28 AL B B 5 2 BIFZE BRI | DR O — & & T, 7~ Am & )&

BEXE
[1] T. Usami et al., J. Nucl. Mater., 300 (2002) 15-26.

Kenji Konashi?, "Mutsumi Hirai?, Hiroaki Muta® and Ken Kurosaki®

Tohoku Univ., 2NFD, *Osaka Univ..
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BHEALZBELE MA-Zr KRIEMZER W -REIRNEICEY S HEMRE
2) P4 3—&UHRy FTLRZERAN=LnZ)RL v ~DOEEH
Development of MA-Zr hydride for early realization of transmutation of nuclear wastes

(2) Preparation of (Ln, Zr) mixed powder with the attritor and hot press
CRINEY, KESCREY, IR BET, VMR, ARETEE S, RS
VHAKRBIBA S, 2 ALK, P RBROR

AT =T I7F 4 K (MA) OEEBIZH WS MA-Zr KBl Z —4~ > NGO D D& E~2L > ME
BURATBIF DO —ER L LT, Nd<C Am LV EIRICB T 2RKENEOSMEZHWTT 94 X4 —KOPF v k
FL ALY Sm-Zr &Ly FERIELREI L-, ZHICE Y. Am-Zr &8 O/ERLC /ol L 2157~

F—TV—F AT =TI7F /A K, BEH HHHE Yrva=vh xAVL U T

1. #8

R MEBEEY O ME ALy BRI A BN E Lo, MA-Zr KE(LWE —7 v N ORZEBEE %
[ZFBWT, KBS —7 Y MERDT= O DEJE L v MEREANBE ZED T\ D, ZnE T, 7k
FGAHZ—RKOKRy L 2% Nd-Zr &Ly FOERGEICHOWTHE LM, A2EIE, Am-zr
SIEL y MERIO Bl L 21525 72912, Nd NS Am IR TEIRICB T 2 RKENE L Sm &2 v T
kD7 Bt ALY Sm-Zr &L > hOERL A T 7=
2. EBRAE

Zr ByRIC 10at% Sm KR AR L7-3KEHY 359 &2 1 AHHERE & BICT b T A X —IdER L, BEHY
ERBEICIRA MR 21572, IRGHRIZOWT, 760MPa £ TO® 7 L A, 850°C, 1 ] DBERE, 750°C—
130MPa D 7R v b7 L AEATV, HEE, B X OVSEM/EDS (2 X % JeB /04 2 IE L7z, [AERIC LT 7= Nd-Zr
REBMRIZONT, XBEHTE21T- 72,

100 O
3. R 59MPa
TR TA I K DR E T A DAL L Br 132MPa 4 o
THONERES L FOBELERDD Nd-Zr Off 7 0 | 59MPa O
REEBIH LIRS, A7 VAR CREA% Soes | OMPa
BERUTER CE b ot, —H, Ay hTLAT 8 g |
1% 94%TD O&ESL v MLz, ZEKED RN . [1764MPa 0ZrNd, RyFIL R
SM IOV THEBEERE Ly FBGELNIZZ EMb, 1 509MPa AZr-SmIT‘;:WX
70 F A Zr-Sm, BEfE
= =a1%as 7r A =N 4B 2 S
RO Am-Zr GJREOIFRIZ LS L 21572, FER T, 3820Pa | ozesm ARTLR
Nd-Zr A B RO X REHTIC & 5 B Lol bR T, e
0 200 400 600 800 1000
¥ ORBIRIERIT. B AA I )2 AT AFZER s B2 TR 8 RO
RE(C)
FERMEE B LT MA-Zr RS & I T AL I 2 B 1 BT VA, BERS. Ay T LR
BUFEBATE] OB — % G, TROLNT- Ly DR
SE

[1] Rk, Kaascist, SEHRE, ARSI, BiRdE, NEREE, BARTF 7572 2018 R OFES, 2D09

“Atsushi Ouchi®, Fumiki Mizusako®, Mutsumi Hirai’, Kenji Konashi?, Hiroaki Muta® and Ken Kurosaki®

1 NFD, 2 Tohoku Univ., 3Osaka Univ..
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BRAERILZBELE MA-Zr KRV ZRAWEZERNEICEY SRR
(3) BRETOKRZEHRHBIZRIFIBRSHIOEE
Development of MA-Zr hydride for early realization of transmutation of nuclear wastes
(3) Effect of oxygen partial pressure on hydrogen release
UNEE GEE], OB MER T, SER REZ, R VER S, R S
'HAL K, ANFD, KPR

MA-Zr KFC ORI T 5 Zr KB % ST, @i COKFRHHE X BRFEFITE A /XT A —2 & LT
HIE Uz, UM BT atc K 2 KB O EHGAE (SN 2 T, R et X 2 M#EaE % 30 L7,
WEFR Sy ED BT DI I COKFEHHHE RN 325 2 & B3 ho Tz,
F—7— R AR, ~AF—T0F AR, KFE W, KFEHkH
1. #8

Zr IKFEALWIZ, EHEES R O HIRE T KESENMELS 72D X O IKFE-BHEZHRE L TWD
(H/Zr=1.6), FHCRRETIX, MM TIESH 2 MRENEL RIHANEESND 2, EiRTOKRFEKH
HEEPFRDZLITEETH D, KRFEMHBRGIIL, Zr KFEEDOREIRIEN K7 B A BT T Z & MW H
SNTWD, KRBT, Zr KFEWFEiE OBEFE S ENKEHIC RIETEE LTI,
2. EER

V=LY BRI E & D TERL U 72 Zr KB 2 AR ANT, BBEEEATE At AT
B— T LTz, Mt Sk FE T EE &5 8% WV CHllE L7z,
3. fER

X 1 ZRRE DR B R IEE & K SE MR RS R OB & 7~ T,

15 y . i 1000
FEHI=IED S 900°C £ TMEL S 30 /R FF S 7z
RIS Tz, DUEME &5 fras TR S v i 800
KFBIEFK L FOFWRTERIND, KEQRE—7F, )
w10
70— ADEEF S EE TX10%atm TERBREAT> 7245 ﬁ 600 g
o m
BTHY, NSIpE— 7 [IEEFEEEL 4X10%m ¢fT  E e
STHETHS, 2X10%am CTRfikFBmMan 4000
VIRV EE[ il tm
- =
4. ¥R 200
FESE S EDS B3 5 10 TKE B E AN 4 (05
DI LRSI ol T CRLRERE AL, 0 . 0
) R o 0 50 100 150 200
AL BRZE DFREE D —> T b o 12 iR T O PERIE 2 3RS (min.)
AHEIC R D X1 Zr KFLH D DKFE R

MARBFIEFER L, SRR P E T 13 AT L SEBA s F2E [ R E b a B e L7z MA-Zr KRFE a7 28 s
B9 HH9ERASE ) DR O — &5 Lo,

BE Xk

[1] K. Konashi, K. Ikeda, K. Itoh, M. Hirai, T. Koyama, K. Kurosaki, “Enhancing MA Transmutation by Irradiation of (MA,

Zr)Hx in FBR Blanket Region”, Proc. Global 2015, Sept. 20-24, 2015, Paris (France), Paper 5383.

“Kenji Konashi!, Tadao Yato!, Mutsumi Hirai?, Hiroaki Muta® and Ken Kurosaki®

ITohoku Univ., 2NFD, *Osaka Univ..
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BHEAIEZEE LR MA-Zr KRIEVMZRAW-ZETRNEICEYT HBTMASH
(4) Nd-Zr KRV O SR ETL AR E
Development of MA-Zr hydride for early realization of transmutation of nuclear wastes
(4) Thermal diffusivity measurement of Nd-Zr hydride at high temperature
Rl ZSEE D, R WY KA IATE Y, R G, SR BE? NE fEEE] 3
VRBRORE:, 2 HAKZIREIB R AU AL, 3L R

Am-Zr KFEA 2 — 7 MR OBER B Nd-Zr KB b B 2 (ERL L . BMERCRIIE 21T 72, FEBR
TIIAKRFBRHZEZ S PTICEHECTOBRIEBRERTETH LN TE -,
XF—I—F:RA4F+—TFOF/4F, &L, KFzY 2%

1. ¥8

Am EEHAELIZ VB D Am-Zr KFELW X — 47~ S EPEO BRI OE R & . BRIV G
A7z, B R Nd-Zr KB % ERL L . SEM/EDS #1232 T Am-Zr /KFE{bW) & F81L9 2 2 F8 55 Bl O HGmAR
WA OO EAEEOZESITHRE LM, AL —Y—7 5 v 2 B0 CEdEE (1073 K) 128155
BRI EZIT-T-D T, FOfEE2RET S,

2. REBAE

T — 7 TRARSEE I TERL U7z N Znx i 2 m B 2e O — UL 3@ I COKFE L LTz, BAKERIL Zr 8
D3 HIZr = 1.6, NdAH2S HINd = 2.0 & 725 K D I L7z, Nd-Zr KF(bikBt o2 s L —F—7 7
v 3 I THRIE U BB T 1%0,+Ar OIREH A7 1 —4FE F TV BREHZ & Fh 5 K E N ik (1073
K) I T SN2 028 Uiz, HIE S OKEBRHOAEIEE S EHER TOE=F —IC L > THERL
7o BONI-BYLHER LREEREEER (DSC) ZHWTHE LN EELE, REEE 2 H W TRRiE R
ZEH LT,

3. FER

KR CIIAKBHRHEAZEZ STICHIBTOBYERRZRET D 2 LN TE 72, BYEHEROIREKRGFEEZX
1 MR EME AKX 2 12079, X2 O X 912 Nd-Zr AKELW O BIEBCERIZAEEIC T Nd 8 RIEEM 2R
L. BIERZb 2T 20 H 5 2 & 2R Lz, MiRIREBOEL+T 5 Am-Zr kFE bR U %2 & 5
LEZLND,

45

T T T T T T T T

|
[ ]

— — 300K ..
£ 40}, e x=0.05, hydride 4 £ 40H e 673K L 1
< A x=0.10, hydride < A 1073K ’
£ 31 4 x=0.15, hydride T £ - - 300K linear approximation .
é 30 N x=0.20, hydride é 30l " 673K linear approximation | i
q i v x=0.30, hydride ) D_ - - 1073K linear approximatif)n -
2 25¢ & 4 Nd hydride i 2 - ‘
= v a 0 Zr hydride (H/Zr=1.60) =
g4 20+ N E 8 20 E
= v A =
% 15 ] v v N 7 E - -
: v ° [ amnmn " -

E 10 gs, v NN E E 10 %~ E
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BHEAILZBE L MA-Zr KRIEVZRW-ZRERLE(CET SHARMAR
(5) REIARICK HRILEEBAIEICEAT HBFK (1)
Development of MA-Zr hydride for early realization of transmutation of nuclear wastes
(5) Research on availability and realizability for transmutation core with MA-Zr hydride (1)
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Development of MA-Zr hydride for early realization of transmutation of nuclear wastes
(6) Examination of cooling capability during handling of MA-Zr hydride target assembly
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Development of MA-Zr hydride for early realization of transmutation of nuclear wastes

(7)Material balance (MB) evaluation in case of continuing the LWRs operation
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Measurement of ruthenium activity in ruthenium-palladium-rhodium alloys

*Jiazhan Liu!, Naoya Miyahara', Shuhei Miwa', Masahide Takano' and Masahiko Osaka'
!Japan Atomic Energy Agency (JAEA)

Abstract: For improvement of the existing ruthenium (Ru) release model from fuel under a severe accident, Ru activity
(ary) of Ru-palladium (Pd)-thodium (Rh) alloys was experimentally determined by a new method using
thermogravimetric analysis (TGA).

Keywords: Ru-Pd-Rh, Thermogravimetric analysis, Oxidative vaporization, Ruthenium activity

1. Introduction

Due to the potentially high radiological impact of Ru under a severe accident, several simulation models for its release
from a nuclear fuel have been proposed during the past decade [1]. However, all these models neglect the effect of
molybdenum (Mo)-Ru-Pd-Rh-technetium (Tc) alloys on Ru release, namely taking the ary in alloys as unity. On the other
hand, the ar. of Ru-containing alloys cannot be evaluated by the traditional methods, such as Knudsen cell mass
spectrometry, due to the difficulty to measure vapor pressures of gaseous Ru oxides (RuOy). Therefore, the objective of
present study is to develop a new method for determining ar, in Mo-Ru-Pd-Rh alloys using TGA. Since the oxidative
vaporization of Ru mainly occurs after the total oxidation of Mo in alloys [2], aru in Ru-Pd-Rh was investigated in the
present study. The evaluation result of ar, was validated by comparing the thermodynamic calculation result.

2. [Experimental procedure

The Ru-Pd-Rh alloy powders with the mole fraction ratio of
0.726/0.160/0.114 were prepared by powder a metallurgy method
as a typical elemental ratio of Ru, Pd and Rh in alloys formed in an
irradiated LWR fuel [3]. The Ru and alloy powder specimens were
subjected to the TGA. During the temperature rising process, Ar-
5% H, was introduced to avoid the oxidation of specimens. After
reaching the equilibrium condition with no change in weight at
predetermined temperatures, the atmosphere was changed to Ar- e 1623K
1.0% O or Ar-3.0% O or Ar-4.5% O,. The predetermined + 1573K
temperatures were from 1483 to 1673 K to simulate the initial 0 . . . . .
temperatures of fuel under accidents. 0 0.0004 0.0008 0.0012

Pryoy (atm)

—_
S
T

o
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N
~
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A 1673 K

Vaporization rate (10~ mol/h)

3. Determination of the Ru activities in the alloys

It is well known that under the same temperature and oxygen
partial pressure, the agr, of alloys is proportional to the equilibrium
vapor pressures of various RuO, gases (Pruox). Figure 1 shows the
correlation between the vaporizing rate of solid Ru and Pruox [4]
over powders. This result shows that there is a linear relationship
between them. On the other hand, the phase diagram of Ru-Pd-Rh ’ - -
system [5] shows that the composition of alloy powders during TGA |
changed along the tie line emanated from vertex of Ru in the (o + €)
coexistence phase in this temperature condition. This indicates the
ary of alloy powders should be constant during vaporization of Ru
in this phase. Therefore, as a new method, the aru of alloys were
calculated by using the ratio of vaporization rate of alloy powders to 0.6
that of Ru powders under same experimental condition.

Figure 2 compares the calculated ar, for the Ru-Pd-Rh system 0.5 _
(Pd/Rh = 1.4, molar ratio) in (o + &) phase with thermodynamic 38 6 6.2 64 6.6 6.8
calculation results [5]. The measured ar, slightly increases with an UT X10* (K™
increase in temperature and is just a little smaller than the values
obtained by thermodynamic calculation. This result indicates that the
new methods for Ru activity in this condition is valid.

Fig. 1. Relationship between vaporizing rate of Ru
powders and Pruox at different temperatures.

08

ARy

0.7 F

L 4 Calculated value
e Experimental value

Fig. 2. Dependence of aru on temperature for the Ru-Pd-
Rh system (Pd/Rh = 1.4, molar ratio) in (o + €) phase.

4. Conclusions
A simple method has been developed to experimentally determine the ar, in the Ru-Pd-Rh system, which has been

confirmed to slightly increase with increasing temperature from 1483 to 1673 K as expected by the thermodynamic
calculation.

Reference
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Distribution measurement at microlevel of Cs chemisorbed compounds
onto stainless steel under LWR severe accident
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Local structure analysis of Cs and | dissolved in molten alkali halide salts by molecular dynamics
calculations
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Comparative study of Cs silicates properties between DFT calculation and experimental data
*Faoulat Miradji*, Eriko Suzuki®, Shunichiro Nishioka’, Chikashi Suzuki*, Kunihisa Nakajima*?,
Yuiji Ohishi®, Hiroaki Muta®, Ken Kurosaki®, Thi Mai Dung Do* and Masahiko Osaka™
LJapan Atomic Energy Agency, %International Research Institute for Nuclear Decommissioning,
30saka University, “Nagaoka University of Technology

Abstract

For the construction of the Cs chemisorption model on the stainless steel surfaces under LWR severe accident, the
structural and thermodynamic properties of potentially formed Cs chemisorbed species were estimated theoretically and compared
with experimental data in order to reduce the uncertainties in Cs-(Fe)-Si-O thermodynamic database. The DFT predicted values
allowed to reduce drastically the uncertainties on Cs,Si,Os substance and agreed in overall for other ones.
Keywords: Cesium, silicates, chemisorption, DFT, thermodynamic, LWR

1. Introduction

Estimation of cesium distribution in the reactor pressure vessels of the Fukushima Dai-ichi Nuclear Power Station by the
present severe accident analysis codes causes large uncertainties. A major source of the uncertainties originates from the implemented
models. A mass transfer type model [1] is being developed for the reduction of uncertainties. This model treats the chemical features of
the Cs chemisorption process, which requires accurate thermodynamic data for the Cs chemisorbed compounds. For this purpose, we
compared thermodynamic properties of major formed/predicted Cs silicates, Cs-(Fe)-Si-O, obtained from DFT calculations with ones
from experimental data to mutually estimate the accuracy of both methodologies.

2. Methodology

Density Functional Theory (DFT) was applied to obtain the structural and energetic properties of the target species coupled
with statistical physics to predict the thermodynamic properties [2]. The experimental data were derived from low-temperature
heat-capacity measurements by using PPMS device [3].

3. Results and discussion

Table 1 shows comparison of thermodynamic properties between the DFT predicted values, experimental measurements
and literature references. The mean absolute error for heat capacities (C,) is 0.74-3.9% between literature and DFT, while 18.7%
between literature and experiments. As for entropies (S), it is about 3.9-8.7% between literature and DFT, while 15.7% between
literature and experiments.

Table 1 Comparison of the values of Heat capacity, Cp(T), Entropy, S(T), and Enthalpy increment, H(T)-H(0)

. C525i205 Csti409 CSFESiO4
Properties ) .
DFT Bp[3] Lit[4] DFT Bp[3] Lit[5] DFT Bp[3]
Cp(298K) [Imoal. K] 163 231 165 238-253* 249 239 133 144
S(298K) [Imol.K] 241 308 230 303-277* 21 313 177 188
H (298K) -H(0) (kJ/imol) R 43 - 43 46 - 24 26

* Two crystal structures were found stable
It appears that experimental evaluation of Cs,Si,Os would require further certification considering the large discrepancies from others.
Agreat accordance is found for the thermodynamic assessment of Cs,Si,Og and CsFeSiO, substances from all sources.

Acknowledgement
The content of this material partially includes output of the METI subsidy for Project of Decommissioning and
Contaminated Water Management (upgrading level of grasping state inside reactor).

References
[1] S. Nishioka et al, AESJ Fall meeting, 2P09, 2017. [2] F. Miradji et al, AESJ Spring meeting, 2M14, 2018. [3] E. Suzuki et al, AESJ
Spring meeting, 2D18, 2018. [4] Spencer, NPL report, 1973. [5] R. Ball et al., J.Nucl. Mater. 201 (1993) 81.
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Chemical interaction between Sr compounds and Zircaloy
* Afiga Mohamad®?, Kunihisa Nakajima?, Shunichiro Nishioka?, Shuhei Miwa!, Masahiko Osaka*
1 JAEA 2Osaka University

Abstract

In the accident of Fukushima Daiichi nuclear power station, release of Sr from fuel would be enhanced by
formation of volatile SrCl, and thus chemical reaction of Sr onto reactor structural material such as Zircaloy (Zry)
would occur. Chemical interaction between Sr related compounds and Zry were therefore investigated to elucidate
such a chemical behavior. As a result, SrCl, vapor does not directly react with Zry.

Keywords: Chemisorption, Strontium, Zircaloy

1. Introduction

Strontium (Sr) source term is one of the most important issues for the decommissioning and dismantling of
Fukushima Dai-ichi Nuclear Power Station (1F-NPS) in views of its abundance and lasting radioactivity. The
accident of 1F-NPS shows the possibility of Sr release from the fuel, although Sr is categorized to non-volatile fission
product under steam atmosphere [1]. One of the possible reason is the changes in volatility of Sr compounds in fuel
pellet to a high volatility by specific conditions in 1F-NPS: reduction of Sr oxide to Sr metal in steam-starvation
atmosphere [2], and/or the formation of SrCl, by a reaction with sea water [3]. However, if these Sr vapor species
released from fuel pellets react with Zircaloy (Zry) cladding to form stable compound such as strontium zirconate, the
Sr release behavior into Reactor Pressure Vessel (RPV) should be altered. In this study, we therefore carried out two
kinds of basic interaction tests between Sr compounds (SrO, SrCl; and Sr(OH).) and Zry.

2. Experimental

The materials used for Sr compounds/vapor species were powders of SrCl, (99.5%), SrO (98%) and
Sr(OH)2 (99%). For the vapor-solid reaction test, SrCl, vapor was reacted with the Zr-liner Zry-2 tube at 1273 K for
2h under Ha/H,O/Ar atmosphere. On the other hand, solid phase reaction tests were carried out using SrO and
Sr(OH), with the Zry-2 tube. Thermogravimetric (TG) and differential thermal analysis (DTA) analysis was carried
out at 1373 K under Ar/4.5%0, and Ar/4.5%0,/H,0 for the solid phase reaction test. The reacted Sr compounds onto
Zry were characterized by using XRD and SEM/EDX to identify the chemical form.

3. Results and discussion

SEM/EDX analysis for the surface of Zry
specimen of the vapor-solid test was shown in the Figure
1. The mapping analysis shows Sr and CI rich region
onto the matrix phase. This result indicates that SrCl,
vapor did not react directly with Zry at this temperature.
On the other hand, according to the thermodynamic
calculation, SrO/Sr(OH); solid will react with Zry. These
solid reaction results will be discussed in the
presentation.

References

[1] Miwa et al., Energy Procedia, 71 (2015) 168-181.

[2] Miwa et al., Nuclear Engineering and Design, 326 (2018)
143-149

[3] Kurata et al., H AT /)i CEE, 12 (2013) o
286-294. —
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Figuwe 1 SEMEDE analysis of 31012 deposited onto
Zry swface specimen.
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[3FO01-04] Standard Related to Decommissioning Plan
Chair:Haga Kazuko(Taiheiyo Consultant)

Fri. Sep 7, 2018 9:30 AM - 10:35 AM Room F (A36 -A Building)

[3F01] Developing safety standard for decommissioning
*Ken-ichi Tanaka', Seiichi KUdo?, Takehiro lwata®, Muneyuki Nakada®* (1. The Institute of
Applied Energy, 2. MHI Nuclear Systems And Solution Engineering Co.,Ltd, 3. The Japan Atomic
Power Company, 4. Hitachi-GE nuclear energy,Ltd.)
9:30 AM - 9:45 AM

[3F02] Developing safety standard for decommissioning
*Seiichi Kudo Kudo', Takehiro Iwata?, Muneyuki Nakada®, Ken-ichi Tanaka® (1. MHI Nuclear
Systems And Solution Engineering Co.,Ltd, 2. The Japan Atomic Power Company, 3. Hitachi-GE
nuclear energy,Ltd., 4. The Institute of Applied Energy)
9:45 AM - 10:00 AM

[3F03] Developing safety standard for decommissioning
*Takehiro lwata', Muneyuki Nakada?, Ken-ichi Tanaka®, Seiichi Kudo® (1. The Japan Atomic
Power Company, 2. Hitachi-GE nuclear energy,Ltd., 3. The Institute of Applied Energy, 4. MHI
Nuclear Systems And Solution Engineering Co.,Ltd)
10:00 AM - 10:15 AM

[3F04] Developing safety standard for decommissioning
Ken-ichi Tanaka?, Seiichi Kudo®, Takehiro lwata®, *Muneyuki Nakada® (1. Hitachi-GE nuclear
energy,Ltd., 2. The Institute of Applied Energy, 3. MHI Nuclear Systems And Solution
Engineering Co.,Ltd, 4. The Japan Atomic Power Company)
10:15 AM - 10:30 AM
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Developing safety standard for decommissioning

(1) Implementation of basic safety measures on planning and practice of decommissioning
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'TAE, * MHI NSeng, °JAPC, ' H3Z GE
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W& U CHITT DEEZ D TWD, Zo—i# (KREERZEZD 4 FO U — %K) Tk, BEIEHEED
FHE B CEM T 2 R L O Z 2RI OWTHET D 2B ORFHIRIIZ DWW TEET B,
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U —XFERTIE, ZOwMAITR D HESRTFEORFHRIUZOWT, Fi 3HFEDRETHEITT 5,

BEXH
[1]1TAEA, Decommissioning of Facilities, IAEA GSR.Part.6 (2016)
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'TAE, MHI NSengJAPC, *HITACHI GE.

2018%F AKXREFHES - 3F01 -



3F02

2018FEMDKRE

BIHEROTEERICHRIFBESDERK
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Developing safety standard for decommissioning
(2) Study on potential exposure during decommissioning activities
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727% Co60 A4V LT, ZOBMITIT ARD S DIZHATRBE L SHWRLFIRTH D Z &b, BN RS
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BEH

[1] NEA “Decision and Recommendation of the Steering Committee Concerning the Application of the Paris Convention to Nuclear Installations in the Process of Being Decommissioned”

BTN BRI R LB TR Th

1. 2018 4E 5 A H[EHE S

[2] BEIS “Nuclear Decommissioning Consultation on the Regulation of Nuclear Sites in the Final Stages of Decommissioning and Clean-UP”

[3] B wr “PEIEHEE THERE ML~ K7 >~ 2”  [4] IAEA “Dangerous quantities of radioactive material”
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Developing safety standard for decommissioning
(3) Study on criteria referred to in safety assessment for decommissioning
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Developing safety standard for decommissioning
(4) Study on applying Graded-Approach to safety measures on decommissioning activities
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[2] Foden R.W. Level 1 PSA Fault Sequence Assessment for Decommissioning Nuclear Power Stations NNC Report C5609/TR/002, Issue 02, June 1998
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[3FO5-09] Dismantling and Decontamination Technology 2
Chair:Eisuke John Minehara(LDD)
Fri. Sep 7, 2018 10:35 AM - 12:00 PM Room F (A36 -A Building)

[3FO5] Evaluation of the Cutting and Dust Generation of Simulant Material of
Reactor Pressure Vessel by 30 kW Fiber LASER
*Haruhiko Kadowaki’, Ryoya Ishigami', Goro Soejima?, Hiroki lwai?, Yasuyuki Nakamura?® (1.
WERC, 2. JAEA)
10:35 AM - 10:50 AM

[3F06] Evaluation of leaching behavior of Cs from contaminated concrete.
*Haga Kazuko', Tsuneki Ichikawa®, Kazuo Yamada® (1. Tiheiyo Consultant Co., Ltd., 2.
Hokkaido univ., 3. National Industrial For Environmental Studies)
10:50 AM - 11:05 AM

[3FO7] A decontamination characteristic of the metal surface with Uranium
hexafluoride
*Takuya Nakayama', Mitsuo Nomura', Yutaka Mita', Noritake Sugitsue', Hitoshi Yonekawa?,
Misako Bunbai®, Yumi Yaita®, Eiichi Murata®, Katsumi Hosaka® (1. JAEA, 2. JNFL, 3. Toshiba
Energy Systems &Solutions Corporation)
11:05 AM -11:20 AM

[3F08] A decontamination characteristic of the metal surface with Uranium
hexafluoride
*Mita Yutaka', Mitsuo Nomura', Takuya Nakayama', Noritake Sugitsue', Hitosh Yonekawa?,
Misako Bunbai®, Yumi Yaita®, Eiichi Murata®, Katsumi Hosaka® (1. JAEA, 2. JNFL, 3. Toshiba
Energy Systems &Solutions Corporation)
11:20 AM - 11:35 AM

[3F09] A decontamination characteristic of the metal surface with Uranium
hexafluoride
Takuya Nakayama', Mitsuo Nomura', Yutaka Mita’, Noritake Sugitsue’, Hitoshi Yonekawa?,
Misako Bunbai?, *Yumi Yaita®, Eiichi Murata®, Katsumi Hosaka® (1. Japan Atomic Energy
Agency, 2. Japan Nuclear Fuel Limited, 3. Toshiba Energy Systems &Solutions Corporation)
11:35 AM - 11:50 AM
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Evaluation of the Cutting and Dust Generation of Simulant Material
of Reactor Pressure Vessel by 30 kW Fiber LASER
M A= A Bk, BlE SRR A R A friz 2
LIPS R A, 2 - TR
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Evaluation of leaching behavior of Cs from contaminated concrete
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A decontamination characteristic of the metal surface with Uranium hexafluoride
(1) Basic test used simulation sample
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A decontamination characteristic of the metal surface with Uranium hexafluoride

(2) Basic test used actual sample
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A decontamination characteristic of the metal surface with Uranium hexafluoride
(3) Evaluation of rational for decontamination technique
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Development of Practical Realization for Laser-Gouging
Decontamination Method
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Simplified Designs and their Consignment Production of the Fully-automated Laser

Decontamination Device
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Simulated decontamination on non-RI field using motion capture technique
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PRIRTREREE T COHEARME AT RE & T o H /- A FIEABIR LT,

F—0—F: L—¥—RKRE RFFELEE KEEFMH

1. #E
Ry b L— P —ERYeEE e & FRIEHE O 2 00E LT SN A EEEIL. R R T
TOMEEMERERTMARBR A LI L 72 D08, HUOHRREREE F COMEEREN RV OIE, R ERE T

~OBABRNETH D &V ) “HERIZH-> TR Y . FARICBIT 5 RERMEEEL 72> TV D,
T—va Iy IF v EAgME AV, EE A (VR) (B L T VR 22N TYEEMERERTAR 9~ 2 Hdfrid 3T
WCHWS RTINS 25, BIRO VR EiT T, SO TR VRILDPMTA D LITFEWERVIRILTH 5,
ZIZT, MERLIIRERDIFETE—Va Xy 7V FrHiii2iENT 2 2 & T FFRHRIBRERETICE
DTS U B R BT A AR U SRR IR S TR ROMIR B 2R Il v e & 42 FIL 2 BA% L7z,

2. ARAM

AEFFED BRE, Fox OB L TV DRI SHEHA R v b L—F—Frij
EE (.1 ) PEBROBREIEEEAIT O NS, EEARITS U TE TS
Bex 2Bt A FEE RO CEREMET 2 FBEHBD 2 Lith D,

3. B

AFETHRFRE =V 3 o %o 7 F v il RO B 5 M0 e
TOWEMBEFRIGFEE LTHA Lz, s, KitEY 7 kv =T Ei&g@%;@%wﬂ¥
(CHSH S 7 BB RE A A A bR B 2 2 T, M2 IR L LD I, YT ]
6mIUGOE—a v Fy 7Ty = T NICHERRBE L 7o 22 M ‘ﬁﬁ

el (Field 1 ~3 ) W THAE L2 HEEROBMBIN T — 2 0D EENERE

S RS STNEE T R T
6m Field3
4. ¥ER
F—va sy TIFAHINERFFEY 7 Y =T 2IEHT DATFIE ”
LY . SRR B R R BB A BT 5 2 e R 2 —
ITE BT, FAEEOWECF OB THE & 72 -7, = e

K.2. E—var¥x7Fyr=U TAHIC
PE SN A E . BRYEEE O F

*Ryuichiro Yamagishi!, Naotoshi Kuwamuro?

The Wakasa Wan Energy Research Center
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[3G01-04] Radioactive Liquid Waste Treatment 1

Chair:Kazuyuki Takase(Nagaoka Univ. of Tech.)
Fri. Sep 7, 2018 9:45 AM - 10:50 AM Room G (A37 -A Building)

[3G01] STRAD project for treatment of radioactive liquid waste
*Sou Watanabe', Yoichi Arai', Haruka Aihara’, Hiromichi Ogi', Atsuhiro Shibata®, Kazunori
Nomura' (1. Japan Atomic Energy Agency)
9:45 AM - 10:00 AM

[3G02] Ammonium separation and decomposition for radioactive liquid waste
treatment
*Haruka Aihara’, Sou Watanabe', Kazunori Nomura', Yuichi Kamiya®? (1. Japan Atomic Energy
Agency, 2. Hokkaido University)
10:00 AM - 10:15 AM

[3G03] Ammonium separation and decomposition for radioactive liquid waste
treatment
*Noriko Asanuma’, Riku Miyano', Tomu Shimizu', Haruka Aihara?, Sou Watanabe?, Kazunori
Nomura? (1. Tokai University, 2. Japan Atomic Energy Agency)
10:15 AM - 10:30 AM

[3G04] Ammonium separation and decomposition for radioactive liquid waste
treatment
*Haruaki Matsuura', Ami Kobayashi’, Masahide Miyoshi’, Haruka Aihara?, Sou Watanabe?,
Kazunori Nomura® (1. Tokyo City University, 2. JAEA)
10:30 AM - 10:45 AM

©Atomic Energy Society of Japan
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STRAD 72z Mk HBSIERRDRELDE
R A E DB E
STRAD project for treatment of radioactive liquid waste
Overview of the project
WS AL, R, BEERIX S, RIS, SREELR, BRI
J - TIH%A%

R IR CIX LB E & S o U IR OB R D= . RF% L E[F T STRAD Y
=7 FEEDTWSE, KMETIZ, 7ev=7 boBER, HE, SHZOBRRICOWTHRET A,

F—J— K : OHEBEIR, AUBEEIRH%E, STRAD 71 Y=/ |

1&!

BIF, FRFTCEREEE AL D & LU EE R sk OB EEE NS HIEL T EE X
biD, HEMHRITBN T, BEEDE I OLFRE LIRS L CEM I, A LIS WEIRAFEA,
ZHEINTWD ETFHRIND, TNOLOEBRICEENILFMEORMELBE L, ERINCLRR AL
ERETAOMENRD D, Flo. ZOL ) RBEEREIRIIA Yy MR m—T Ry 7 R Lo T RERR R ER
BECHER, RESND ZEMBESND D, EREEESCERE ISER LR EoRIfRZ &2k L7z
BAEIC K o TR A TG L2 T R b e, JRFHHETIL. 20 X5 2RO LI 2 5 70
BraEE L. FERIICRAT DBEIROMBIZE T 5729, m% LV AR R C B D L VIR
ﬁnm(dmummmmmamﬁmw)f%ﬁéﬂfmém%ﬁ%ﬁ%ﬁ%kbf M a% A O IR %
ZIE L BN OB R A BitE Uiz, AEMBBITEROEEIZE > T, REELZFOER I N—T D
HEFERFIEE LTS TE 72, 7»—7ﬁf®m$*@%ﬁm® A2 B L LT, 2018 4EWIFHIC
Systematic Treatments of RAdioactive liquid wastes for Decommissioning (STRAD) ' 2 =7 h & L THE LT,
AHETIX, STRAD 7’2V =7 MIOWTOME, FHEOSHRORERBIC OV TN T2,

2 7a2zx ) FMRERUSHROREN

CPF |23V TH 35 M O B ALERRRERC /04T 00 DR AE LT HURHMEBRIR O, 8 L~V PEBE TR 24 O Y
FRTAIE<C. U, Pu 3B & 4U72 B8 PUREX AL DWW TIERtgsb & L, MEN LI WEEZ LN DEIKE
URART v F LT, EBR%E»SREAE LTKIERE IIBEEEE, S0 b3AE L KIREEZITEEHED 4
FEICE LT, ZRHORIFIZHONT, MBREFKOAR Yy MEALHICBWT, v =7 L —¥Z Rz
PREEIC L - T, FREZRIR Y FIRFECUET 5 Z L 2R s LT, WEFH LK O 7 1 — DR 21T
ST, MEFEE LT, IR E O ENUL OB b ~Dtsl:, ROGHALFFED S MFEIZ LD EEE L,
FAET D BRI LEERET RO DR E O b 0 EIERBEEMIIT 7 A B SALFEE O CiA D
ICENLREA BAEE Lo, BE, ERROAE 70— 2 EH T~ LR LED T\ 5, CPF Oxt%
TRIROMERIE 2022 FEEERICAESE T 2 B LT 528, Moo B HiisR 2 (2831 2 M BRI AL ER 12 %#é
FELRHEL, EEFRSEIIGEL W TFETH S, £io, WIMER & OFHRIH, Wb REmAIC
HTNL,

*Sou Watanabe, Yoichi Arai, HarukaAihara, Hiromichi Ogi, Atsuhiro Shibata and Kazunori Nomura

Japan Atomic Energy Agency
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BB REELCLEBOIL-HDOT VE=) LSRRI O—0DOS
(1) H—RAEICK D7 VEZD LOBRIES FELE
Ammonium separation and decomposition for radioactive liquid waste treatment
(1) Oxidative decomposition treatment of ammonium with homogeneous catalyst
TREARE 152, R ALY, BRRS ORIANY, MRS 2
VR, 2 dbiE R

T VEBERAILER D 72> D STRAD 7B Y =7 FO—BRE LT, 7V E=U LS A ORI T o —FEZ1T-
TW5b, RKIFETITERA A 28— RN Y VT AERZX AR L > TT VBT A A T U0
SR RTRE R St A L LT,

X——F: BHEBEIR, TR T AL F Yy, BSR4 U ER L

1. #E

T PEBEIR DL F1: 4 BI% T % STRAD Y u V=7 hO—EE LT, HWBERO LI OB 217 -
TWB, SRERRAS B St TR O T = 7 MU A By & L C. KEIE\T L 2458 & Bl Al 4 4
HEDETTROMBIZET Lz, B2 L Ml X5 ANCER L, L0 fEfE TR R WK
JaF & TR RIETIE 2NV M Ao BB =R T 5T =T LA F o O UL R 2R AT,

2. RE&
T U= ARREEET =T A F IR 60 | (@) pH4
BT LB =17 2) 200 ml ICRsEE = S kAL 20 —e— NH,*
(ICo] = 45 mM). 60°C THIZMEEFE L7225 040, 2 : o
~ 30 :
J7 A % 360 ml/min T 5 FEfHIIR ZIAA TS, RERIE D %20 ’
£ cr
AP0 pH & /8T A — 5 & LT AT 10 L |
O3 PR 2 SEBR AL ERA L=, 0 | - - |
3. ﬁ?ﬁ 0 2 4
B (h)
DSV A A B RS LAY Ve 60 | —
(b) pHIZ |
ICkoT, TUVES UL AL ENRTHZ LT 50
W L7z, CHEFAPHCHT 5 pHe R0 pHI2 = 2 %“Nm*
= 30
TORTIRE DR E MR T, EbbD5% %20 NO,
FFZBOTHT v E= Y A A VIEARENTE ar
A3, W pH I X o TRUSHMEA B 7 5 7=, pH4 T o - -
IZ NHs" & CIAY 101 CROE L NH 2S5 S iz, 0 2 4
RIE R (h)

—7J7, pH12 Tl Co* & CIrO A7 KL W NHf D5y
FRLOGPEE S L, SV NOsBEIREA /R LT, K
RBRIZ L o T pH DB CLOIGE~DEGNH B E I oTo, T 2 T ADYGAI I — Rk % 74
DARBINIC KLY | BERBEEZ LB L LRWEERBIETTY VBT A4 AU R RRWRETH D,

SEHER[1] S. Ichikawa et. al., “Catalytic oxidation of ammonium ion in water with ozone over metal oxide catalysts”, Catal. Today,

BOSTHE T O Rl i B Dt 42k

232, 192-197 (2014).

"Haruka Aiharal?, Sou Watanabe! , Kazunori Nomura® and Yuichi Kamiya?

LJapan Atomic Energy Agency, 2HokkaidoUniv.
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(2) €A 54 FRBREMICK DT VEZD) LS EERDIEZDRE
Ammonium separation and decomposition for radioactive liquid waste treatment

(2) Separation of ammonium by zeolite absorbent as a pretreatment
I L EER R GEAK RS SRR 1352007 JERS A1Z ERA Fofl
URIERTE, 2 HARIR - JIWF e B FE RS

SPEBERRILER D 72> D STRAD ¥ =7 hO—B & LT UHIET VE=U LAOER AT 2729,
TURST LA F U ORRIEET v —BR AT o T\ D, AL TIL, 7 =0 ARG ORTLER &
LT, BATA FRWEMIZ L D08 OV TR 217> 7,

X——F: BHEBER, AREATZA N, 7V T FuT Ak
1. #E

EWE 20 WO ik Tk, 2RO MEFEIR S IEAT 5, A AR AT JEBE 5B T,
STRAD (Systematic Treatments of RAdioactive liquid wastes for Decommissioning) 7' = v’ =7 bk & L CHEHRALER
FIEOBRBICET Uiz, R, TUoE=U LA F U 2G0T 20WBERT C, MERT v E=v A04%
T DDEIEST D720, TUrE=U LA T ORI T7 0 — 2T 550 TH L, ZITIE, 9F
FOGSORTLEE LT, B4 T4 bRWEMICL DT =T AA F L DI OWTRBERF 21T 72,
70, BIESWHER AW TT VB A A 42 OWERBRZ EhE L7,

2. KB

BATA NRWEME LT, AEAT A4 b 25 (IONISIVIMIE-96 & HiSiviM 1000, W it h =4
BEFI(R)ERL) & RKEA T 4 b (Clinoptilolite, Bk IR — > HpE) % 7o, BREBRIA & L T(NH4).S04 %
W, EHREE 1020 ORMETRy FIEIC RV WAERBRZ T LTz, WIRTOT U E=U 5 A AU RER, A
Frrnm~ 77 7E (1C-2001, Z3Hr 7 7 2 TSKgel Super IC-A/C, Y —) ZHWTHON Lz, £/,
TV b =0 D HTBEIR B ORI T BEIR & Bt 2 & LT, B ORI FE & LT Ce(IV) % & Lovaik & i

BL, HUEABTRENEE L TR ro. | | _

3. RERUER : §
WA 2 A LR, VWP homER b 1 & OOF G
MR AT 5 = Lo te, £7o. NHE B osb E
g RIE IE-96 23k b <. KW T Clinoptilolite, ﬁ i

HISIVIM 1000 O 2 72 - 7=, 1E-96 12 Coic e B O4F

EAATT D72t A A FROIE NHe bR 2 o2k

BErLTEbOEEZ NS, 7=, Clinoptilolite 0% | — E
L NH & OAZHRED & V) | T IR Nat e KOs IE-96 HiSivi000  Clinoptilolite
A fER LTz, —J. HISiVIM 1000 CHLER L 7= ¥k BEEBA: [Ce(IV)]=10ppm, =1 REEEB:(Ce(IV)]=1000ppm

(2 Na OV SIS | Mo 2 R & e WA BL SRR D O NHORAE

WTh D LHET D, Ce(IV)IRE DR D 2 RO /I BEH A AV T2 NHy S B DR R A2 X 1ITRT,
WTHOWEM S Ce(IV)IRENEWE NHARERITE T L, FA 4 OBEZTH 2 Ennholz,
3FEDEAT A hdH T Clinpotilolite 1& NH A& &2 A& <. BWHAEMEZAFTLE 615,

“Noriko Asanuma?, Riku Miyano?, Tom Shimizu?, Haruka Aihara?, Sou Watanabe? and Kazunori Nomura?

Tokai Univ., 2Japan Atomic Energy Agency
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() &Y - XBALEBICL BT VE=D LSHATNELZDRE
Ammonium separation and decomposition for radioactive liquid waste treatment

(3)Pretreatment process of precipitation and vaporization for ammonium separation
RATVREA Y, ARG Y, SEESA T, BEUFIE D02 AL, BRI 2
YHORAR TR, 2 A AR 2 B R i

PRI DT> D STRAD 71y =2 FO—B L LT, 7 UE=U LA T 53D T30 OFTHLEL
ELTHBEY 0 — DR 21T o 7o BIREL OB & L TR Y 7 ANE DO & pH J8%E &N
B R EWE ORI BEL 7 =T ORI EZ R AT
X—J—F: 7 E=7, RHE, ToE=ULAAY, VIUL fFvrua~ TTT 41—

1. #8

T I D ALPE 5 & B % 9% STRAD (Systematic Treatments of RAdioactive liquid wastes for
Decomissioing) > m ¥ =27 hO—E & LT, SIBERFICEENDT E=U LA F 2 OFRABEAT D
B 24T > T\ D. SROTZD OSBRI L LT, Fex 13BEIRD pH & BT CTEMEZ H 5 Uity
HEL, 7oF=U LA A 2T 2T AL LTRBICEVIEE» BRI 27 0 A2 BE LT 5.
T, TrE=T ORRBIUCRIE 2 KM 2 TRET D BT, TSR 2 4 O pH 5T T
175 1B OFERIZOWTHET S,

2. B
BlLICRT &0 AR IEE L < B LR T o7z, il TH LMY v E=U L9027 7 IV

s, RRRERSEICINZME ORHEE LT Y 7 A 1 g/l 2N LI brei 2 i L7-. pH FH#& 0B
BECILIBNE U7 35813 A8 L, Hix 0 pH S TORBERER A FEhi L7z, TAiiat o, InERE X 60 °C,
TNEAEFRT 1L 4 BRERICHE— L CRBR AT o 72, T o E=T[EINEIE, MG ORBRIARB L O3 #HD k5

v TKE, AFIa~v NTTT7 40— KO Lk, FAmAIEROSEIREZ ICP-AES I LV 4y
Hrizz.

3. #EER
PH12 DZRAETIL 60 °C &9 LRI R3S - T v TKR~DT

=T EIE T AR LT 3B H D N T Y TR BT vEST e

M ENT, ER LT vE=T D5 H, FT v 7 1EHIC 99%,

2B HETTI0%DT v E=T 2 ET 52 ENTE, 2BAET  m

THo7eMREE2 /R LTz, A7 vt A pH & LIFRE 217 9 5l Y

HARABEL, ZTO%T T=7 4RT 5T R AZEELT ot | [

solutio

thermo
-couple

WD, OHTHRERN D pH12 TR U U AR RICHEE N HEY Ry
hot plate
M, TEEEAEEIIGER S, THUD ORI AR SRNICT v

gas trap

1 7 r® =7 KRS E

BT LT RARER T 0 — DORRENEAT O . GlE Tl 4 D pH S
T TAT2 2B D pHAKFEHEIZOWTHERTHTETH D.

* Haruaki Matsuura®, Ami Kobayashi®, Masahide Miyoshi', Haruka Aihara?, Sou Watababe?, and Kazunori Nomura?

YTokyo City University, 2Japan Atomic Energy Agency
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[3G05-08] Radioactive Liquid Waste Treatment 2
Chair:Takamitsu Ishidera(JAEA)
Fri. Sep 7, 2018 10:50 AM - 12:00 PM Room G (A37 -A Building)

[3G05] Development of treatment technology for spent solvent generated from
fuel reprocessing process
*Yoichi Arai'?, Sou Watanabe', Toshio Kubota?, Arai Tsuyoshi®, Seko Noriaki*, Kazunori Nomura
" (1. Japan Atomic Energy Agency, 2. Ibaraki University, 3. Shibaura Institute of Technology,
4. National Institutes for Quantum and Radiological Science and Technology)
10:50 AM - 11:05 AM

[3G06] Development of treatment technology for spent solvent generated from
fuel reprocessing process
*Fumiya Nakamura', Tsuyoshi Arai?, Yoichi Arai*, Sou Watanabe®, Kazunori Nomura®, Noriaki
Seko®, Hiroyuki Hushina® (1. Shibaura Institute of Technology Graduate school, 2. Shibaura
Institute of Technology, 3. QST, 4. JAEA)
11:05 AM - 11:20 AM

[3G07] Development of treatment technology for spent solvent generated from
fuel reprocessing process
*Masaki Yasuda', Tsuyoshi Arai?, Yoichi Arai®, Sou Watanabe®, Kazunori Nomura® (1. Shibaura
Institute of Technology of Graduate school, 2. Shibaura Institute of Technology , 3. Japan
Atomic Energy Agency)
11:20 AM - 11:35 AM

[3G08] Weste pertinence characteristics judgment of the spent nuclear fuel
*shingo itonaga’ (1. Individual)
11:35 AM - 11:50 AM

©Atomic Energy Society of Japan
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(1) EEBMERUVEFERNIC & 5 TRUEX BEEICHE Sh-ZREHEDEIR
EDRE
Development of treatment technology of spent solvent generated from fuel reprocessing process
(1) Overview and examination of recovery method of nuclear materials extracted into spent TRUEX
solvent using conventional method
I Bt RS AL ALRE RIS R WIS, Wk SR, BRA Fohlt
VAR AT SEBH R, 2 ARIOR Y, SIS LR, AR R RN SE B T

STRAD(Systematic Treatments of RAdioactive liquid wastes for Decomissioing) 7’2 = 7 b —8 & LT, #h
HiB% R 2 i LAk LTC BRI & O @ E ORI, 7 A VisiR el 45 2 L 2ilHi, &
IREDOHILE I 25 TedE L < Ffk LTz TRUEX BEESIED G RZREME 2 BN FRETH 5 Z & Zfigad LT,
F—J—F:STRAD 0Ty b, BERBLE, 700 Y Bl

LABIRDWEE STRAD 7u o=/ ho—8E LT, RER#Z% A LK PUREX, 1Y
TRUEX IABEDIMBREABARE 2 e L T\ D, U Ik b U 7 FU(TBP)IAT RS LI L | oo
D) LT F OB SO S E U D, AR TBR [ L £ 2B o
FAestEde & | IR E ORMHIRIC X 20 AN L 72 5, £ 2 TARIIE TR, B :
BETH DR EIRIL N € DL ERLFICRE TORFR T 0 A & GITIIBEREE D% 4
IR m e A E TR A =T L L, BEFHdiT 2 N — AR & ORI E

ZHEYE

2R
(L - TR

BEE  REx HTTRL

B 2 & e BRIA A 7 0 — 2B R Lz (X 1), KfE TIIFEo S E 2345 & (578
EHiz, 7oL BRI L DA REIEREREBE O R EWE T 5, 1 BEVRIEALER > o —

2. BB Na,COs Imik & W o s e 2 K 5 @B DRI A7 7072, U, Pu %54 10 L1 B3EfT L 72 TRUEX
BRI A 485 L, £ 0.5M @ DBP K TN 10mM D Zr % %Efi L 7= i BE VI 2 F 5 L 72, DBP, TRUEX YA &
DEETCRLRED & | Zr & Pu DEUEYE & L7z, 0.2MNaCOs IR & IEHEFEVA I 4 O/A=1 T 15 /pfiR L 5 L.

IKVEIR D ABIL LTz, 7272 NaoCOs K A HEREBEVA IR IN &, $5i#8: - Syl O E & G531 10 B 0 3K L7z,

S.HER -EBE KAEWK® pH Tk LT, DBP, Zr OFEREIELZ 7 7y b LIcb DX 2 1273, i
DHINAE S TKFED pH 23 - L, DBP, Zr 23 KFAHIZ NN S 4172, pHT 100
ATl DBP O AN KABIZEIT L, pH7 L ETIEDBP & A5bHETZr
ARABRNZFEAT L7z, 10 FIOEIEIC L 0 | EHTEER L7z Zr © 90% 2L B4
AN BN C & 7o, LB D Na,COs Ik AS pH>7 & 72 5454 Zr-DBP

~
0]

wvi
o

r
wn

—e—DEBP

Integrated value of
extraction effecient [%]

BERIZ OH A AT K Y fFBET 2 720 Zr & DBP 23[R Wil H & 412 78 —de2r

0 e
D, pH<T T Zr (Z5EE & $ERZAL L 722\ o b | MR BEVA IS oD 43 iR AL R 0 S 9 12
(HDBP)D 7% NayCOs P HIC L S 415 Z & A ffead L7z, 2 DBP, Zr OUEAAIRIC A5 pH 17t

4.8F AR D NaxCOs Vit &2 W7 ififili T L 0 25 L < b U 72 BRI I ) & B R B % R C &
DAREME R ST, A%, ERIREHWZRBRIC K Y ZOREFEAET L TETH D,
235 3CHR

1) HETEN fh, B AR 754358, 33, No.1, 96-106 (1991)

“Yoichi Arai?, Sou Watanabe?, Toshio Kubota? , Stuyoshi Arai, Noriaki Seko and Kazunori Nomura!
LJapan Atomic Energy Agency, 2lbaraki Univ., 3Shibaura Institute of Technology, “National Institutes for Quantum and
Radiological Science and Technology
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ERAFARHBLET O AN SRET HEFFLERNITOBSR
() BRBREMZRAWE=BEBEN > DORREME S M#IREICE T S8R5

(2) Investigation about the nuclear fuel material separation and removal

from the liquid waste using solid adsorbent
RS ST, R 2, BRERR 21T, WEE R,
T B, TERR A0, EPAT FnAl ¢

VM TRERTPRF L, 22 TRRT, O BAPAHA I FEpH SRS, ¢ B AR - /I W SER FE P

8% . AWFZETIL. STRAD(Systematic Treatments of RAdioactive liquid wastes for Decomissioing) 7' 2 ¥ = 7/ }‘
—ERE LT, ERVEMIC L0 BRI 0> & BUN T E & WA R LT D ABE A G LTz, WAERRZEIC
IDA LD L — R AZHARHIE 2N L TV D Z &2 5z L,

F——F : #HEH» PUREX I, U, Pu DRI, Zr, WEM
1. #= E%ﬁm XTI D S PRI O i 2 i35 STRAD m o=/ hd—8 & LT, R
BHE & S tmr U7 R BB OIS U7l 3 IS I D ALFR R AN B R 2 320 L 7=, FhHHAITH D U v kU 7F

(TBP I FREFIC LW U Uy 7 F/V(DBP)YFIZofiE L, EWIRIEREIE 22 LT £RE T2 &g
W2 LD REE L 72 B[1], ARUECIE, BEIRWERM &2 O CEBZFEREE D O BB E & WA R T 5 AL

MEOEAMEERE Lz, BEEREEME LT, £ 2 =FRIDA)E : O, VB @, 7I Rk
@& EA LIz A fAi, LOVIDA B L — MR : @ZEmli & LT, BB LRI 5 O Zr(IV) DO W A5 bR 24
T L7,

2. BB AWIZE Tl PuIV)DREETHE L LTD Zr(IV), DBP, TBP, /L ~)V K5 7 & & i oAl 4 1

ﬁ%ﬁkLJJ@@&%M@&%@%%Ny%ﬁw%ﬁﬁf%ﬁbto%ﬁ¢@mw%§ﬁﬂw®mﬁw
WX LTI, 10 %& Lz, Zr(IV)%Z 20 mmol- dm>(M)& T 3 M fHERKIAIK /N D, /Ny TR E 912 L - TRt
W2 Zr(IVY 22 Lz, @ - @1F 1 em? ([ZE M LIRIEEZ 2 em?®, @IXEWRIE 1: 20 TH T AR T U o —F)hIcE

ANLFTERBIE L 5 Lic, SWEM OWE R, K O@OWEM 3T 2 W% ) e 2 550 L7z,

3. EBRERRUOELR KW EM~D Zr(IV)% 5 &4 Table 1 [TRT, WAEM

Table 1: Adsoroption amount of Zr(IV)

@O, OiF, WHEF) S Ze(IV) 2 RN 5 2 & 28 Uiz, K+

THEL U S EREAMEIR . IDA BRI 35U T UV E BAFIC ST B i
EPHME SN TEY  ARBRICBWTCHLRIROZERZ R LI EEXOLND Ratio of DBP | 1% 10%
[2]e B EWREREEZ R LTZ@IZOW UL, B EBE IR 002 2 7 VR E T [0) 0.29 0.72
BT A B L LEEAFRICHBNT, Vv 2 a8 T AWEME ST ICHWS 2 @ 0.35 0.85
LAWY THD EE LD, T2, QLI L TENTE D28, IDA 2B HE ©) 0.03 0.12

AT @b D Zr 123t LT BIFRWER IS EZ R LT, @ 0.13 0.09
&%H@@W%%®%koﬁﬁﬁfi%FgluﬁT HIR T, 9 10 B 08 e
B CPMICBIEE Lz, —J5. 323 K I8 23RS IE, RBR% OVRIE T | LS

kng_rfioﬁEéwm%m%;éﬂto_@aém@i RED |

WCEEOBHEE £ 0 IDA ZEDSBLEE L, IR O Zr(IV) L SR Z B L2 D
k%i%né ZOWEBWIE Zr REB SN TS E PRI, mWkE
BIIBHE~OWHE Clae <l IMEBAERICER L-bo LEZ BN, 5%
R DT 24T, IDA R EDORISICER L7 DO TH L7 613X, IDA
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7w 7 H 3R, (2015), p565
[2] WA S AARJRF ISR CEE, Vol.3, No.4, (2004), pp.340-345
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Development of treatment technology for spent solvent generated from fuel reprocessing process
(3) Oxidative decomposition treatment of the spent phosphoric acid extracting agent

W B EOE B2, R AL, SRR B0, BAY FAld
VS TERFRABE, S LIRS, ARSI JERE Sk

& : STRAD(Systematic Treatments of RAdioactive liquid wastes for Decommissioning) 7' 2 2= 7 D —E & L
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JE - J Rk CTHAET 2 BRI O R A 2 feSr 9D STRAD Yy =7 FO—EE LT, BEREEOLIE
AR 2 Eh L T\ b, AETIE, ~AF—T27F /4 FMAEIRT e A L L THilZ e~ 79 7«
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N
2. EBRAE
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% OO NAdAIDRE N DLW AR EZF N Uiz, £7o, RREAZEE /> HT(Differential Scanning Calorimetry :
DSCONC LV | FUBFDOFEEN - B Hh 2 574 L 72,
L ER-BE

7 x ¥ N UOEIRF O FPIRE IR A NdIID)DOW AR D ZE{b % Fig.l 127”73, Figl X0 7= b Ak
DOWAERIE NI DY A5 R RIEITAR T2 2 & 2 Uiz, WaEMIZ &= S 472 HDEHP fill H A —503
T MBI VEBESR LI LB Z BN D, MERBICHRAE LA % ESI-MS THOMT L 7oA 5.
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BHRORE RIBACIIMR ENR D o T2, IRWNT, 7 = > b ALERET% OWER OBV 2 31+ % 728, DSC
(K DB 24T o 72, Fig2 IZHRTH 5 Si0x-P, flii#IT& %2 HDEHP, HDEHP WA KTV T = > |k AL
FH#% > HDEHP W& @ DSC ORIERE BA2 RS, 7 = b A% O HDEHP WS IZ1E. K 550K T
HDEHP Hi sk DWEA L — 7 3R S 9, £7-. I LW BBARUS 2 R0 I3 AR L T n 2 & AR T
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Fig.1 Fe?* concentration as a function of Fig.2 The DSC analysis results of HDEHP
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BEB

D & PUE, B g, B Bl AR DFESTOGH LGS vol.l, Nod, pp432-438 (2002).
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Waste pertinence characteristics judgment of the spent nuclear fuel
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[1] BERRIGUIRALERY) O BEHEMIRE S M D F RSSO C, BRPEPESE S5 050725002 =, Rk 1747 H 25 A
[2] 1TEL Sy DFEEHZDWT (BN, BRBEPEREE 1303299 5, Pk 25 423 A 29 H
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Basic Study on Reduction of Hydrogen Concentration for
Radioactive Waste Long-Term Storage Containers
(3) Development of spherical hydrogen recombination catalyst using geopolymer
TRE B ME L A B N KRR A R PR BAG
ENANY/N ZRN R
VTR Y ) PREBFK

T PEBETEY) D R MR E Raw N CHRAET HKFEN AMERO 7= 0 DFEERFFE L LT, Bk VAR Y v—
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IZOWTHET 5,
F——F : KFJFHEEHMLEE, AR ~—, BRET TV
1. #E

T — R IR EFT OFEF T T, BT 7Y 72 & DGR VR YEREREY) % i
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TeD3o T, RFDBREE « 1BFITKT D PRI Zattm EoBlRN G, BaWNICBET D
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U ~—% R/ & T KBRS 2 ER L, /MRS 2 O T2 ORE 2 7N L 72,
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TMI-2 FE B IATONIREFT 7 ) ORE RO % 2R 2 2210, B
DOHiEE, HAEN - A, BVEMMEAAQZHZ D AT L AR/ MRz (N
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Z DR A S LT, iy
3. KEEEAAED N b
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4. ¥R 2. fi i A
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SEXH

[1] J. O. HENRIE and J. N. APPEL, “Evaluation of Special Safety Issues Associated with Handling the Three Mile Island Unit 2
Core Debris,” GEND--051, Rockwell Hanford Operations (1985)
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Basic Study on Reduction of Hydrogen Concentration for
Radioactive Waste Long-Term Storage Containers
(4) Performance When Particulate Catalysts Get Wet with Water
R RN AR AL il et R B s A B
VRMEFRIR, 27 vy
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TN FTROVARY) ~—% /M & T L KEFR ML [1]2FR U ORE R 26 ’F"“H%*%ﬁ'é%fréd\ﬁ”
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2. ERE
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AT D 7O, RLFIRAME 2 —ERFHKICR L7c %, BRI
R LT, FERTIR, ALEDOEDOIKFEZ/NURLZRERD b A awNE
ICEEA L, KRS DRI ZE AL % 272, 1R R AR O S8
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RLEGEORMBEZM 2 1RT, KRREITRRH & &I
KT 2Z & aMR TS, SEOERTIIKEREDK
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w
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(1] Tk, SF, A8, Wi E, Rk, @il AARRT 5 2017 ko R EEKRY:) . 2005 (2017).

*K. Takase!, Y. Hiraki!, G. Takase!, I. Kudo?, S. Taira? and K. Tanizawa?
!Nagaoka University of Technology, 2ADVAN ENG Co., Ltd.

2018%F AARRFH%¥S -3G10 -



3G11 2018FKDAR

B EREEMRERERSBERNRICLEKRREERO=HDERTER
C)ZAECARYT—ZAV - KREBREFOMRE
Basic Study on Reduction of Hydrogen Concentration for
Radioactive Waste Long-Term Storage Containers
(5) Development of hydrogen recombiners using porous geopolymer
IR Rtk Y, DR BB A il BB gnR HIOR L R AR
LRIBEARIERS, 27 RAv=ry

Platinum catalyst supported by geopolymer for hydrogen reduction during radioactive waste storage was developed.
It was confirmed by EDS measurements that platinum particles were supported on geopolymer matrix. From this

results, it was suggested that the geopolymer has a hydrogen reduction capability.
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[1] Joseph Henon et al. Potassium geopolymer foams made with silica fume pore forming agent for thermal insulation, J Porous

Mater (2013) 20:37-46
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Novel solidification method for secondary waste generated from the contaminated water treatment
by using sodium aluminate and silica.
THRN BREY, PR AT, R BE— 2 RN BRER 2, ORA A
V=2~ T U7y, 2lARY, CAuiE R

8 o — IR L DTG YLK AL PR IR AR U 72 —IRBEZEW) 2 [ L9~ 5 ik 2 B h C b %, s i,

MR 7 BN IR 2 R A R Y = — 5T E B L, MBS T LI Uiy — 2 L2 U 2 T
I K> TRWVBEEM T TARZERT 28 LW A OV TERE T 5,

X—T— K HROKAEE, R, AT A b RBBIEAT ) —, VAR v — TAIVBY =X,
DN IR 7/ @

1.

#wa
GG ARAL PR R BESEY) 2 B [ERUE 2 FBe & LT, Fox (T M, MR I B - R 2 R

AR —(GP)FEIN[INCE B L, BEEA T A NORMBIEAT V)V —% xR L Lo, @R UiADMEEE
RO, BARELHETE 28 LWEILFIEEZ M Uiz, B FE T, 76k GP Cff 9 /K7 A (Na,SiOs)
ETEMET 4 T —DAZ AV (ALSLONIHWTIZ, 7/ UEEY —Z (NaAlIO) MK & B T U R
Wz, ThIC &> TGP EHEMEIZHE AR 2B ESIR TR, SR EIC T2 ENTE D,

2.

REBAE

2-1. HEMHHLLEEIEFET

BiggEdEm & U<, (DR YA T 4 FOR Y —8L AT IR 1.89, H,0 = 19.2wt.%). (2)CaCOs &

Mg(OH), DIEE AT VU —Ailaa i, 157 4 7= ET VI VY — AR Ev U e 22—
L(SiIO2z= 97 Wt%) &2 e, Zhb %, Awo/KEEM, BIVSRE L, % 3B 8 Thn#idE 42 (60°C,
24N R ITBiME L, SIRJRAFZ(25°C, 7d) F 713N v F KRR E(150°C, 24h) 12 L % BRI & Sk L 7=,

2-3. FMEF %

O ERYEAE, BRI ZRE L, %R SIAl BLA LR & B O RILR 23R <7, F72,

L8 DN 22 4 FESEM-EDS, EPMA, TEM 72 & & W TIT\V ., A ofs blE & % XRD, TEM T
1To7, ERYERAEX TG-DTA HlE TE /K, CEC HIE CTA A4 > 2 HakeE & 3Fm L7,

3.

=R
PEFEY) 1(GPZ, GPZ(Steam)) Tid. Si/Al = 1.5 THEMATRELIE~6, FEFEM(1)+(2) (SL-GPZ) Tix. Si/Al=16 T

JEAGSRE 1X 8-11 MPa TENE N Y — 7 &7 L7=(Fig.la), FEFEY 2(SL-GPZ) Tlx, ~ b VU 7 2ADBEL D
B EWERMERENER STV D SR TE 5 (Fig. 1b), Zi15H D FESEM-EDS, TEM, EPMA (2 X 5%
MLy, 728, %72V, BFIA4 M (V=% TA4 h, T hrT4 F:SilAI<2) MPAERLT
WS Z &L, SIAI<2 THRENEWZ & & FE LRV FIg. 1c), £7-. ATV —REFEW 2D~ U 7 AT
FERR Mg(OH), DEESEMAM LA > T\ D Z L AR I, GP AR L ki1 & OEAHEIE DR ENS
Z BbALH(Fig. 1d), LA EOFER IV | #iic/e GP EAUKIETIX, B4 74 MEMKIZINZ T, A7 U —hL
T L OEAHEIC LY BBEANESITR0 | EMEEICHFE L TND EBx 65,

DX T, WERE TR DR E AW GPZ B L~ TERBE SN EBA T4 MER~DHEML L X

7 U —HOR O ORE L 2 IV 2 Z & T, GYKLBIZ R L7 Ly GP 22 7 [ M bR 73 s vl g

ThdZENbhol,

SHIT, BATA MM K-> TEBLEDOBA 4 ZfERELED b,

DO CIADPERED A L9 2 Z L3 WIfF T& 2,

(a) ©GPZ
® GPZ (Steam)

® SL-GPZ

‘g s

T3 Y I

0.5

1.0 A 1.5 2.0 ) 25
Si/Al molar ratio

Fig.1 GP [EHUA IR D FEMETREE & SEM bAllik(a: TEMET + 7 — o SiIAl Eb vs JERMETREE; b: %5 BE vs. JFE#i o BE 0D

30 05

BI£%; c: GPZ(Steam)D 7 = U > =Neph #2357 b= 7 A F=NAT; d: SL-GPZ DAL AT A b DOk
fin & Mg(OH)2 D EEEEHE)

SEXH
[1] Davidovits, Joseph (1994). "GEOPOLYMERS: Inorganic polymeric new materials”. Journal of Materials Education. 16 (2,3): 91-138.
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IMitsubishi Materials, 2Yamaguchi Univ., *Hokkaido Univ.
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BattEt oV LABERIERA DA RY) v —DEmMREHE{E

Optimization of the composition of geopolymer for cesium immobilization

‘ﬂHﬁﬁ“,ME*ﬁﬁ R 1H2 S, BT Kl B
VibHmE KRS, ESCEREIATIRAT, AU PE R g & —, K v L Z v b

% B D Cs % Erie VCs A & BEFEIIL S 5 720 D Cs [HELAI & L TR 2 VAR Y ~— O R akiL,
ABZAFY 2 KATZADEELNT  1IETHLZLEHLMNIT LT,

F—T—F: B U LEEMM, VAR ~—, AZDFYV 2, KITTA, A A 58H, Si/Al b

1. #E
WiCs G YLBE T 7 B L R YL & A 4 U AH 7 v~ Cesium immobilizer b7?74~f~‘5@§ﬁé}: i
HHEFEE A D 1 A0 1 ~10 4 WCETHBEN T ENTE D, LLARnbiis, FEE

FWH D Cs PIEITITD 1 TT~10 TIFICEME SN D Z & /D, CsbBME—BITKEMEROT, Z0F

FREFT D LAKDRAZL - T ¥0s 2MBITIWILT 2801 H D, Lo TIhaREEl - FEb L CHERET
LONRLEELNR, BEDOE AL MNEUKIETIZCsREDT ATV ERA T ZEENT HZ LITTERY,

ABRFTV TR EDT NI )V — N KRTTANLIEREND VAR ~—35A 4 ZZHEER H D

TeDT N ) ERA T EETE D0, ED XD RN Cs DEEIZEE T 50T 6T/ >
TWRW, £ZTCs 2BV ARY v —ZW/AKICRE LTZERO Cs OIRIHHEICH T 5 VAR Y ~—H oD
Si/Al LbDFEZT~5 Z LIk v, Cs FEMM Y ARY ~— Ol b 2 & - 72,

2. BB LR
KA Z A (W6 IZi# # D NaOH, CsCl 38 KOVKEMA T2 iz A 2 A4V > (MK) IZMZ THFRS L2
Dz NFE 3mm, X 10mm O 7 F7 AT » 7 BN U MOHRPIZ A, =BT 1 E&KE L CE{E%, 60CT
10 HEEWEAE LIZb &2 VA RY ~— (GP) 3kt E L7z, NaOH OUWINEIX, GP OfEAkIEAY mNaAlo, - 4810,
ERDEDICHEE LT, W6 OWINEIX MK (Zxf L CEAEK2Y 0.5 (Si/Al=1.34), 1 (Si/Al=1.69), 1.5
(Si/A1=2.04) L7022 K O ITHEE LTz, WKD DN TR~ Cs I LR TIEA~ M U AP A - 725K
Bl Z 0O F F 40°C200ml DK D D WWIFHAKICEE L, BB O YCs B &2 JIE L7z, GP O NMR 38 LY

Cs/Na BREREOWEITIL, BB LIz 6P 2kt Kk, HlE L TRICMREZ MWz, Cs/Na JEHREER
B3, Cs @ ERVHRE ¥Cs 2 G Te CsClNaCl IRATANRICIRTE L T 2 B #RE, 7o "Cs Ol

SHREFREE 2 E L C Cs OWMEREZNET HZ LICLVIRE LT,

GP @ “A1-NMR (X 0-Si-DEE 4 B2 /r9 2 &b, GP I Al JBT &R 1 ih F4 v 205 L
TN I ENRfER SN D, &GP 3, AT Tl Cs OIRHITBI SR, AT TIEEE LTNa & D
AFURZHIT XD Cs OIREABIIS D, IHIE Si/Al AR VIEEEL 22528, 24U GP @ Cs/Na
BPURE DR T DR, Cs WERENEL DO ThD, Si/Al thz 1.34 05 169 [THET L ®RINGR
BIIRESHERTLH28, SHIZ2.04 ITHPLLTHZIUTERE T bRV, I Cs B RDOHEK &

AT 50T, WAERIMHNZIE Si/AL BV NS A F U BRBFEBEORENZ O NEE LW, LIk,
WK ~D Cs OIRHPIIEIZHE L7 GP 1%, MK & W6 2% &EIREG L TER LD TH D Z LR

“Tsuneki Ichikawa®?, Kazuo Yamada?, Sadayuki Watanabe®, Kazuko Haga® and Masahiro Osako?

'Hokkaido Univ., 2National Institute for Environmental Studies, *Tokyo Metropolitan Industrial Technology Research Institute,
“Taiheiyo Consultant Co. Ltd.
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[3HO1-05] Accident Analysis

Chair:Susumu Yamashita(JAEA)
Fri. Sep 7, 2018 9:30 AM - 10:50 AM Room H (B32 -B Building)

[3HO1] Evaluation of RCIC operation condition under beyond design basis by
experiment and analysis
*Masao Chaki’, Nobuyoshi Tsuzuki' (1. IAE)
9:30 AM - 9:45 AM

[3HO02] Evaluation of RCIC operation condition under beyond design basis by
experiment and analysis
*Yoshihiro Morita', Chiaki Kino', Masao Chaki' (1. The Institute of Applied Energy)
9:45 AM - 10:00 AM

[3HO3] Development of Severe Accident Analysis Code SAMPSON
*Naotoshi Tominaga'?, Richard Finger'®, Masao Chaki' (1. The Institute of Applied Energy, 2.
Currently Advancesoft, 3. Currently Goldman Sachs Japan)
10:00 AM - 10:15 AM

[3HO4] Analysis of MCCI phenomena by MELCOR and SAMPSON
*Masashi Himi', Hidetoshi Morita', Koetsu Ito’, Yoshihiro Ide’, Koichi Nakamura® (1.
Advancesoft co., 2. CRIEPI)
10:15 AM - 10:30 AM

[3HO5] Application of Surrogate Models for Statistical Safety Evaluation
*|kuo Kinoshita' (1. INSS)
10:30 AM - 10:45 AM

©Atomic Energy Society of Japan
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RET MBS TORFIFRBEFR AN R DEMESF M DEER - BT
(1) £HFEE
Evaluation of RCIC operation condition under beyond design basis by experiment and analysis
(1) Overall plan
R MR, HEE Hawt
Lo 3L — A TERFge T

BFIRARRTHEH: L, FL~DEKE{THIZEDTE S RCIC 1L, REFRELEI B TCHEHTE
é#%%%uﬁﬂaﬁf%éomﬁ*#%T®RUC®@¢ﬁ$% EHICIE L, O£ LSS
(ZHL Y #HTe = &k, BERR RIS /KR KA O B 7e D22 e BIZ AN TWS

F—7— K : RCIC, #/KJF, ZAathm b, EHEips, BfESLE
1. #E

FOUE RS R I ETERIC BN T, 2 SR FREERGHIR (RCIC) DZAXERE) Z —E

DR E R T CREMMEE L2 s HEES R TWD, 20k IR Ra2RE 2, BEHENSMETICBTS
Rmc@@W%ﬁ%ﬁﬁ#ét@@%%&mﬁ’iéﬁﬁ%%ﬁb F OB EERET 5, TRITRY,
RCIC BMERIFADILKRZ FRE L T2 & & H 1T, WmES T 7 — NICRIErRERET VAR L, T
ZETHESTU N TORENFMAEARRICT S22 L2 B LT\ 5D, RREER CTIIARBR O 2K HE & F5HR
fERO—H BT 5,

2. RE&

RCICOFHEMII CTH D, TV —F—bE > X—tr /AL, M- X7V 7O T
FRME 2 4R 9 5 7o O O BRERER 2 SRk 29 (FEE OBt LTz, 7 U —F —E UMD Z-1 7 — B TR
- AKRTEBREZRMG LIz, /A0, RICHLTUIERATF— L TEL LTER—KROERTH 5, (FEhR
KIEJ)T IMPa BLF CTh 5, HEEHIEEE CHORMENEL LN L 2R L, K1I2Z-1 #—E2TO

MR R 2R T, T D4 TIRA 04 E AL $506MPs

THhRNEALT D Z & aRER LT-, 9.35

3. T os Alqguality
J R FORBROEEM CFD MR IC L 5 515 ;T: ao

ol & R CFD TR BN CHGIE &, . oty

EHED D, AbE TV AT AET VERREL ot ﬁ%

S ARAT = — R ICHLTGA T m#%x#? 0.05

TORAFME AR L L, BERE 0% 4 Eic % 1000 200 3000 4000

HELTHWL FETH S, ElEE rpm)

4 R M1 Z-1 % —RR 7 EEE R

Rk 27, 28 ARFEICRE L7 RIS IS & SRk 29 AR D R & AT E T UG A BAA Lo, AT
IR & BRI — A T, ATHIEILRATERA, T 20 SRR T) DR AR LIS %
SRR O 1= 3 DRI T3, RIS b DT 5,

* Masao Chaki* and Nobuyoshi Tsuzuki!
The Institute of Applied Energy
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RETE M-S T O R FIFFEEE R S E R D BIME R DRER - ARHTET
(2) SA a— FETILOKRE
Evaluation of RCIC operation condition under beyond design basis by experiment and analysis
(2) Consideration of severe accident code model
“RREOCRESL Y, AR TR L OAOR MER!
L )L — A LS

JRAFARKTEEI L, FO~DHEKEZIT) 2L DTE S RCIC 1, RMEREERFICENTHENTE 2
HHF DM HBE CTh 2, REFEMSTD RCIC OEEREZ EEIICIEERE L. £ OITE7 A
B0 fide Z &g, BERRIBIS/AKAUR K AR D B 72 2 2 i LTI D LHIfF STV D,

*—7J—F :RCIC, Z4#f F, SA =— K, SAMPSON
1. #E

HOLE R — R IR EIT S BV T, 2 SRR RREERE A AR (RCIC) DZARRERE) % —
DERANGFETCEMBEMELZLHEINTWD, 20X 2B RAEE 2, WEFRETICE T2
RCIC DOENMERFEZ R T 2720 OFERR & MNTIC X D5Hl A2 FEhE L, ZOFEZHET 5, Zhick b,
RCIC B)EHIPHDILKR A FIRE L T2 & & b, WEEFHRT = — NICFEETRRET VAR L, FET D
ZLTRERT T NTOREMEMIZARRICT A2 EZHIEL TS, ARETIIRESE —F 1R EH 2
OO T — & & 5T, BEEEST = — F SAMPSON (2 X » TRESMSAOIRPLIZIE TS RCIC

DS 72 & DEBE T L7455 8% W0 5. o 2
2. FRARERAE s 0 | Sl
SIS H AT = — R SAMPSON % TR B8 T 1% ﬁj:;;;fa”““*-dﬁT:§
C R R G L TS eV N L N N1 — T
RCIC 12 & % SIC 75 RPV ~DWHIK D B %% E L PRV & = — —_\E
O SIC ENBT—4 & —FF B RIECOMM 21T -T2, B85 00— T

#U7E RPVDIW E D DREARITAL & 72 2 72 1 SAMPSON ﬁ’%%&:i % RPV £ )
WIZ SIC 5 RPV ~EK L7zm#HIK & [AEDO RPY N TO
FAFIRAED KN SIC ~EAT 2 LALE LIB A1, RPV N
SR ERET S DICHEARTEAKREZFHMICL VEXH
L SAMPSON M8 & bl L7z, = ORI 2 L7antz, B
B R MO LT, WIS HRRE DB R4S ] e
SAMPSON fifhi d 7 MEIE S 72 572, ZOFEE LT © o
DREFATIL RPV BE > 5 ORI L 5 AR O SICHOWAT o0
KOBESHPEBE SN TORN ENEZHND, tmet
. 2 EAKED RS R

3. #5ER

SAMPSON (2 X % & 5 55— 3 BT 2 BREDO MMM 21TV RCIC (2 K 2% RPV ~DEKEDOHEEE 2 15 25
ZENTEE, SBLICEANT L AFOBEN L OWAKRO RS Y &b ARED A R & TR
UMENTERR ST, Z OFERIZA %O RCIC EFADIEROBE L+ 5, ABFRITRFELE . Tk 29 4
2T D2 A B IS B i IR G O 7= DR BIR E% . TEESNEZ b0 TH 5,

" Yoshihiro Morita®, Chiaki Kino* and Masao Chaki'
“The Institute of Applied Energy
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E&E SA 21— F SAMPSON O&EE1E
2) HEA Y2 —T T —RED 21— LD
Development of Severe Accident Analysis Code SAMPSON
(2) Development of Control Interface Module
*& 7k EA) L2 Finger Richard 13, 254K k!
L XX — B TENEAT. 28ipTE 7 R XY 7 |
SBITE TA— R~y -y 7 ZFES

[EPE SA =1— F SAMPSON O bz Big L LIZBRFERIUZ DWW THRE T 2D, BT OBREINAET £ 2 —
JNZB| & X . KRTITEIEA v & — 7 2 — 2 E Y 2 — LOBFIRIIZ OV THET 5,

F—J—F :SAMPSON, ¥bE7 77 vF v ha—FK, vYIalb—vav

1. #¥E

TR ETT I Ty M ia— RO 55, MAAP, MELCOR 283 I fHREZN A RRABR > TMI ekl L4
THRBEL LTS, ZIUTK L, T FEREENOFERD OISR NFRICEDL O FREMIT CX 5
EE=— K& LT, SAMPSON (%1993 4 XV =2 — RBFBITHOILTE2[1],

F RS IR IR BEATEMLIRE, Fi A E 272 SAMPSON =1 — R OE 7 /Lt B R4 B o Flj
JRFRNT 23 FNE S [2], BIAED IAE TIIBRRE MG L T\ 5,
2. SAMPSON a— FEE{L

SAMPSONa — K

KECHT 7 V7Y kv A2 MEO - &

. A . . B " PREHEE— T YT S 7 — BB RAMKS
Eiiﬁé:\ ﬂlfﬁﬁ@fﬁkﬁ’\O)ﬂﬁfﬁ%E%%E%ﬁu?f%ﬁfi&bﬁﬂ§b PREAFPIE — U | KESRR
ARFLBE T =it¥jumﬁU

L7EHIEIA v 2 —T 2 — RAF D 2 — LT DN T

TRRRFPED |
RFFEBANKS |

FEHTLFLRTIYAH T

L OKFRIRFE
L BB BRAFPES L]

L~ .

2018%F BARFNER

T 5, ARBHZE Tl kB 2Rk 4 5 & L 72 Fortran
Jur I aa—RNE@EH L, KIFRB LA ¥
— 72— RAEY 2 —/LOBEX T, SAMPSON =2—
FOHEY 2= LOREHTZUREL, £V 2—
VBT « AN — N A v — T = — AL
7922 & Ta—F—DFEMELn LS, B
21— R PWR BIREAFHT - Phebus-FPTL f#HTIC X 2 4%
RIEZ SEhE L7,
3. #EiA

KR TIIIMRE D 22— L THIHEA ¥ —T 2 —RAE Y 2 — LGEO—Hl 2 #E Lz, IAE T
135 2 Hix SAMPSON =t — RO & E LA fike L T <,
BE 3k
[1] WNEEEERI, ZREERE, KHEMEL, IMPACT 7Ry =/ hF—L" BKFRET 7 ORI Ial—va v R
7 NIMPACT' O BHZE”, B AR 71757456, Vol. 41, No.3, pp.174-201 (1999)

AEga— K i@%ﬁ-ﬁﬁél‘ |
& DER BHEDhEE
GET! BT

(3 Al

ANV

i s ) DRI & A

(UO2B 4575 D)
WA o H—T 2 — RAF Y 2 — L OAIK

[2] M. Naitoh, H. Suzuki, H. Okada, “SEVERE ACCIDENT CODE DEVELOPMENT REFLECTING THE FUKUSHIMA
DISASTER?”, Proc. 18th Pacific Basin Nuclear Conference (PBNC 2012), PBNC 2012-FA0102, BEXCO, Busan, Korea, March
18-23 (2012).

“Naotoshi Tominaga® 2, Richard Finger! 3, Masao Chaki!

The Institute of Applied Energy, 2Currently, Advancesoft, 3Currently, Goldman Sachs Japan
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MELCOR,SAMPSON iz X 5 MCCI Z& D434
()R 7 ) 2B OEE & MELCOR f#4T
Analysis of MCCI phenomena by MELCOR and SAMPSON codes
(4)Outline of Fuel Debris and MELCOR Analysis
OKACIEF Y, ZRE OFFL, G BRI, R BIA, A BE-2
L7 KRR A7 K, 2B

BREFT 7 U BIRTIRESRN DX ¥ BT 4 I T T2 HERNICEB N T, FMEKEIEL-DICHE L
T 7V EBATHLERS S, fH5ET /L E MELCOR OFHHE 230 L CRERZ KT 52 itk - T,
BiRAE L0 EMICEMET 2 Z L1280, 77U OREIREEPEIZ DWW TRET L 72,

F—U—R: 77770 F¥ET 4, BET 7Y, MCCIL, wm#H AREME, MELCORv2.2

1. BETNMTEDT 7TV GBHME~DRE 5T 7 VL, BT 70 OFish & R - FRbEUGEN - 1R
B - I HIKIC X D BBADBUL ) ST %, Y ET T 73T v MIBT BRI A SARE E% O
¥ BT 4 TOBEFT 7 U SBIEH Lz, FEHEEORBRITIZEAERATETHLDT, RENHEET
DOBGF CHUFMICHEMT 2 L 2R RBD Z LICL > TT 7 U OWAFREHEIZ OV TS T 5,

2. BEEE TEAABLEZHMBICTELZLIICAHKCILZREDR NIRRT A X5 EF 1 &{hT,
80wt%UO2-20wt%Zr OERELT 7 VAL, #1177 ViR 2000K & L7-fEi % €7 /v & MELCOR IZ K % &F
FA SN L CHig U7, JEOBERE 500K OFERAZK 1, K 2177 (TQITRET 7 VEEZ L OIRE,
BUNTH D), MELCOR TOFT 7 VIRE X, FEE - 77 VRENOOHE - 227 ) — FR~DHEN
DENKDBFHENEE TH -T2, T7VICZ TAMBNEREND LRI D OEANERE LR L, &
RCTZT7ARBMHERTHLET 7 UM L THER Y RENSDEBNRRL hofe, 7T A MDERS N
BRI L > TT 7V b OB B D RREMERNH D Z L 2T, £, BT 7 U o)
DRBHERIIZDEREICL > TEVWRA LN, iGET LV TEREL TWRWa 7 U — MNRORERS FP
BHIZ DWW T ORER G-, BAHAREID FP WEELEI D T 720, #RMEITE M I, &7 A1
FHABRARIRFIC R R S e, IS Ko THRE T 2 BEEEDME T L7z, At E7 /v VANESA TiZHE B =
ANXZZE L TALFROERN E Z 5D T, Csl £V b CseMoOs DRSS STz,

MEEFNL MELCOR
3000 2.E+03 3000 2.E+03
—T_150t T_10000kg ----- T_1000kg  --- T_100kg —T_150t -----T_10000kg ---T_1000kg  --- T_100kg
—Q_150t Q_10000kg ---- Q_1000kg  --- Q_100kg —Q_150t -----Q_10000kg ---Q_1000kg --- Q_100kg
2500 0.E+00 2500 t”f}\._ e .
g g

- 3 £ z
£ 2000 264033 82000 =L T z
= - = N TrTmeees 3
o« I = =
=) m g =
g ] & =
% 1500 -4.E403 2 g 1500 m
s | el z B 5
= S g &

1000 T BEs03F 1000

500 _8.E+03 500 -8.E+03

0 300 600 900 1200 1500 1800 0 300 600 900 1200 1500 1800
TIME (s) TIME (s)

1. fSETMIEDT 7 VIRE & B 2. MELCOR IZ X 57 7 ViRJEE & BN

3. fEwm WHUKICE 2B DA I 7 - WIMTT 7 VIREIIRE BT 20T, BBk RO EE~D
EHITEMRCTH L, FIAFYET 4 TOMELEMN S T 7 VHEZ THEIHAT T TH S,

*Masashi Himi!, Hidetoshi Morita!, Koetsu Itoh?, Yoshihiro Ide! and Koichi Nakamura?

!AdvanceSoft Co., 2Central Research Institute of Electric Power Industry
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et MBS T 5 REMHTTILOER
(2) EBEHICXT STEN SBET~DBEAKIZEET S5
Application of Surrogate Models for Statistical Safety Evaluation
(2) Investigation of Applicability to Uncertainty Analysis for a PWR
AT HT
JFTHe s AT SFFERT

PWR 77 v MZEIF L /MkKr LOCA SEEARMMEBIEGE DT 7T v bRV A MRERIT,
RELAPS = — NIZ X 2 REHIE A e =i (PCT) O FE R L AR X 9~ A R HEHE T L 28 L, (U
MEFET T L D PCT OARHED S A 2 RELAPS =t — RIZ X 2T 5 & b L 7=,

X—0—F : HEHR 2N, RNEREET L, A SfEHT, RELAPS

1. BE WML EME T, Zeffifra— &2 HWi=2K £ 1 feEFEETF L2 V- PCT ¥zt
[BlOE T b a gt RIS L0 kL SRt 2 KD 5, 2 MEDFE A~ T ABU KT D R AFE
N & Eh rlRE7R R TIT 9 720121t Zefffra— K X EF R 7L RELAP

D HEHE IR FONSBRRERFTETVOBEANENTH D, [ my.
AHFIETIL, 4 0—7 PWR 77 >k O/MEKT LOCA $54 % %f T
1T, RELAPS -t ORAEHLFHE 7 /v 2 5L L TAHED S fif %’iﬁf 1148.6 | 1150.8 | 1160.8 | 1161.9
HraAT\ . PCT O 95% S Fifife =53 oD RFAM A L 2 RAIE L 72,

2 BRITEE  FEATRIEIE PWR 75 > k /Nl LOCA B EHE | 1249.3 | 1244.7 | 1240.2 | 1237.0
JEEARAREENFG (3 A > Tkl & LTz, KFERE XL, ﬁﬁf 1370.4 | 1353.0 | 1344.7 | 1342.4
RELAP5 =1 — RNIZ K 2FHRET VORI R - T Hia iR » o -
B (1024 ¥ 7 M) %1F\N. PCT ORHENS Z3F{H LTz, =6 PRELAPS == [z L o AT
2. KTt gic, Doy oI reyEHT—2 L LTR :

93 124 153 1024

BHERRE 7L A HESE L. RELAPS MRHT &M UELE A Ve || e o

FHIEHT 27\, PCT OFHEA & & RELAPS FRHFAE & ol L g 08 || —fosseriin (RELAP)

2o REFFHETNAMEDD, FHFT 2OV Ty T §m§

CET A LT TR, FEETVCERE 8 | rverage

102 )& B L. RELAPS 35 L oes # v 2idfeml 2% | (RELAP)

(2 TAFEH — F L) TR L 72, oo | 5%

3 MR LI, [CH TS e PCT R O | )

Gy AT O E Y TV H(98, 124, 183) I %t DK F I & 01000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500
RELAPS |2 X5 FHHEMS & i UCORd, & 112, R PCT [K]
EF )L TRDT- PCT %§+1ﬁ@?gqj"/70/1/%(@:)*(1”’9,«5{&@‘[@ 1 ReEFIET L% 7 PCT B

% RELAP5 |Z L ARG R & i L CRd,93 9 7 LTl ARBIEL DFE Y o T NEN R DRI
RELAPS 515 & Lhils U C 5% SR FhHe SR8 & 8/ NP, EfE &

5% S i fife i 23 KRFAl L 72, 153 ¥ 7 /L Tid RELAPS 1500 '
HE L IFE BT RN SN, 150 | ok pCT(RELAP)  —MomhCr (RELAP)
M 212, REHFFETIVIC L D 5% AR RIEA . IEFRE w00 F .
EIC L DRI & i L TRd, 183 oLl Wiks 2 . . " e,
= R N

BB & 1 O5UlE UK S BRI A kDD 2 L blc, B[ g
KRBT L0 5% BRI 2 R 7=, FEHEE )
F AW EMEO T Wilks LD b 7T Lo 1250 ¢
7Y x 0/ E <, RELAPS |2 & 2 EHEFHEISEWERNES 1200 B
ﬂf» 0 100 200 300 400 500 600 700 800 900 1000 1100

—o Number of Calculations [-]
SEH#R [1] 1. Kinoshita, et al., BEPU2018-149 (2018) 2 REHFHET VE AW PCT9%5%

B RAE O Wilks 7 & O g
"Ikuo Kinoshita, INSS
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[3HO06-09] Microscopic Analysis

Chair:Willem Van Rooijen(Univ. of Fukui)
Fri. Sep 7, 2018 10:50 AM - 12:00 PM Room H (B32 -B Building)

[3HO6] MD simulations to evaluate effects of stacking fault energies on defect
formation process in crystalline materials under neutron irradiation
*Akihide Kawamitsu®, Sho Hayakawa', Taira Okita®, Mitsuhiro Itakura® (1. School of
Engineering, the University of Tokyo, 2. Research into Artifacts, Center for Engineering, the
University of Tokyo, 3. Japan Atomic Energy Agency)
10:50 AM - 11:05 AM

[3HO7] On-the-fly kinetic Monte Carlo simulations for evaluating the behavior
of irradiation-induced defects in face-centered cubic metals
Sho Hayakawa?, *Kyosuke Shibasaki', Taira Okita®, Mitsuhiro Itakura®, Haixuan Xu’, Yuri N.
Osetsky® (1. Faculty of Engineering, The Univ. of Tokyo, 2. School of Engineering, The Univ. of
Tokyo, 3. RACE, The Univ. of Tokyo, 4. JAEA-CCSE, 5. The Univ. of Tennessee, 6. ORNL)
11:05 AM - 11:20 AM

[3HO8] Influence of stacking fault energies on the interaction between a void
and dislocation evaluated by MD simulations (4)
Kohei Doihara®, *Taira Okita', Mitsuhiro Itakura® (1. Research into Artifacts, Center for
Engineering, the University of Tokyo, 2. School of Engineering, the University of Tokyo, 3.
Japan Atomic Energy Agency)
11:20 AM - 11:35 AM

[3HO9] High precision calculation of heavy-ion collisions based on the spectral
method Il
*Yoritaka Iwata', Yasuhiro Takei?, Tianshu Chu?, Biheng Li* (1. Tokyo Institute of Technology,
2. Mizuho Information and Research Institute, 3. Chiba University, 4. Shibaura Institute of
Technology)
11:35 AM - 11:50 AM
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MD EZICL B EFRF THRBAXMGREABEICRETHHADEOEE )
-V HARTORE-
MD simulations to evaluate effects of stacking fault energies on defect formation process in crystalline
materials under neutron irradiation (4) -Influence of stress and strain-
“Jhwi o B!, phE RR 2 ORI EY e RS
VR TR e R), 2R RN T T e v 2 —, 3 H AR SIS0 B e i

DS TR R L LT, TYEFIRE T Cof@ R KRIZE T 2 OF A OREZ 55 8 ) AR K
DERAL LT, SIROTAAMIC LY, FITHE T REFESROTERN R E LT 2 Z L BWbhE ol
F—0—F: WA= FEE, BEXRT R X—, SFEEE KT Y UK

1

AP NREEM B & LIRS R EN DA —AT 4 ML, BRI L5 — (SFE) 23 bRV HE
DT (FCC) &BD—oTh 5. £z, ISHAMERE FIZB W TUIRMIERA IS DB 52T 5 Z & 3
HALTW DML ARWFZETIE, IR B LIS HARME SRS T CTOA— 27 F A MAORE S K MR
(2B DR A R 5728, SFE D AR D2 EEDOJEF AR T v v MEEZ W, o5l IROT A x A L
72 MD FHFLIZ X 0 BB R, RIBEASIROTZREIC KIET SFE 38 L OVOT AT O S8 & fffT L 7-.

2. BHEFE

ARFZETIX, MD fHHEa— R THh 25 LammpsPE VT MD 8 %47 ->72. SFE 78 14.6 ~ 186.5 mJ/m? & 5
720 ZOMOMMEEITIZIE - EITHRZNTWVWD 6 DD FCC &R TR T vy L2, dEELE LT
#h7E x[1,1,0], y[1,-1,1], z[1,-1,-2] DAL EZFZRE L. £ LT, #EELIZ01~1%DOTHEZENL, H
DRI RGNV —2 5.2 5 Z L12 X0 T BRUR 2 85045 L 72 100ps & COFHH & % 5 T 20 ~ 25 [El#uk L
THZ L2k, REERE, ROKRMBEARDIFEEIC KIETOT AR L OSFE OEELIH LM LT,
3. &R

Cu RSB E L, —RIZ L& M L= RAF—(Epga) S 30keV TD
R D RIGEA Y A XM & K 1IRT. 7eds, MEsic i H
GIEOT 2 1% &L 72 Ha ORR L OT a2 522056 ORR
DA AW, OFTHOFINC L0 &R TE 8BS L OEAES
ROBEITE BITHINT 523, FICRFRIEFEARITO TR0 25
R ZT, REWHA XOEASROBRPIMEES D — T, Z2HE
B TR T EA RIS D SRR E O IR TH -
7o ZAUEBIEOT AU X RIS E PO -2 Lo T4
BRERKT 5 DICHERT FLX — 2B S E 72 2 & TRRET
EAROZENEN L2 EEZBNRD.

SE X
[1] S. Miyashiro, S. Fujita, and T. Okita. Journal of Nuclear Materials 415.1 (2011) 1-4.

700
—-interstitials

600 --vacancies
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Cluster size

X1 KGR AR A X504

[2] V. Borovikov, M.I. Mendelev, A.H. King, and R. Lesar, MSMSE 23 (2015) 055003

[3] LAMMPS Molecular Dynamics Simulator  http://lammps.sandia.gov/

*Akihide Kawamitsu', Taira Okita? , Sho Hayawaka' and Mitsuhiro Itakura’
1'School of Engineering, the University of Tokyo, 2 Research into Artifacts, Center of Engineering, the University of Tokyo, 3Japan
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On-the-fly ¥ RT4 v « EVTHAILAEZFAL:
HOIAAERPICE T H5RHAFERMRDERCET HiRE
On-the-fly kinetic Monte Carlo simulations for evaluating the behavior
of irradiation-induced defects in face-centered cubic metals
I BE Y, SEIR T2, v #RE S, B FEEE 4, Haixuan Xu ®, Yury N. Osetsky ©
VHOR R PR TP LR 208, 2 RO R LA, S B R AN LY Lt si e o & —,
* B AR IS B 3 K4, © The University of Tennessee, ¢ Oak Ridge National Laboratory

HPET- BRI N O 2 B KRR A IR D28 & I REICBI L CL 40 T8 0% (MD) I ORE R A FIHIfE & L,
On-the-fly ¥R 7 v 7 « FL T AN wiEL WTfIT 21T > T2, 28 O RGeS 2% LoD, MDIEX
Vb ZHREWRFE TORMILERZ BT 5 2 L3 REE o T,

F—I—F: XRXT4vY - EUTHLORK BEHRFHEERF, T, hR5—FiEg
1. ®¥E

JRFFREER T, MR RV S E O RIESTER T 2 2 & (I A7 — FE) BRE %
BTHD, FEshRMEDOILHL, MR Z LI R REIER B OB AVREN L L T < e, KBTI AGOE
A RBICET 5 2 LRSI bE THIT 2 ECTEETH D, A — FEEIE, ERE Y 518
717% (MD) ETEREIL I TE 223, MD {ECTRBERE/RFEM A 77— /W 5EE EH100ps ThH72H, Z4
B DHEHE 5 REBESROZEE 2 BB L, M EE TR 52 L3, FELATRTHD, Eo.
A — PG T TIERT 2 RIES RIS THMERPIRTH 2720, A X2 b U R P2 HEFHITIERT 5
VBEDOHDHFRT 47 « BT ANuiE (KMC) ZHWD Z LIT#EU TRWEGNR LW, £ 2 TARIFET
X, TEMELBRRE 2 AT v 7 THE R 5 On-the-fly KMC % AV, B A7 — FHEE TERT 5 KiEA K
D, LYV EWRH A —/LTOEE) LJEREREZHET L2 L2 LT 25,

2. fHEAE

AHFZETIE, B RIZFLEH LRV F—50keV & L7=H 27— REHO MD FER[11% K 7-H5 O 9l
& L. Self-evolving atomistic kinetic Monte Carlo (SEAKMC) [2]% I\ TR IEESIRE B O AT 21T > 1=, 7=,
DL TR 2 R E LT R IART 2 v V312 VT,

3. R - EE

X 112i%, 600K TOFREFERO—FZ/RT, MDiEEHVZ 0.1ns £ TOMATA] TIIAETH D & R
SNTWZH O FHIET (SIA) EEERD, FEBROEME b OHEBEA T 5 2 & BARFR THIH T
HOEMNERole, ZOIBUTE ns LETHRAEL, Z4Ud MD FHE TORY S WL RFE A 7 —/L T
b2, RFIEIL, MDIETIIERY FWRATRERKF A — L OBR % | JRF-FBOMES ZRFELODO, H
HTEXBZEEBWRL, EBHICIVEVRBAZr— L TRETSE LEZONDIEAREESLE L AKFIEIC
XU THFAETH D Z L 2mET 5,

SEXR

[1] D. Nakanishi et al, submitted to Philo. Mag. t=0.1 (ns) t=2827 (ns)
[2] H.Xu et al., Phys. Rev. B,84(2011) 132103. . o . o
[3] V. Borovikov et al., MSMSE. 23 (2015) 055003. ‘ ‘

S. Hayakawa', *K. Shibasaki?, T. Okita®, M. Itakura?, H. Xu’, Y.N. Osetsky?® : ;Aﬁ
!School of Engineering, Univ. of Tokyo, 2Faculty of Engineering, Univ. of Tokyo, RACE, 1 SEAKMC |2t %
Univ. of Tokyo, “JAEA-CCSE, 3Univ. of Tennessee, “ORNL SIA 44k D 2B AT
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MD EZZRVWERFEALAH-EMEEERIZRIFTRB XM
IRILF—DZERHA 4
Influence of stacking fault energies on the interaction between a void and dislocation
evaluated by MD simulations (4)
TR B, RE RR 2, R TR
PHROK - L, PR - AL LERRE R 2 —, O ORI AT SR BR S A

{8 Kffa— % /V¥— (SFE) &B THLA—AT A MlIZER L, BEELoI 7oK E LTHRA FE
O A OF AAEIZ KIE T SFE OREZ 7L~V T LT-. ZZET R ORAEFE, ROEORE
EEDHAAERZREDS T DT TH L Z B LNE o7,

F—— B F—2FFA MH, HFYIal—a, BRIOEIEEL, bEAEN, B8

1. ¥8

HRE PRI O T, T ZEHEAE GRA R) ITIREEIC R TRERRZ WD, 017 nEHK
Th DU & D AERZREBICT T2 Z RO 5. FFIC, DEAMRMIIARZET RYIZXY T
AL, ZAUSEOEME R B 2 R TRl H D . BTNV IFH T LV OEEHTH Y, TORAE
AEPE 1 3FERE K= R V¥ — (SFE) 12 <IKFT 5. 207, K SFE THHA—AT A MEATIE, JFT
LAV DOBEN ISV TARA BRI X 282 TRIT 2083 H 5. AWFFETIE, A FE, SFE 241k
72 MD FHREICE O AR A -8 A EMERHOMRY], kO bz &7 L 2HNET .

2. BHEAE

MD F5CTl¥, LAMMPS % i\ 7211, SFE 28 14.6-186.5 mJ/m? & Z{t3 2% —J5, ZOMOMEMEIXIFIEE L
W6 DD FCCAERIRT-IIART vy WD 5 5 4 5% % vy, x[10-1130.9nm, y[1-21]149.6nm, z[111]25.0
nm, x §fy S5 ESEER, 2@ EREROFHEEALEARE L. SIS LT bh=ao/2[10-1] ® b
PHENL, e VL DSEEAL O R0 [ FIZTFEET D X 9ICARA R&ELE L7z, 100 K, R4 RER 2.0 - 6.0
nm & 2L 7 FHE A S 10 BTV, IS B B B R AW 71 (CRSS) 2R L7z,

3. MRLEER

B4 1, P21, RA NEE 2.00m (ZFBT HHENEHJERED SFE 12 L 5 HHiEZ 7”7, K SFE TIX, AA K&
DOFEERRIZ XV B AELIIARZAZT RV 2R L, BN ETX0mE»ns (K 1(a) 22658 3 <vm (¥
1(b) 22T 5. OTHZHT &, BRENFOET XV EIZKEY (¥ 1), N1 NS 5. —75,
& SFE Ti3, T WASICRET D720, BISROT~0 Eisl @

FHHNT, BT~ EOLBR S (K2@). OFREMT L, B Eememosamnenc®

(b)

2T HOBER TR RN ETER LARA R BT 5 (K 2b). — 0% :—-—-—-—-—-4
&, WO TEVESBESNE. HEEARERURS FIL2EEiR  ga g

EDTDRFIL, RETRVOREHE THLZ NP LN ERoT. 1 SFE=44.1 mdJ/m?2
BEB (ZB T HIHEAEH

[1] LAMMPS Molecular Dynamics Simulator < http://lammps.sandia.gov/> ‘(a) &
[2] V. Borovikov et al., Modelling Simul. Mater. Sci. Eng. 23 (2015) 055003. (b)

Kohei Doihara!, *Taira Okita> and Mitsuhiro Itakura’

!School of Engineering, University of Tokyo, 2Research into Artifacts, Center for Engineering, 2 SFE=186.5 mdJ/m?

2B T HHEAEM
University of Tokyo, JJAEA-CCSE
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ARY FIVEZRWLEA T U EHRBEOEFHR 11

High precision calculation of heavy-ion collisions based on the spectral method I1

EE R T, KHF RS, BXREF . FwiE ¢
' RIKRPRINRIRBIRERE, 2 AT (XFEHRE, P FEXE, ‘ZHIXI

ARY FVEIZEDVT, SRR OFRBEEERANHIHZEDOEERI 54 VTV AR EHE
THET, EMRMIREFERBAEERLOBREBREHASNIT S,

F—J—F: 7-UITRRY bk, BREIKES SA 0T RUFERX, BRERRADER SRERFEHRBEER

1. #®E

BEHDORFNOOERINIVEREEZDEDICE. FREY—BENSOLRILOBRFOSHKRE
LTS CETLRYRBLGRIGHEBZNYAD I ENTES [1] . ARETIIFERERBEERDOFTE
BEFROMEBHMELEDBERNRVEEZILANTVIOUELRBERREEZS [2] . BFEK
RIZODVWTHOINETOREN L. PHRBROEBMBEEERITARY A XOBEICHENT, EBROR
LEEEZSADEOICTARTHAZENEREIN TS —AT. FHELV S HEICEFFHEEZIT-
TEZDREZHLMNIT H-ODHEITEA TLVELY,

2. BMEAR

ARTIE, ERBY 54 0TI FUABKITH LT, ARY MLEZZEEBE L-BELCRERFEEZ
RETAHLET. THEDREHEANBHNRLEOBABROFTHALMNZT S, T, REFMZRD
ELE—EDBmMETmX 155,

3. iR
DEEDREEARIVNREDOBEEEFRDFTHLOMNCT & EBICHBEREAELOERICET S
—EDHRERET 5. PHERSEROERHEIRSBERICERINDIETRFEROEMEEZXEY
DEMMMEOAENALMISND I EAFEIND . CHERSRBEL L VITHKEMEBRED RICHE
EEZALSBYELVSEKRT. CRALIARKOEVIRTHS.

BEW
[1] K. Kean, Y. Iwata and S. Chiba, in preparation.
[2] Y. Iwata and J. A. Maruhn, a chapter “Energy density functional in nuclear physics” of a book “Density Functional Theory:

Principles, Applications and Analysis” Nova Publishers, New York, ISBN:978-1-62417-954-9 (2013).

*Yoritaka Iwata', Yasuhiro Takei® Tianshu Chu’ and Biheng Li*

'Tokyo Institute of Technology, 2Mizuho Information & Research Institute, *Chiba University, “Shibaura Institute of Technology
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FEFEICLOMHER NI —VDOERMERFEDIRE
QEHARAHA=a1—FIRy FI—Y OFERICET S5
Study on Fuel Loading Pattern Intuitive Generation Method by using Deep Learning
(2)Consideration on Application of Convolutional Neural Network
A ot
VR Y

HERZ o — MK 0 i b S22 — 2 %, BT — 2 L L TERAR=2—T LRy FTU—
TS, bob b b LWNERAY — U 2 S8 FEICOWTHER LT,
F—D—F: RHEEF/N2—2RiEE, FBEE, BHAA=Z 21—y FT7—9, ERRE.ERERK

1 AROER BOE ORRETClE, RO HI NI R SR 2 EE 0 DRGSR ATl 72 U B oo
PEICEN 722 82 — U B R LT BN B 5, 3 DSBS L7 B8RSR o — K SAMPLS [ 7 R
RS E AT A0, BXEECTIERRETER b2V VERE S O @ OVEREE 2 BRI O TR 2R, R PTBERY I 3R 55
TERBLCED Z &30 D, Bl LIRSRIT BTN B AN EREL O RLE % [E 7 L) d & 7> U PRIRHIFH 256D T
S HET D DT, IRARERRITIT B BRE OB A D REHERLREL U 2 B )OI 72 FLAE O 73T
EThD, A TIEEEAEOR THRENRE=2—T L%y NV —7 DI OV TR L7,

2EBEBALY RN — UBER T, EEGEORE O AN 2 &R ORI R 2 S TSR AY ISR 0
T et L b 2 @I 2 0 R AU PSR L T D 08, B8 Y — U RRICIERHRE XA EE T,
BRI AT B AU T2 Bl (8 (R R R REAR ) M3 & 2 SRS 70 5, ARSCIE, Mg aal, B LR THW O
TWBHERIAIB=2—F L% v b T —2 (CNN; Convolutional Neural Network) d 51l % F >, 584 T85RE 0 72 8
KB ARTICb 2 b b LWEMAY -V BENRT L2 2B T,

3 FERREICLZMBER /NI —D#EFE  ENI LT PWRZHGEE L, AJE 3L 2=y M8
MEZRGE), 18 64 == MNUARFRF.L~ > FIZRh) & L, &R E LTI, 268 X228 AL
J& X 4> RHEGTE X 2 DREED CNN AR L7z, BT — & & U, BribBHBvR A% 6 L350 (60,64,...,80
RNZHONT, ZHEh Gd FRELEIS 2 7 — A X kR AREIEIG 8 7 — R XELRTY A 27 )L D B HERBEE
5% —A(8,9,..,12GWdlt) , 7 6X80 7 —ADfiE .  BKEIYZR  chame- 40 80 80 80 80 g
R R A HE L % el k%213 SAMPLS % B —
7z, A @I EERR ISR CRENRICEE T L 7okt

LI TTTI1T

1205, 250 RN
U R b, AR S Y — B S ' y
F =& L LTY 2B 2T -7, CNN IZRFE Ok g* | |
BHU X MEE6X200 7 — A& A, A Shgms B ° /é/ >E
5 — Az 5T SIMULATE-3 = — R G 3%kt a2 iﬂgcp g §x8
P DR 2 3l 5 2 8T, bobbb L | | _Pooling/5L *.QC».
BB — R T & T R LT, MEERS)  AWERH)  WERA)
SEH M BIAHr=a2—TF Ty T —27 ORERL

[1] K.Ishitani, et. al., "Development of Multi-Stage Stochastic PWR Loading Pattern Search Code SAMPLS', Advances in
Nuclear Fuel Management 1V (2009).
(2164, "TRIE BN X DIREHERG /S & — o DERERERFIEORE", BAF /)52 2017 FFk D R4, 1G12.

"Kazuki Ishitani* *Nuclear Engineering and Services Company

2018%F BARFNZER -3H10 -



3HT1

2018FEMDAR

ZEBRIEYS VB LUAUTEO/ v 7 EEEREOE—REHE
First-principles Calculations of Non-colinear Parmagnetic States in Uranium Dioxyde and Gamma Iron
Bog FEEEYL ME RR 2 A
YUAEA, 2K

JEF TR B O CREAMR B O BB N 22 72 D H — FHE RN L E 0 ITbh ik Y 7 v & T~k
IZOWTC, T FDIHMT 2/ »ral) =7 REEMERIEZ W23 R OPCRIEE IOV TEmT 2.
F—0—F : FEEE

1. #¥E

BB LBy 7 3R CEERMEI THLIN, FRIVBEAE 2> T0A7H, §
—JFELFHRICB W T A B U0z BEICAN R IUZIE LWERRH2NZ b TWD, TA7 7
OG- E TR TOEREF DR 36 U5 & M T2 5REEPEIRREDS 1000K & THEFRF S D72, H—
JRERFHRICB VW THZD LD AL VR EZ W CEHR AT 2N TE D, L LERToN U~
PROWI TOA—RAT A MAD L5 72WE 0Lk TG 2 © O8O% A, HEMIREICH 5 720 KT
WCAE S BE R 20T NEND A% T v X DIERE LIDRETHEAT ILERND D, £/
REOENT =74 MAOZEICH FIR CHEMERBMEREN BN D, TOHEG, AV rOnEE2fzIE Z
FIANZRE L, +Z Fm & —Z FaO _FEEOAY % T X NIRLET D HENRETEZ 6N H, S BHIT,
HEDAENIZWaTFME HBICHL 28, 72 by 7o 0HFICB W TEARKLETHDL ALV
WUEMAERHZRD ANLD LA DR E E LTCERITEHMEZRTHLEROLZ LR EEEZIDH L
ZRIEDE L ISR T U E DIMWTZAE CELEEZHWD &0 HiEb b5, BlFEL L0 REICHEE L
TND LWV ERTIIBENEE LWV, =R, /»ral) =7 R A RBOFHEIITET O 4%
BREOHAERMALEL 2D, LER-Tal) =T RAVVEEE /a2 =T R AV VEEOFE a2
R OEN WM, RO DMMEMDOEN R EEAFHE L EH L EEHT 20 E2 0D D 2 ENREE LU,
2. AtH&ER

FH5IT FCC #k(Fe32) &3 U02(U32064)IC DWW THToTn, TV X AR A VEEIL, 2 ) =T 28545
L oomEE eA4aed X 9123 2, Special Quasi-Random Structure (SQS) & ME(EIL 5 Bl iE & VN CTERL
L7ce /a2l =T REBEIZOWTIE, Fad 1 2FEEO<110>HFMICREL, Zhax 1 26esE 2 H
KRIZ SQS Bl 2 1ER L CtHE A2 T o7z, /v a ) =T RGE, A omE M HEEmE & bIctha ok
(LT 2HIA2H 0 BCRENELS ooz, TNEISTED, A OFMBYIOTT b T i Gaic~
FT 4 TR AT o7 A, BIEFRIGEENMS O, A CHLEMAERZ AN 8HE,
{bD 7 U TIEAE UA<U0>F A% 1 &0 <, BETIEFFICm ER0T WA R o7z, £ AL U HLEFE
AAEHOAEITEC BILY 7 B TR FERICHEN S - 122, SHCBWTITRENEH TX 2,
3. #E

TR T 7 U OREICB O TUIAE VHUER B EREZ AND ZENEELL, 20D/ ral) =7
BEABRHT22 L1 d, AV VHUEMHBEROHEBEROa X MNIEHRTE 200 THL2D, /=
V=TREEZHND AV Y 8BS DEEXD, —HTHBOGAITMEICENZ EREN N
V=T hitATtoThrtBEILND,

"Mitsuhiro Itakura® , Taira Okita? and Hiroki Nakamural

LJAEA, 2U.Tokyo
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(1) 2 RuDfEt
Investigation of neutron transport calculation using Iso-Geometric (IGA) method
(1) 2 dimensional analysis
i EEFE Y, W.F.G. van Rooijen?
YRR, IR E E BRI - ) TR e

IGA 1E£B X OB Z2 W C. [EEORICK U CTHMET R oM 2 T3 2 FIEEZBE L T D, #iE
ROEEFHH 71— F NEWT OFFTHRER & Ofic kv | BUEBRFEH O 72— ROREIZ S W TR 24772 -
2o AT 2 T OMTHRER AN T 2.
F—D—F : IGA L, AMREHRE, T msEsG, BT, EERIR

1. BREBKLUVEM FHTFOFENT ZBER AT 2 &1d, M@URikEt, EWEiE, 2 L TLEeEsTF
5 ECEETHD, Ll BIEAVON TV DT FIETIE, BRI X 2B RER EIC LY WODIZE
B LT EBEEORIZKR U TT 21T 2 Z EIIREETH D, 2D Lnn, BRITKHS LTI 2170, 47
DR DREE 2 [0 L &8 572012, AEBEDOIARISK U CHRYEF 100 2 i+ 5 FIE2 BRI 2,

2. BIFiE BIEHOOLN TV AT FIE T, AREREEZHOLBRIGEEIIC A v v a B s Tn
%o — 7 A RGE TS T 2 RNT T IE TIL, fi#AT %14 & 72 2 FERk % NURBS (Non-Uniform Rational B-Spline™)
ZRAWTIEMICKIR L, TORRICKH L THERT S22 Ay v 220 HEZITY, ZOFEITHS
LR BT & R AR < IR —Th D Z 225, Iso-Geometric Analysis (IGA 752) & X
o, ZOFEZEY, BELIAEEDORIRICK T DT /RE & 70D, EoHMEF R oM OMITIZ oW
T, HREPEEGE KO SniEE V5B, :
3. BMERMDAE LM — NORBEICOWT,
NEWT OFENTHER & ik a2 1770 9 2 & THiat &1 772 o7, f#
BESRH R OMLETAR, TR 1 CBGT v F v — 7 WA 5% EE
WAERR L7z, =3 0F— 2 7 BECRIE L, EHE U02, MOX

(4.3%. 7.0%. 8.7%) O 4 FHEUZOWTHEMT Z1T72 572,

4 HEBEUER UO2H L UMOX DR EHE LA % LT, 1 TSR O g o> —
IGA k% Wz 2— R & NEWT OfEFTFERIC W T, kT Ve s NEWT, 4 - Phseh o 32
FHOMOIRIT L —H LTz (K1), EEREGEERD

[IEEEEEE
|

K1 BEEOREME 1 RITHT S

AR 01%RRE TH -7 (R D, EEE 1LESFLEEIZS TG O Ll
¥ 77 < N ek BE s A7 k-eff k-eff
WTIFBUEMT R CH 5, BFET O 72— NIZR VKL TRt (NEWT) (%O i)
AT/ 9 Z W TE D —JF, Mol 2 — NI~ TR uo, 1.32407 1.32383
BINEWZD, TR W TER LB ZED TV D, MOX (4.3%) 1.13469 1.13325
PN MOX (7.0%) 1.15926 1.15737
MOX (8.7%) 1.17255 1.17048

[1] Les Piegl and Wayne Tiller, “The NURBS book”, Springer (1995)

[2] J.A. Cottrell, T.J.R. Hughes, Y.Bazilevs, “Isogeometric analysis”, Wiley (2009)
[3] AR. Owens, J.A. Welch, J. Kophazi, M.D. Eaton, “Discontinuouslisogeometric analysis methods for the first-order form of the
neutron transport equation with discrete ordinates (Sn) angular discretization”, J. Comp. Phys. 315, 501 — 535 (2016)

[4] “Benchmark on Deterministic Transport Calculations Without Spatial Homogenisation”, NEA/NSC/DOC(2003)16

*Riho Horital, W.F.G. van Rooijen?

tUniversity of Fukui, 2Research Institute of Nuclear Engineering
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Investigation of neutron transport calculation using Iso-Geometric method:
(2) 3-dimensional analysis
*W.F.G. van Rooijen?, R. Horita?
1Research Institute of Nuclear Engineering, U. of Fukui, 2U. of Fukui, Graduate School of Engineering

A neutron transport calculation code based on IGA theory is being developed to perform neutron transport
calculations in two or three dimensional spatial domains. In this paper, the code features are introduced and results of
3D calculations are presented. Calculated results have good accuracy but the calculation time is unacceptable.
Keywords: Iso-Geometric Analysis, Neutron Transport Theory, Sy method, Finite Element Method

1. Introduction In neutronic calculations the spatial domain is usually represented in a simplified manner, e.g.
Cartesian, cylindrical or Hex-Z geometry. In order to analyze more general geometries, for example to take into
account effects of thermal expansion or deformation due to mechanical stress, the theory of Iso-Geometric Analysis
(IGA) can be used. In our work, IGA is used for Sy neutron transport calculations in 2D and 3D arbitrary geometry.

2. Theory In our work the conventional Sy method and a Finite Element Method based on Iso-Geometric Analysis
(IGA) [1] are used to solve the neutron transport equation. In the IGA method the theory of NURBS [2] is used to
describe the geometrical domain, and the same basis functions are also used to solve the neutron transport equation.
In comparison to conventional method, the IGA method has 2 special features: first, the theory of NURBS allows to
describe arbitrary geometrical domains in a mathematically exact way, and second, the basis functions are
automatically adapted to the geometrical domain.

3. Code design and implementation In the present work, a completely new calculation code was developed, using
the theory from [2] regarding NURBS functions, and based on the work in [1] and [3] for S calculations. The code is
designed with the following features: multi-group Sy calculations in 2 or 3 dimensions, anisotropic scatter, fixed
source calculations, A-mode calculations, a-mode calculations, and time-stepping calculations.

4. Results The new 3D version of our code was tested in two ways: the Method of Manufactured solutions was used
to confirm that the convergence properties are as expected from theory. As a first attempt for 3D eigenvalue
calculations, the first problem of the Takeda-benchmarks [4] was calculated: a small, cube-shaped thermal reactor
with control rod infout. Results are given in Table 1. Adequate results were found but the calculation time is excessive
at the moment. Investigations have shown two causes: the treatment of boundary conditions at internal boundaries,
and the sweep-order through the mesh. Both aspects are currently under development.

3. Conclusion We are developing a new Sy neutron | Table 1: Results for Takeda-1 benchmark (KUCA-type core)

transport code based on IGA theory. 3-D benchmark Thiswork | KENO6 Benchmark
calculations have given good results. The CR up 0.9788 0.9775 + 0.00013 | 0.9765
calculation time of the present code is unacceptable CR down 0.9636 0.9626 + 0.00012 | 0.9621
and improvements are underway. CR worth 00152 0.0149 0.0144
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Assessment of Core Status of TEPCO's Fukushima Daiichi Nuclear Power Plants
(107) Evaluation for Long Term Erosion of Containment Floor
by Sensitivity Analyses for Debris Accumulation Condition
“Hm B2, R E, S R
'IRID, *H3ZGE

EE T NFEH 1 BHERGIZ, MCCL IZX 5 PCV BRI L BT 7 U OIRREEHEET S 728,
SAMPSON =1— RZ W, 77U OHEFRIRIER /T A — & L LT EWHR A58 ORISR 2 £ L 7=,
F—D— K wEH T RET, €777 7, SAMPSON, MCCI, AT

1. #E : BEE R TR BEHOFNIRIIER 2BV T, MCCLIZ X 5 PCV K « BEORME L BB 7 U IREE
DOHEFEIZRE LTI, fi#fT & PCV NEGRE O 607 7 a—FBNENTH S, ZHETIZIRLT 7 VIk
D30 FENT(DSA)E Y 2 — L Z HWT, 1 BREDT 7 VIR 0 ERERHT 21TV, JE3 0 OXER 72 M2 L
72U RHTIE, 1 SAEORREHEER - 77V AR L, MCCI ZEEhZ BE 32 fFAT i 2> B 017 3 2 [k
THZLEAME LT, B TT7 7 U DIIRY « RIS 23T A — 2R Effr 2 Eli L, 1| SHEORBIRE
HE) & B L7,

2. REIREBEEORERMN : PCV NIOET) - IRESRMIEAZIET 5729, DSAEY 2—/L& PCV NEUK )
FEHT(CVPAYE ¥ = — /LA Al S TRRNT L 7o, BRI R A i iC L DA BE L, 2>
7 U — MR IR R FEBRENCESERE Lz, TOHT 7V ORI EBEL, BET 7V 2HRE ST

(=21 XFRZVRITARO UTHERE, 2 RORICHERE, 3: FIA4 U =/VRIZHR ) fffT L7,

37 —AOT 7 VEEORHZEL (K1) &, REFIE LTy —R 1 OftErE ORISR (K2), BRICK
DT 2L NVBEOAREFT (K 3) 2T, ToREER, 77 V% Tk 2~3 AR CTRAEMEILT S22, H
PIEEKROZRNGEETE 27 ) — MR ORERFE T, KHEERAAT A X NAZRIZE SRV AR, S
SIZH Ty N BB TR TIET A X OVEEDR B INH] S 45 FTREME AR LTz,

300 BB SE#ENT-
250 @fﬁ%m
2 200 | /7 EaEr
W 150 |/f : B
i / BREE
R0 2 e A
50 — 522 (thsiftis)
- AH_ 2= 32
0 =23 (RIAIDIERREL) A=A’ HE B-B’ E&ﬁﬁ
0 2 4 6 8 mEETI)EIVY)—REK-E EEREHS (IVI—k=2FTY)
FTIUETRIAEORM t (B) O95X+ BEPCVIIILER BERTRELEEEE-PCVIIIL
1 57V EROREZEL 2 PCV $EKTE o [Eii 5 A 3 BEIC L AHHAET

BEHR - [1] HEBbE, fl, FPRRUUHEE D72 O FRRIREMNTIC L 57 7 U L3V RIBOFHIE, A AT )543 2017
FEFRDKRE, 1E09 (2017)

[2] VEHAEE, 1, BREMRSH - MlioE LD — 15—, ARFELFS 2018 FFFKDO KRS (2018)

[3] Foit, J. J., Presentation on MOCKA experiment at TCOFF meeting, Jan. 15-17 2018, OECD/NEA (2018)

BEE ORI, RREERE K2 TREEMETRER - BRAGHREEEM I LGOI DT,

*Masataka Hidaka'?, Tadashi Fujii"-? and Takeshi Sakai'-?

International Research Institute for Nuclear Decommissioning, Hitachi-GE Nuclear Energy, Ltd.

2018%F AARRFH%¥S - 3101 -



3102 2018EKDAL

RRENEEE—RFHREMFARRLEOEN - 5
(108) 2 BHDRFIFMmBAHNKRITHERL A o, > IREDHTE
Assessment of Core Status of TEPCO’s Fukushima Daiichi Nuclear Power Plants
(108) A Study on low contamination of Reactor Cooling Water System at Unit 2
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Assessment of Core Status of TEPCO's Fukushima Daiichi Nuclear Power Plants
(109) Difference in core energy in core material relocation in Units 2 and 3 of FDNPS and its effects
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Assessment of Core Status of TEPCO's Fukushima Daiichi Nuclear Power Plants
(120) Final results of 3 weeks analysis using SAMPSON code (Unitl)
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Assessment of Core Status of TEPCO's Fukushima Daiichi Nuclear Power Plants
Final results of 3 weeks analysis using SAMPSON code (Unit-2)
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Assessment of Core Status of TEPCO's Fukushima Daiichi Nuclear Power Plants
(112) Final results of 3 weeks analysis using SAMPSON code (Unit-3)
* Marco Pellegrini®, Chiaki Kino' and Masao Chaki’,
(TR F—RE TSR

As participant in the project aimed at improving the understanding of Fukushima Daiichi (1F) NPP conditions, IAE has performed
a comprehensive evaluation and analyses of the 1F units. At the beginning the accident scenario has been evaluated deeply among
all the members of the project, subsequently the SAMPSON code has been applied to confirm assumed phenomena and clarify
uncertain points. The analysis has confirmed that at Unit 3 a large portion of the core melted and relocated in the lower plenum.
Thereafter, because of lack of cooling, RPV failed and subsequently debris was gradually transferred to the pedestal triggering the
MCCI. It is estimated that a little amount of debris might have remained in the lower plenum while a considerable portion
relocated to the pedestal with limited spread to the DW.

Keyword : Fukushima Daiichi Nuclear Power Plants, Severe Accident, MCCI, SAMPSON

1. Introduction
The fiscal year 2017 represents the last year of the project aimed at improving the understanding of Fukushima Daiichi reactor
conditions. In this final year we have condensed all the experience gathered through SAMPSON analysis and modeling of the
Fukushima Daiichi to provide a best estimate calculation that can reproduce as much as possible the measurements, explain the
accident scenario and provide reliable estimations of the debris and FP distribution. The accident scenario was intensely analyzed
together with other members of the project through deep investigation of the measurements and an adequate scenario with firmed
points where consensus was reached and some points requiring additional clarification through the analysis, was drawn. In this
work we will present the latest results of the computation regarding Unit 3 discussing the assumptions, uncertain topics as well as
providing a rough picture of the debris distribution in the plant.
2. Results

In the SAMPSON prediction core degradation starts at around 38h in Figure 1 a), when the PCV pressure increases gradually.
Thereafter ADS triggers and PCV pressure is reduced through the S/C area opening (42h). Two debris slumps occur at around 43h,
small slump, and 45h, complete core debris relocation. In this calculation only the second large relocation is calculated and the
SAMPSON code provides a relatively good agreement of the RPV pressure spike, as well as the PCV pressure. Thereafter the
pressure rises after S/C vent closes (47h) because of debris quenching in the lower head as well as water leaking through the
downcomer manhole. Sea water is continuously injected through the fire pump until the pressure in the PCV reached around
0.4MPa. Thereafter the pressure is maintained high through water draining from the downcomer quenching the debris. At the time
when the RPV reached dry-out conditions, the pressure drops and lower head melts with sudden debris discharge (55h). In
sensitivity calculations on the behavior of the MCCI we have realized that a continuous relocation does not reproduce the pressure
signature. For this reason we have considered the possibility of discontinuous relocations assuming multiple and subsequent lower
head failures. This assumption is found successful to reproduce the pressure trend. Eventually the pressure reaches around 0.5MPa,
and the water injection is reduced to zero until, at the onset of water dryout (68h), the PCV pressure reduces to around 0.4MPa
driven by drywell head flange leak and drywell leak. Because of this pressure reduction a certain amount of water is transferred
from the S/C to the D/W where steam additionally starts to be generated pressure increases again. This process is repeated several
times until the pressure is stabilized. At around 70 hours the conditions of the pedestal by the MCCI is presented in Figure 1 b) and

c).

e -
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Figure 1 a) DW pressure results by the SAMPSON code, b) debris spread, c) vertical concrete ablation.

3. Conclusion

From the SAMPSON analysis of Unit 3 it is estimated that a large portion of the core melted and relocated to the lower plenum,
which subsequently failed because of lack of cooling. While around small amount of debris is estimated to remain as solid debris
in the lower head, a large portion is computed to be discharged gradually to the pedestal, where competing phenomena between
gas generation and leak resulted in an oscillatory behavior of the PCV pressure signature which was well reproduced by
SAMPSON.
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Thermal-hydraulics characteristics of the flat core-catcher for existing plants(2)
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Development of Leak Detector for Canister (Part3)
Leak Test by Horizontal Small Canister Model
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Risk Based Strategies for Inspection and Maintenance of Nuclear Power Plants
8. Reliability Evaluation Combining PFM and FMEA in Consideration of Cost
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Risk Based Strategies for Inspection and Maintenance of Nuclear Power Plants
(9) Evaluation on lifetime of piping considering fatigue
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Evaluation of cooling capability of isolation condenser under accident conditions
(3) Pressure dependence of cooling capability
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Evaluation of Cooling Capability of Isolation Condenser under Accident Conditions
(4) Evaluation of effect of noncondensable gas
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Development of Treatment for Low Radioactive Effluent in Tokai Reprocessing Plant
(19) Study on Cement Based Encapsulation of Sodium Carbonate Liquid Waste at full scale
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Development of Treatment for Low Radioactive Effluent in Tokai Reprocessing Plant
(20) Practical Study on Hydrogen Generation from Cement Solidified Products
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NRFHELDKFE T APRPE & W L C G(H) & B LT, # oo 0.03 (82) '
3ORRER WRROMIE WL AVE LI § | omeo Y a0
(NaNOga: 5%%%, NaNO,: 5%5%) & iV 72356, Bl A L ~ o T 065

v REAL D EFAKZIEM LD G(Hy) (0.08~015 REAIRD 5 8% 70%0%21;;?;@& Li-Ba
(n/100eV)) BT L~ TR MEZE & 7z (KRB, FE 72, (NGO, 1%, NaNO, 15%%)
RS A T0% E L, 7o 7o BRI 2 NaNOs; : 15%75% — § - g.gg E?gé) g.gg E?R))
NaNO; : 15%7% (I B¥) & L < 1% NaNOs : 30%%% —NaNO; : W i ' 0.04 (45) '

0%F% (X FBY) EAHE L7256 & G(H) XK~ 7, BRI 3 % - g.gi E?gg ) 0039 8’8§ E?g; |
MBI A S ORI L TKE T A A L 085 075 0.65
B eB 2 oo, BIEAT O NaNOs & NaNOz bk RBRIRO AR 70%02;;;;;@& BETS
ICARFRA ADFEELIHT 5 2 & ZOBFIE NaNOg & | (NaNOs SO, NaNO,: 0%7%)
NaNO, CHEEA A = & A s S 7. [A"Q&,@;@;’fﬁiﬁ;yﬁ]
SEXH t A FEEARD G(H)DRIEFER

[1] 725, fth, 2017 FRK DO KZ, IH02. [2] &6, fth, SEPAFH#RE, L11020.  [3] H, fth, JR7 7758, 39[12], 62 (1997).
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(2) IS OHLBRIZE T ZEBFTERDFEE

Studies on the palladium effect in high-level liquid waste
(2) Evaluation of inhibition factors in the palladium effect
*EN L PP IEEL Yk ERk L R 52
AN TR 2, BRI BIR 2, M PRI 2, R BRI, AiAE 1682, IR RO 8
VAARFSRA S, 2= FEmTERASME, AR A Y b=

i L ASVRREBEIR T D /3T U0 A AN K DKREEEDR (LT [T U0 A3R)) 12k 5 HEZEK
EOKBIEEFHERIFRBR L DT 2 b—3 3 U K ASAREEMENT s DHEE LT, HEERS LD, &
TEIZ S04z S Y CUMFAET D & ARSI BUGDMIH] S 402 ATREMEAS BV 2 & DVRIB STz,
F—I7—F:BULRNLEEER /XTV9L, KE BEEER, HF¥3Sal—Y3ay

1. #5

FALFL TR TRAET D @ L-UVIBERIRSE DT D0 A F o &0 T 5K T, BRARIZ LY
AT HKRBENNT VT LHRICEVEE SN, KFBREEDIHI SN Z ERMbTWALERL 51 #
WCBWTAT VT ARG A B = X LDORFHEIT - 7283, FREECARMIBEANRRICBIT 52370y
LINFADEBER OPLE A B =X NI PRSI TRy, £ 2T, ffEm L-ULBRIR 2 W2k
HEHEERFEARBRE ST 2 2 L—3 3 > (Materials Studio) % W 785 SE AT & BOAL T DS ECAL
L7z, ZED T FILF—D I L 0 HEE LT,
2. KFHEREREHER

FKFIR L ORI TSI 21T > TR L ~OVBEIRIC KT U C, KB E TR A i L7-, SalBrdet &
FOSREER A 1 17T, N OSMTBRARBHENIEAKT2HKkESE L L, HEZERKRLE L THEE
IND S04, ClaEE Lz, CLOBREIIEKMEY E L, SOLDREYL CléRE%EL Lz, £/, Ry
I 31T 2 A FRILIE AR Y O AF I B2 28 U 7= K (Na2SO4 KT & O NaCl Kigik) % T
TR U7z, BARE O 10 HBARENCES T D A M 2 0 UT-BROK BB E 2 95 &, SO2 %M
BRI B L UL BRI D JRIR & IR DM EEHE TH 5 DIk LT, CLIMIFIIEE D /10 L F ThbH Z &
ERER LTz, ZOREENG, CIB/NT VU LAOfBLIG 2 HE L TW A AT @ <, SO X RN D 70
WEBZBND, 7E, EAKICE D ESRNOBEROMEEREE IS T L, 2 X 0 /kFEHRA G EITEmMm3
D03 KA AL 21T 9 1 KRV R R SRS S

L MERREIT T Y | R | AR Pd NO:"! SO Cr FOSHE | ko

T AR EEE LK W | %% | [mmol/L] [mmol/L] [mmoVL] | [mmoVL] | E¥[/min] | FUSHEELL

BRABICHIGT H2ER | 1 1.7X10! 74 — 3.6X1071

BEThDI LD EAE 10 171 7.4X107 — 4.2X102

M D RHLIT BB, | S02 | 1 | 1.6x10! 7.4 1.2X 10! — 3.8X101 11

FTo mLVIRAEBEIRIC ' 10 1.6 7.4%107 | 1.4X10! — 3.7x102 0.9

HEND CHEEE. AR | o [ 15X 10! 7.4 2.8x102 | 2.3x10?2 0.06
% s 10 1.6 7.4X101 3.1x102 | 3.7x10% 0.09

BREAEO 110 Kiia TH T B L TR0 AR A SR

PHESR E R R WRETH D,
3. BFVIal—va Vil XEEROBNAFERIC X D= RV —ZDMEIT

NV DNBICBIT DRIGEA T = XL T PA I L NOs, NOg 73— F OE7 L T2 sk
THRIEDEIT LT W EBZ I BND, T2 T, $5AT D NOA A28 SO, HSOs KON CIIZ & # L 725
DEERDO T RN X —ZFHE L, KRN TICER L2356 ORELE Z BHRETER O T 3L X —2 TRl L 7=,
AR R A 212577, NOxA 4278 S042 KON ClCEHT S &, 100-350kd/mol &L &, SO0.2 K
O ClOBRINZETH D Z ENTFHREND, Lo T, BWIKEMNIZ S0 K CIAFEET % & Pd ~0 NOx
A A ORI ILE S, KEMEELOSIH S5 fREMERE V., —J7, HSOs D Pd ~DENL D2 E(L
Ei/hSnWied, #EE1355<, NOx OEALZAE T 5 rRetkidikvy, 72, EFRoKBHEFEERIZIHBNT
SO> DHEINT & A LHER S IR, ZiVIFH % 2 - NOx A A iD= 3L % — 2541 [kd/mol]

FEm L oUVEBERIR D pH MEW 28, HeO & S04
DA S I T, S0421472 < HSOs & L THAEL
TWH7DThoHEBZELXBND,

BEXH

NOx —4 77 NO 2T | NOABET | NOx—4 T

CLIZ fiE 4 CliciB# | SO | HSOsICEH#H
-122 (NOy' f&#1) 395 351 78 (NOy fE#1)
-206 (NOs &) -48 (NOy" [ #2)

[1] TKODAMA et al., Nuclear Technology, 172, 77 (2010)

(2] BN M, & L VVRMEFEIR D D O RHIKTE OIIEIR(T),

[3] BEA BRI, & L ~VIRARBEIR T DT 0 DRI B 2 aF5E(D),

HARBRF%e TRko k) TRk, (2012)

HART /e TRk kes) 1H17, (2016)

“Yoshikazu TAMAUCHI!, Masanao NAKANO!, Naoya SAKAGAMI!, Nobuyuki ARAI!, Naoki OGAWAZ2,
Shuji FUJII2, Yousuke MUKAI2, Taisuke TSUKAMOTO?, Yuki MAEHASHI2, Yosuke KATSUMURAS3
lJapan Nuclear Fuel, LTD, 2MITSUBISHI HEAVY INDUSTRIES, LTD, 3Japan Radioisotope Association
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Studies on the palladium effect in high-level liquid waste
(3) Evaluation of hydrogen production by gamma ray irradiation
R RE T, BN &, T OEE, Rk 52
AN TR 2, BRI BIR 2, M PRI 2, R BRI, AiAE 1682, IR RO 8
VAARFBSRASH, 2 =BT ERASH, SRAT MY F—T7Ha

TR L~V BERIRIC KT LT,y AR RRBR A JEhE U, KBEARL G EZ 3P L7, K& OMESES L~LBE
HDOKFAER GIEZ T 5 &, fiierm L~V BEIR T TII N T V0 AA A NS KD KFEHEEDR (LT I8
TZVULR]) BELDD, KIAEK GEMESIMA SN Z & 2HERE LT,

F—O—F : BUALVERRRE N\FV9L KR v KREMGIE

1. #5

PR TR CIAT 58 L~V ERRIR G DT D0 A F U 2 G5BT HWIRTIE, BESAOMIZ L
RAETDHIKRFBBNT VT AR 0 HE S, KERAEEDIFI SND Z EBMBNTWHAHHRL UL,
FHEATEE LT v BRI O K F AR RICET 57— 2 13 o TRy, £ 2T, B L-VULEER 4
Wy BRRRETRBR 2 e U, AKFAR G A2 L7,
2. KELEH GENEHAX

y BRIRERRBR ISRV T, KABERDKFIRE N HKFEARK G EERHET 5720, BHHEERH Lz, v
MRS X A kFAREOREHRZIORIcTHREND, £z, WHIKHAKZREZ 0 LUE L7ZBEOKHE
BEZQRUCTEEIND, - T, K[UHHOKFRREOKRIE T 0 v Mnb@QRUCHESE Q UKFAE
B) #8HL, ORURATLZETAFERGHEEZEHT DL Z ENAETH D,

Q =2.88x 107> DR(kGy/h) - G(H,) - p [umol/cm3 - sec] (1) C, = £ xQxt (2)
A
Q : KFAROEE DR : &= [kGy/h] G(H2) : KFEAERK G
p : WIREE [g/lem?] T : WeRE [sec] Vi ZAHEFE [mL]
Ci : KAHAKFERE [mmol/L] Ve : AR AEFE [mL] h:~>U—E%$(=0.11)

3. rREEAIABRR

MK, AHERTAIR S OB L~V BEIRIC X L,y ARERGERBR 2 520 U 7=, #5akBRS M & AKF A G |
3 1ITRT, OFHEES L -VBER TlIW T IoOREIZB W T Y, KEAER G EAOHMAKD 1/10 LLFT
bHZLEMER L, £, MEBIERIZBWTIE, v RBEIC X 2 KEORIBMASHEEA 4 1HE S
LB, fHEEA A RENEEMNT 51250 T, KEAK G EBBDOT L L2 LI (O, @),
WS IRABIC IV T, O L-VBEIR, K ONRIFRE DOHEE A A4 R E K O pH T 5 Qs+ Y
U LRI OKFEARK G EEREERLIZE 24, BEE L VVEIROKFELER G EIZ AT BRI ED
V0 RRE L o7z, TNOHDREENG, WTFNOREIZKW T, Bl L -UVEERIE, A i &
BIRFAERROIE R OVRT 7 DEHFAT K DKREHEEIT L0 AKRFEARGESHAK LD & 1/10 LA MEE

KT EEZLND,
1y BRBERRBRICH T A KEARK G E
i Dk @t LB Bk e
g Pd [mmol/L] — 16.9 — — —
= "NOs [mol/I] — 3.4 2.1 7.4 3.5
NS R | BEER | UhE | BRE | R | W | BE | Bhie | BbiE s
G i [xX107] 78 | 140 | 100 | 15 | 2.9 | 6.3 | 24 82 26 60
HiK Gl & D g™ — — — 1/52 | 1/48 | 1/16 | 1/3.3 | 1/1.2 | 1/3.8 1/1.7
*1 ;. /K & DRI LIR—IRBEICBIT AMAKD GEE D E R,
4. FLH

AR i L~V BRI kT U C oy SRR BB & 920 U 7oA IR, BB L~V BEIR O KA GBI, Mk
KRFAER G E IR L, WTOREBIZBWTHENNT DT LRI EVIEVEZ RS Z & 2R LT,
BE I
[1] TKODAMA et al., Nuclear Technology, 172, 77 (2010)

2] BN F—fh, & L-VVERMEREIR D O OB AKFEOMEIZRT), BAREF ¥ FRoR:) PHRE, (2012)
[3] Y.Katsumura / N-Centered Radicals. Edited by Z.B.Alfassi (1998) 393

“Yoshitaka SAITO!, Yoshikazu TAMAUCHI!, Masanao NAKANO!?, Nobuyuki ARAI', Naoki OGAWAZ,
Shuji FUJIIZ, Yousuke MUKAIZ, Taisuke TSUKAMOTO?, Yuki MAEHASHI2, Yosuke KATSUMURA?
1lJapan Nuclear Fuel, LTD, 2MITSUBISHI HEAVY INDUSTRIES, LTD, 3Japan Radioisotope Association
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(1) KRREHEADIA—SEYTA—RET 14—
Development of the Mobile Hydrogen Concentration Meter at the Reprocessing Plant
(1) Feasibility study on the application of hydrogen concentration meter
RS AR, KA AR B EER Y, PR OEEY EN B0 W 52N HE B
YHARRUR, 2 aor a i

N TRV T3 DK FE R A ABE T A B VW TAKBREAAETH L2 HMNE LT, HUETY
A OBREE T Olhfr, MRS IARE) ICB W T hHKRIBENAIE TRE/ KRBT 2 8E LT,
F—I— F : KEIEI, KEWRERS, HOIBRmHE, RS, FREE T4

1. #E

FHALERTIBICBIT 2 ERERD 5B, BEROMRIZ L 0 BAET ZKBBROMKDO 1oL L TRELR
L TN B TR K 3598 FE 3 o i AT REMEIC DWW T, SRR AW U TGS - BT L 7=,

2. EEAE
21 KRREFDEE

BERFMIFORE 2B E 2 ToKFREF~DOZRFH (PG, MEL v AFCERTRE, 5
LT 72N T & RHERMTYE, WA, KSR, AR A O, TSR X Ot ErE) 2 2
T, THROKFREF D DM ARE Lo, MEEMHE, RS A OB R ORI TEIZ DWW CiE, T
FEOERBRIC L R LT,

2.2 THERZR IR ERAER

RFEREFHI R LT, EREHRHCEE SN D KE EHBAKORES T
Z (k3 2~8vol%, FEAZRHT 0.03vol%) DIRFE AR 2 i ts . TEEhER
ATV, AHERTE & el L7z,

ZOFER, BBEREIOIE USRS EITT 2 3(K 1), 24 FEE% £ Ik
KRFERELZLZEL CHMTE D L amER LT,

2.3 T A R IREHRER

RFEREFHI L CURA T DIRIERO DRAET 2 Z ENEEINDHKE
LT BT ADZETIRA T AKFE 2~8vol%, 7 ¥ > 0~2vol%) DR FE R ER
7 Efite . FEIMERZITV., N T A DR B2 R LT,

ZORER, T B AFE T CIIOKFREFH O REME T 3 D[ (7 ¥
¥ 2% THERE 0.3~0.4% DK P)IZiT/e 7= b oD, IgERE(T7 H £ )
B L TKRBREZLZE L CRHIIT S Z N TE T,

2.4 BSHRBRERER

RFBPREFHIX LT, EREHIFICAEE SN DME 2.7Gy/h O H o~ # i

W, EEIER 2TV, BURRRm T A fERl L7z, B4 1 AR 7S SN R R A R

ZOFER, BRI G H £ ONCBEDL O T HEHRIC X D KFBREFF~OREITE U2\ LR TE T,
3. fE

AR O R O T dh OFHIER G MEF S| KBRREFH 2@ E L7c, MRRITATLELC XV FREATHE
ThdZ b, AIADKRREF ORGFHIHR A RET OMEEZ B ET 2,

“Yuki Akamatsu®, Kohei Ootake®, Naoya Sakagami®, Masanao Nakano®, Yoshikazu Tamauchi!, Nobuyuki Arai* and Hiroshi

Murakami?

! JAPAN NUCLEAR FUEL LIMITED, 2KOBELCO RESEARCH INSTITUTE
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BB TIHICEH T 5 REKRBET OB
(2) AIREKFRRETTOERE
Development of the Mobile Hydrogen Concentration Meter at the Reprocessing Plant
(2) Design of the Mobile Hydrogen Concentration Meter
ey EEt, PR B KB ERRY, KB AL BN & R
HEENEVCS

ul

Zl

AN FTRHALBE T DK FIRHE 2 FRE T DRI W COKRFRREZHET 22 L2 AN E LT, HRFHE
DRI N2 AR K SR BE T & B JE L7,
F—0—F o OKFEEFE, TIRAUKFERER, ALY

1. #%E

AT CIERIE L7 AKFBRERH 2V, Z2~T7 U 7 VBIC TRHRADUK B IR EFH ORIER O G R O EL
1To7=,
2. BRETEK

BRI H T > TEE LTI AR DR WHEIEIIZIEIZO-50, 22 TIZLLFD 2 D2 oW Tk %,
RS ORI EAGDRE T CHEA T2 - EERBICRBITAMENEL BN

21 ERMME O ERER

AT TIE, ARFBREFDPHIRARICL > THET 2 2 Lzl
Rz, ZO7D, WERGHTADOBEEWAER (V—FAIK)
X DWHRORELITD 2L & Ui, MHiRARE GO DD
FRMEE AT D721, @ VBRI OB IR 2 Bl

KE-E=RESNA —

S TR A PHET 2 S0 I TR E R O fit A M RERR R s
Baitorz (M-12M) L5, 72 RMBE&RICIHOTHAR _ g
MR E L CEIE L= LD, AFEERATLZ L& _3 _— ‘

;fﬁiﬁﬁnswéﬁﬁ -1 B e
21 DA &, TEXHEA 22 BHT 5 - b\ BRI & & DS L e 7T
K HE I 7 D BRI A2 (R-2 B % % BB T, I OB LR 5. 17, WL < <
TV 7 U BEITH Y T 5 B TR 0mg/m?) TAFE N OIS SHARICAT L, & OER AN EEEIR RN A # S
BRI L E LTS A OB R A3 (R, IR 5 FEAM LT U w7 RS b o Tz
S, K ORI A B ORI AT 5 - L A B D L, — ORER 2 il R
BB, Eim, BUCES IR £ 5 2R RO ER A ST LA ThoTh, M~ ORESD
BEWE & 5 LIcE 0, JFEEENC B 5 E% 10mSvh Kl L35 T LA FA AT B,
3. BEHOBE
FERORERIC & 0 RO R DR A R T & 71, TR SR OB (R A Bt - B L
T, SRIEHEOMEE - BRIz S\ CRER L= = LD, A, HIE L CARBEA RIS 5T T b,

1.0E+01

4 —+— R0
10E400 —— fEAER1h
X fEFREFRE0.5h
< 10801
3
£
ﬁ 1.0E-02
L]
% 1.0E-03
B IR RIS 25
1.0E-04
0 50 100 150 200
RRFZEH 5D IEHE(cm)
B4-2  AHRARUK R IR BT (-3 LR O ER

“Masanao Nakano®, Wataru Nakamura®, Naoya Sakagami®, Oota Yuuki®, Yoshikazu Tamauchi* and Nobuyuki Arai*
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HEEARD D DRFE - BEICELLE ST =Y LOEREE
— Y IWEMIC & ZMBRIEIL T = LR DS —
Study on ruthenium volatilization during evaporation and dryness of nitrate solution

—Reduction of formation of volatile ruthenium tetroxide by sucrose addition—
g M, TR WY, BHORGE!
VEE BT
1 L VIR BE IR ATRE O AIBERE FE R S RIFFRN R A TES56r L BEIR D755 - H[EZ & b 72T =7 A (Ru)
D—FRFHFENED RuOs & L THE 415, ABFFETIE, FREFERIZIETTAIE LTy a B2 L Tmg L |
RuO4 x> NOx, CO, Dt A 2B &iirds L ORI L0 JE L7k R &2 7 5,
F—T—F: SLVEIR, VT =L, R, HEON, WMAEERETER, ARIEHE T

1. &

i LV IRHE BER T O 15 HIFERE FE R 2N R RF R I 5 ZR FE R B Sl C i, i = i O iRV TR H 6 L OY
RZ[E | JBLAE T D EEEHE T Ru O — B3 FHFEME D RuOs (2 b S 4L, BFflsh~ i S35 . RuOs DA R Z i
T HFEE L CRTARCT A ZBERICHNT 52 ENEZLN., TO—o2E LTy aBDORMARKN S
T&E7= (1, 2], ZHFETIZ, RuOs DAL, ¥ a ORI L 0 EEINOHEAIZ% LT 1/100 LA FIZHH] &
D ZERHLMNITR 5> TWDD, ZILRIBIED R L-VEEIR DN HLE | BiiE 3 5 mFE Th > a b & ORGSR,
RuOy DAERERHNHI S5 A B = X LTS STV, T TEE ST, BESPERE (MS) 2 HWT
R R O INB AR S5 RuO4 ZIE L. RuOs DAERLEE O R A s L C& 7= [3], ABFFE T,
¥ a HEORIMEIZRTT 5 RuOs B X 512 NOx, CO, HOIKHEDOHBT — % 218572012, BEFEKIC
VakEETIM L TOENL . Sk A% MS 15 X OURI T (FT-IR) (2 X 0 HIE L7z,

2. %Eﬁ 2.0 .. ... ° 2.0
PABERE ASGWdAU, AT 6 4, 400L-BERA-BEwE 18 J® e ® 18
BHE AR L, REERIEE 240 2mol/L & L CHUBBRIRZ AL 16 **  ta s
KMl BER, BEER, HIE TANY I TAh e X sy 143
U &) 26 TTH L E A, Ru BT 7000ppm TH S, T 5 12 ’ x . . 12 g
DFTE RO = & IR LI BRBE SouL 27 V3% % 0 s [em ] 10E
% (4mm id X 10mmh) (C AR, BFEERE (NETZSCH £ o MR N A X HNO, 0,8@
STA2500) Z JVTHIEAL 72, 100mL/min.® He %+ U 74 # . * % XZ;‘“ :Egz 06 &
AHC, 120CE T 10K/min THIE L7z, 3ominfRiF LT 2, % 4 faaxx, mco, | o, 5
BRL. & 610 SKmin T 800CE TR LA, ity 2z ¢ 8 IR N
GieX U T A AR, BUINTIEEICHERS L2 MS (JEOL ., =
. . . O | Gy %o o . ® 00 &
IMS-Q1500GC), FT-IR (Shimadzu Prestige-21) (ZHEA L, =
ZHZI RuOs, NO B LT HNO;, NO2, CO, Z75H LT, 00 02 04 06 08 10 12 14 16
3. HER LAERME (mmol-CikREE/g-so BRER)

BRI S NN A ORI HREED SR DI fh g, o+ B > 2 BRI 92 SR 2 Ot R
2B (CioHaoOn) WRIIEICRE LT 1SR, & a fEdngE (X #E#) T 0.5mmol-C/g-sol & Ti%, RuO;
e (@) ICHFHZRBMEIE R S h o 7o, i, NO O & (A) IRTEZELn 2o T2 DTkt L,
HNO; (X) 1T LMD L, ZIHEYS T 5 B0 NO, (@) MK L7, M2 TRFEITIZIECO, (M) &
L TRt SN2 E0vb, HEEIR (NOy) ERFOLISHE (NOs/C) (X (1) ko4 EEZ NS,

48NOs3™ + C12H22011 — 12C0O; +48NO;, +22H,0 + 240, (1)

—7J57C NO; & HNO; O HEJIE 0.6~0.8mmol T NO5/C 1% 1.2~1.6 £ 720 ¥ = BEiL HNO; 2 /0 fifd 57215 Tl
<, —EMHIBE L OMFEORZDHDH LEEZEZ BND, S HICY aPEEZRINT 5 & RuO, St H & O 23 B fife &
720 . WINE 0.7mmol-C/g-sol LA | Tld Ru AR/ EIIF 0.02% (BRHTIR) LT &7z, T ORI
BCTIE NO, M T % & & HIZNO NEE R L. RuOs AERKIZ 7 59 D AEERIR O NO ~DIRTTAVRE S iz,
BEXH

[1] /hE fh, BAFTF%E 12012 5D KE ), E30 [2]T. Ishio e al, Proc. Global 2015, Paris, France, Sep. 20-24, (2015),
Paper 5164. [3] M fh, HARFREFI57 12017 FEKODOKRE), 2K18  [4] T. KODAMA et al., Nucl. Technol., 172(2010)77.

*Tetsuya Kato!, Tsuyoshi Usami' and Takeshi Tsukada!
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Analytical Chemistry, Chemistry of Actinide Elements

[3J08-13] Analysis and Separation

Chair:Masanobu Nogami(Kindai Univ.)
Fri. Sep 7, 2018 2:45 PM - 4:25 PM Room J (A41 -A Building)

[3J08] Development of Quick and Remote Analysis for Severe Accident Reactor-
6
*Hironori Ohba'?, Katsuaki Akaoka', Ikuo Wakaida®, Atsushi Ohuchi®, Fumiki Mizusako®,
Yoshinori Etoh?, Tadahiko Torimaru® (1. JAEA, 2. QST, 3. NFD)
2:45 PM - 3:00 PM

[3J09] Development of Quick and Remote Analysis for Severe Accident Reactor-
6
*Katsuaki Akaoka', Hironori Ohba'?, Ikuo Wakaida', Atsushi Ohuchi®, Fumiki Mizusako®,
Yoshinori Etoh?, Tadahiko Torimaru® (1. Japan Atomic Energy Agency, 2. National Institutes
for Quantum and Radiological Science and Technology, 3. Nippon Nuclear Fuel Development
Co.,Ltd.)
3:00PM - 3:15PM

[3J10] Development of Quick and Remote Analysis for Severe Accident Reactor-
6
*Koji Tamura'?, Hironori Ohba"?, Morihisa Saeki'?, Tomitsugu Taguchi’, Hwan Hong Lim?,
Takunori Taira®, Ikuo Wakaida®? (1. QST, 2. JAEA, 3. NINS)
3:15PM - 3:30 PM

[3J11] Development of Quick and Remote Analysis for Severe Accident Reactor-
6
*Masabumi Miyabe', Masaki Oba’, Katsuaki Akaoka’, Ikuo Wakaida' (1. JAEA)
3:30PM - 3:45PM

[3J12] Spectroscopy of hyperfine structure of metal atom in glow discharge
plasma cell
*Daisuke Ishikawa', Yuta Yamamoto', Yoshihiro lwata®, Shuichi Hasegawa' (1. Univ of Tokyo)
3:45PM - 4:00 PM

[3J13] Mutual separation of Ln and An by multi-stage extraction using DOODA-
DGA extraction system
*Yuji Sasaki', Masahiko Matsumiya® (1. Japan Atomic Energy Agency, 2. Yokohama National
University)
4:00 PM - 4:15 PM

©Atomic Energy Society of Japan
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Development of Quick and Remote Analysis for Severe Accident Reactor-6
(1) Analysis of simulated fuel debris by fiber-optic probe LIBS
R GhA e, RRE SERE, R OB, RN Be, K 3o, REE BRI, Bl BE
VAKIFF T IERA SRS, B R BN TR SRR, B AR B SR AL

JR T DR EATES TIRAE LIRET 7 ) ORI DTN T 7 A N—fpk L —F—FR T L —r X
Sk (77 A /3—LIBS) ZEEA B L, U-ZrIRAHHEIRELT 7V OSHTICi#H Lz, = Of55%, U/Zr i
(XD AT MVIREEIIZ BRAFRMRBEE B AL, EESIT~D—ED RLIE L 2157,

F-J—R: FEIFEHE, BERET 7Y, L= —FR T L — 7 F Tk, T ANk, L—H—T T L
—Ya v

FUDIC FUE HEEH— R EFROFEFHEICIB VT, FOFRNIRNETINS = LR EERED 1
DOTHD. JFNTITEAE T LIZRET 7 U BIEEL, T OMECHERGOE WA FIFIEE 2D 5 TR
R THD. Abl, L—VF—FET L —7 XU GHUIBS)EFT 7 A N—ARIEV AT ARG DR
WAL 7 A /Meik LIBS 2EHE[112 VT, BRI E %2 & LB REN T 77 VI U CE R O AT REME 2
RO THET S

RERRAE HERET 7 URELE LT, MEBRIERALE LT U BL R ZIO: iKE V7 v EH% (UZr &
&) 73 0.05~2.13 £ 725 KO WZIRA LTeBER~LV v &, S BIZ UO2 BT IZ Zr, Fe OB IR GMELL
7oA i Uz, B CRIERR, R~ 7 1 Msik LIBS 2EfE (2 &: 1064 nm, #0K LE: SHz, 7
TAN—F:5m) OFa—T~y RERBERET 7 VICEM S TERE T A 2L/min) % 71— I W72 RkE
TITole. L= —HNE7e—7HOT10ml &L, AT buidTy & o VRIS CRIE Lz,
B L7 A7 bvint U, Zr, Fe, Cr, Ni, O, N&ED 27 hLE— 7 [ZBWTCTH LA WREERE,
W7 7 A S —DOFEHRER SR O EEA /N U 400~550 nm 35 £ Y 700~900 nm O EHEFA[1] TRA T U &G
MO ZRERR LT, BERESL > b U/Zr iIZOW CEERICRT 538 2 i~ 7.

BRRUPEBR MREHEO 1HIEZM 1ITRT. o500 U-
Zr WEOMATIZEBWTREWHEEZ /R L. X1 TlIM
H T BRIFEAR O E L EHERAEN SR 0.1 EROLND
28, U/Zr=0.05 OFEHZEB W T H U B — 27 [ X ICEH)
INDZENEERTE L. — RIS O LIBS #IlE T,
BRI ORME (LFTEHRE, HrRetE, AR 1258 <

4 I 1 ! I

—y=0.10285 + 1.2497x R’= 0.99948

Signal intensity ratio
N
1
T

R LTEREPBIHI SN D Z &AL, BET 7 U0 — —e—U712nm/21837m |
PEIAER A~ TTHEME AR S, 72, SEM/EDS T T st

T L7z L—— BRI O b I, LIBS B85 b THEE

U/Zr weight ratio

2018%F BARFNZER

L7 S R @R —E T2 2 L RNbhoT. 1 U/Zr ESLEEFRRELORGROD 141

SE X
[1] M. Saeki, et al., J. Nucl. Sci. Technol. 51 (2014) 930.

"Hironori Ohba'?, Katsuaki Akaoka', Ikuo Wakaida', Atsushi Ohuchi’, Fumiki Mizusako®, Yoshinori Etoh®, Tadahiko Torimaru®, 'Japan

Atomic Energy Agency, *National Institutes for Quantum and Radiological Science and Technology, *Nippon Nuclear Fuel

Development Co., Ltd.
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Development of Quick and Remote Analysis for Severe Accident Reactor-6
(2) Analysis of LIBS spectra using the least-square method for simulated fuel debris.
ORR FORR Y OKY akAI Y2, ESEHE BRY, KW 23, JkiE Sofe, iR BAIS, 5L G
VRAARF - S SEER RS, 2 BB AN TP SR, 3 B A ENEIBE FE R U AL

L— W —aF ey ek (LIBS) CTHIE SN2 Ji 7 I3 BT F g CTHRA L REL T 7 U 24 L -
U/ZrIFe IR GFUBID A7 E 2 ON T, TN LD HAK AT F V& VTl ZRIES &2 BT 2 i
L7z, ZORER. 2 FRIRG B & FIARIC HB R B ERRIE 2 55 - T2 R RS b7z,

X—D—F: BT 7YV R/ TRE, LIBS, L—F—, L—HF =T L —7 X7 RN,

1. #¥E
B S B — R T IR BT CTRA LT EET 77 ) 02 OO BUREWE O 2 0855 011%. BEsF
BEICE > THEFICEETH D, £ 2T, BBV 7' U 28 L7z UlZriFe B4R 2 LIBS THRIE L 7245 %
T, ENENDHED AT SV W Tl 3B K0 T LTz,

2. B AE

HE SN AT MILVOREE | 29K L OB E LTE X,
HAEWDRE AT IVOREZ I(L), JoHE m OFIE A~
MVOFREEZ i (m, 1) & T HEE, JEANT FLVOFREIXZ
HDOFTLRANT MNVOBIEOE RO LRETIVE (1)
X T ORIELRE a(m) & bmE T2 ELUTOLIITRSIND,

FactorRatio (Element/(U+Zr+Fe))

i = U R=0965 |
) e 7Zr R?=0927
1(2)= Zm (a(m)-i(m, 2)+b(m)) oor —— 4 Fe R=0949 |
Z ORI E N FFER A /N TRIBIC I VRS Z LI LD, 0 2 W:?ghtRati:(é"/) 8 100
BAMD AR MV EFRT IR EEE 2N TE D, Fig.1 #HERENT 77U O &R
2, ZOBIBRBO N D REMEIERT 5 Z L NAEET p—y P
3?) }Z) . - : LSJ|8'12u|atlon
Zr02
3. R Fe203

INET, 2FERAGOREHIEA L C& 7= [H/h RIEIC X
DAY ROVERNT ) & UlZrIFe @ 3FEZIRE LIZHE#EET 7 V12
*UCH A LR R, Bon-mEfRIT Figl lRTX91C
R275 0.9 A LD R WVERMEL R LTz, $£72. Fig.2 1R
LI A7 R JVIEIE AT hL & IR R < —T 5,

Intensity

L L L L L L
526 527 528 529 530 531 532 533

LD Z &M THR/NFlE& 2 A7 MVRNTE] 133 . Wave';“g*h ‘:Em% . .
Fig.2 JE A~ L &R AR
FELL IR A SN 7= 30RO L 728 A T b Hhg B i LS ig.2 PIEAST FIb AT A7
. Jb O B
TEAZ LT,

*Katsuaki Akaoka?, Hironori Ohbal?, Ikuo Wakaida!, Atsushi Ohuchi®, Fumiki Mizusako3, Yoshinori Etoh3, Tadahiko Torimaru?®
LJapan Atomic Energy Agency, ?National Institutes for Quantum and Radiological Science and Technology, *Nippon Nuclear Fuel

Development Co.,Ltd.
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Q) R4V BF v ITL—HTF—FBEIL—IV T U hOBARRALE
Development of Quick and Remote Analysis for Severe Accident Reactor-6
(3) Radiation dose rate effects to microchip-laser induced breakdown spectroscopy
THEE R L2, ORYE GAHINE M n BN BB CEm Y, AL 77 ARy 3, SRR R,
FIEFKR?
VRIS, 2 RS, O B R

HWRE DTN FRE/R 7 7 A N—BE L —F—FR T L — 7 X v 4% (LIBS) 2B\ T, /iy x
AT b7V AL —H—Z R L7 S 2 BI5E LT 5, AERIE CIR@BS S0 o e i H 18 5 T 4 /2xEEIC
~A 7 aF T LU—F—OEERHE & LIBS A7 RVHIE ~O R RA 2B L TR T 5,

F—I—F: BIFEE, VyA T A raFy T L—Y—, L=V —FRT L —7 X700k,
REERE SR SoIES

HE 77 MRV —FET L= XUt (LIBS) ICX2EWREDGITEL. RE
S5 — R A FIREHT ORI 7 U B LIS AN 7oATE - YRR IC B W ThH . Zoa RIS
TWB[1], BAIIATFEORBE(ZBIEL, v~ 705y 7L —%— (MCL) M\ /= LIBS A7 A
DOBIREZIT->TND[R2], ARETIEET I VI AYAG 2 ARY Yy b&EHAWEZMCL VAT A&tk L, L
— P —FIRFFIESC LIBS MIE (%2 U SRR 8 2 B L CRIERE R &2 i 5.
Plasma emission and LIBS Spectrum
REBRAFZE EBEEZX 1 IR T, [reers | O
Nd*": YAG/Cr*":YAG #4 & (3 mm[] X 10 mmL) (2% e
SR E — ROk L—— (1=808 nm, 120W) S —
A ESEIRET LT o<1 ns DL AMETRIET 5 1064 -
nm @ Q-sw.L—H—~v REHEEL, 230K 60
TR hE R 12 BT 0~10 kGy/h O#LPH CTHRERE R A 28

[ Power meter |

-—
Plasma
emission

h ( D
Samoie
I Synthetic Q PCX 12 X 25
1064nm AR 1213

Nd:YAG/Cr:YAG
mposite ceramic

Scintillation

FEEEE T O R ~ = [0 secor |
&4 CHOHEBEE F CORIRBES LIBS A</ - T .
My B zr &R FERE LR, 1 %%ﬁ@ﬂ%

R WHEBREROZEICH LT, L—F =M= X — DK F R0/ R FI5E A IR ] [ R O 1055 23 8
B S, BIBFFE~O BB B RS S vz, —J7 LIBS I22oW T, i EREE F L —9—H
NEFNVF—DPIER T LIS TH THEHEANT M SICBRITEX 22 b hote, £, TV
TR L > TE®ETII v I YAG A URY y bRV FL—2a VBTS20, ZhAFALTL—
P—~y FALEDOKENRMRERPHEE FRER - L2 MR TE T, TNOHDOMELY, v~ 7 uF v 7L
— W —Z 2z E LIBS o A7 A3 E GHRERE T2 31T D H ATREtEIc DWW C—E D FLil L 2157,
AL, SCEREE OFM & Ui T DR « A B S 310 1 0 920 S FAEERs TAE R B 2 B fi L
TIFNT 7 U MR IS Z OB O ST ORRE & A ET,

SEXHER [1] M. Sacki, et al., J. Nucl. Sci. Technol. 51 (2014) 930. [2] BAF 5, JF+ 12 12018 EFEDES | THatE 2N19,
[3]1 HED, BT 1%e 12015 FEROES | THRE 117

* Koji Tamura'-2, Hironori Ohba!, Morihisa Saeki'-?, Tomitsugu Taguchi', Hwan Hon Lim 3, Takunori Taira® and Ikuo Wakaida?

IQST, 2JAEA, NINS.
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(4) 7T L—2a HIBRIRG HEKIC & 5 RGBS HT
Development of Quick and Remote Analysis for Severe Accident Reactor-6
(4) Isotope Analysis by Laser Ablation Absorption Spectrometry
CEES B!, K EML, RM Y, EHE R
L i

IS HUE OBEST T4 U D8k x W E OB O, V=P =77 L—3I g > L ILIBIRIN 2 #i 2
BOESIEEZREL TS, o e U TIRE S 5 BUF P EH O 0 RAE R ~ O A2 2R %
728 HE R St OWUE 5 2tk % I FERGAFTHIE L. A7 B VBRIE-PEALERMEIZ SOV TRES LT,
F—O—F: v—Y=TTVv—=Tar, FEESHT, BREME, RN L —F—, IR

1. ¥g

WWEE IR TIEEI OB I, BT v nRB R AR % & . SO BSREE B T 5 BEREY)
DRENTREND, ZOREMIIIHEX 2 a BRENEG N, FREERLSERET DL Z LD, ZOKM
FLRR AT IZBETE O ML e TIECE BEOWEZ BT Z S I3 LW E B 2 oD, om0 ahE
DI= . DHVEER OB b BEERBRE L 70D, TO XD 2ozt LT, Fxldv—H—771
— g VBRI K D EEONTIEZ B LTV AL, S E TIIEREME B IRICTER L72As, IRAE
T AREEM B S B A E DN RIS TE B0 8 9 e, BUNCE U 72 EBRSME OE Va5 2 Hegh
HZLIIEETHD, A TIZ, HERSr 7 7 L —3 g VBRIV EIZ DWW THET 5,
2. EROME

X 1128 E O E %789, Nd:YAG L —H —3(532nm, 8ns, 0.1GW/em®) %, #J 800Pa O He 7/ A % FEHH L
TTEZERGIEAL, BHRA T —Y EO&RBREH <L v MCEEIZHRE Lz, B4E L7V — A2,
BEZELERL — -7 n — T HERZREIE, BRIEL, N RRAT V2 —% LT, 74 b
HA A — RTHRH Lz, 70— AR 7 1 —7 a5 BIIER SRRSOV AW T 557 2 8lT 5
LBl FERZOE T EZR Y 7 A —Fnas CHEAE LIRERSI 92 2 & TWRINARZ M2 JIE LTz,
3. REREER

X 2 1 3RRE O 72 B EBRGM (T 7 L—23 U005 200ps %) TO, FEIRRED HE 7O A~
FLTH D, RIRHK 35%D Hf & 27%0 "*Hf ORI 7 Mok 0, IR ALZ FLiTkE < 2K
BELTWD Z LRI, ZO8E (8 700MHz) 3R E T NETIIE LN KX JITEWN
T WMo Tr, KIS 18%D THE & 14%D "PHE OWRIERIZ. B A ¥ L A BAGKIFE B /ER ©/A
VIR RIS 5 - 0N INE#E Th 7=, F72 St Th R D K X0 3Sr A O FRINARIZ L 5 B
— 7 OFININE CTH 572, O DORERNDL, BIRISK L CRIMIES 7 S O/NS W IiHk TSI 217
L, Ry 7T —lgEMZ LD @S CEOEANMNEL 70D Z LN ynoiz,

K D —ER1%, JSPS BHAFE B4 GREEE = 18H01922) (2 Xk BBIEIC L » TE LN RE T,

| Nd:YAG Laser 532 nm l—

I B —
K z| Pl Ic%_l Co'ﬂgnast'on Intgg);(faat:)r =
€ Sl 2
“HeNe | VT Q
Ol =
I 8
Laser Lock U 8
Q
<

5° 89 1 | l L

0 2 4 6 8 10

) Relative frequency [GHz]
1 MR T 7 L—3 g RIS RS R X2 "Hf & PHF ORI — 2 DT b

[1] M. Miyabe et al Spectrochimica Acta B 134 (2017) 42-51, Appl. Phys. A 112 (2013) 87-92

* Masabumi Miyabe ! Masaki Oba !, Katsuaki Akaoka ! and Ikuo Wakaida '
'JAEA
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JO—E TS AT RIIZE TS BEMMEES
Spectroscopy of hyperfine structure of metal atom in glow discharge plasma cell
ERE L oot K Y, EmEEL Y, BRRIIE T
i UNI N

W E GRS —HF IR EBRTOERIC L 0 RE LR EEM 25T 572010, EBEAINCE S
WET T A< b—VF—Z AW AT 2O EZIT>TW5, SElE U OFEMDE L LT Tm
B A WO CUE L 72 D 0 fREE & R T 720, B RO IOV TGS 5,

X—D—F: WETT7 X~, BirE, HEZE(l, LabVIEW

EREEEMMICLYRETIRNETSAVEIHMENERERVEFEEICKEFET 2100, EFEHREIC
FYBRFERAGIRINF—EFLAARBERTED, CNITKY BREGMEOLLBEEERT 5 EHNTRET
HBI1FH, NEEBBAEFIEMEAKRECERTZEICEY, BEADA A U EEEZRA L LE-EBRE
HEQRFEMEETRANYRZYITNRIS, ChFA A A0 TS50T—2avEE0EMET S4
FUE—LICRBVWESHERETSIATORRTHY, MENMIORERECFEFZEICALLGH, %
BERNVNMRBELN S LEOEBMOBFELITCVEMG L ERWMRTRFORETHRIGAIEETH D,

EOERXTHRELE: Tm EREOWRINARY MLOKETEFHMICESD, FyTS5—2J1)—DRIZKBEBM
MAROEREZTo=(E 1), CHIFBIR[1I]EEFRFEENT—HELTLSEL., L—F—FEHNLERD
BREL-HLE, ILT. L—Y—RIGAERZTSICHEY. KRRRELZIZ2OVIIHLTITS
CEIZLT.PII4— RNy Y EIEERET - HEE 2L T, BREREILEER Lz, BETE. =48>
DWA/EBDIEEDOERICH LT R ILRSA vy FIZLEY Oy IAEEREDE L, BEIXA v FICLYTES
EEOBEERELELT S LETOYIDREINFILIz, FLRAHBREEZELIELEAORERESIC =
HDEFELT, 7HAJEBETORIIEBSTHASIES2HIZ NI19215 ZFLN, LabVIEW TAS S L

ZERL L T=,
. Resunance Freq. = 732033.85 Gljz
soxiop
= " “‘, | 480 MHz
12F
s 00 Freque‘r]liy |:GHZ]I ° I‘j =
K1 TmOREMRRARY L B2 RRERELDEOHDPI 71— /Ny Y EE
SEXH

[1] N. Kolachevsky et al., Appl. Phys. B 89, 589-594 (2007).

*Daisuke Ishikawa!, Yuta Yamamoto?, Yoshihiro Iwatal, and Shuichi Hasegawa!

! Univ. of Tokyo
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DOODA-DGA %% Befihitiif 4 vy %5 Lin, An fH . 55 H
Mutual separation of Ln and An by multi-stage extraction using
DOODA-DGA extraction system
e R, IR IES 2
VR R 2R ER

Ln =° An fHESEEHIRF A REORR LT, —ROEEFRTHIER SN D, 24V LA D S Dy O5rHE
EINEE R OB D, £72 Am/Cm Sy B FEBWEL T VEF TR O 73 B OBLIR 2 b 4B SR D B
%o, DOODA (VA FH4 27 207 I F) -DGA R AW TEZ BT X D AESBEORRZ R ~D,

F—U—F:FU8 AR v AT =T 7 F /4 K, G, DGA, YAX Y47 4 VT IR

1. #E FURTM BT 540 4 EREFO 307 % 74 K (Ln) 727 F /4 K (An) O
B BEIMD CEHEL W — T, 2 AV LA D5 O Dy 70BEC Am & Cm OOBEOIRNH S, 2513,
wfliZe Dy % 0SB 2 5L DO MENTS0, @R EWE CTHIE T2 975 Cm &AM KR Hivd Am
EOSBETHE VST D EENSTH D, Foxld Ln, An SEEFORIEL LT, DGA X DOODA % Bi% L T
Eieo LOLBBROANy FERTIIING OILREOTRIAHELBEIEE L, 06 - Tt o % Behbit
ARER 21TV, A AT,

2. EBFHE HHFHETLHETHS (Dy, Nd) OHANEEZ B Lz, DGALAWIC X HHiH T, &4+
& HA HHET R O HEEIT 100 BRI/ D, o T, DGA LA RIMIZ K 24 Ay B2 Mt L7z, g
EAENE Ei15 TDADGA % VT Lin DAl 2 920, 4 oK, A O Ln JEE % ICP-OES
XX ICP-MS THIE L7z, & B It OB st © 170y, Ln eI & OMflE 217 > 72,

3. MR 112 0.1IM TDADGA % > T, Ln Ot

SyBlbt A 0.3-0.7M F THRYRRIRIE & 4R > THT - 7o il R 10 e oavmnosl !

ZAR LT, Nd & Dy l2o0Tid 1845 £ TOLEEL 2 oaminos| . ¢ ;( 2 5 3(:
(DDYVDND) %5 Uiz, BE D | 9075 Btk & o] & Oominoale ¥ é ndono |
LT 0.3:0.4 M HNOs R 38 5., WRIC Ak O vttt A T seee,

e FLBE LT 7 LA 2 T TR % 0 o toe?

HH, Dy #HHIRIC 100%EITE 50, L LA 5 1000 ot ox. e ®

B T 0 0 4 7 U N % 100%0RI T % 7 7% THeRR aat @

Lz, 25, AHMH 3 EY #x Tt hiE Dy - ‘%E ¢« |
% 99.8%[EIL T & A% 4 FIR Y ez AR O ¢ A 0.LM TDDGA

Nd 78 0%IC72 5 = & & flesd Uiz, BIG. st K

THHEEH 3 B AR 4 B2 5 2 & T Dy ZIEILTX 107 L A ——

. " 56 58 60 62 64 66 68 70 72
Nd ZfrETE 22 &N TREND, 2HeROLFAR

R T, 22 CIIAREM 4 By, /KHE 4 BEoom i Efbhh
24T BREFRIC Dy 92%, Nd 0.7%[EUL O fE 2157,

Atomic number of Ln

1 TDdDGA (2 & % Ln filith

AWHFES AL TR B R 3 T 2CRGBR & 1 4 2 R FEAT O 1 K 28T R b B AL il D PR JE (BR
&S 18H03404) | OARTH D,

*Yuji Sasaki!, Masahiko Matsumiya? !Japan Atomic Energy Agency. 2Yokohama National University
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[3KO1-04] Dosimetry 1
Chair:Michiya Sasaki(CRIEPI)
Fri. Sep 7, 2018 9:30 AM - 10:35 AM Room K (B41 -B Building)

[3KO1] Study of dose evaluation technology using PVA-KI gel dosimeter
*Ryu Shibaoka', Yutaro Aoki', Hirotaka Ino", Glenn Harvel?, Toshiharu Sakura®, Takeyoshi
Sunagawa' (1. Fukui University of Technology, 2. University of Ontario institute of
Technology, 3. NuclearTechnology Inc.)
9:30 AM - 9:45 AM

[3K02] Advancement of airborne radiation measurement technology
*KOTARO OCHI", Alex Malins?, Mutsushi Ishida *, Tsutomu Yamada®*, Takamasa Nakasone®,
Yukihisa Sanada’ (1. JAEA Fukushima Environmental Safety Center, 2. JAEA Center for
Computational Science &e-System, 3. NESI Inc., 4. JREC Ltd.)
9:45 AM - 10:00 AM

[3K03] Advancement of airborne radiation measurement technology
*Alex Malins', Kotaro Ochi?, Takamasa Nakasone?, Tsutomu Yamada?®, Masahiko Machida’,
Hiroshi Kurikami'?, Kimiaki Saito"?, Yukihisa Sanada® (1. Center for Computational Science
&e-Systems, JAEA, 2. Fukushima Environmental Safety Centre, JAEA)
10:00 AM - 10:15 AM

[3K04] Total reflection X-ray fluorescence analysis of uranium extracted from a
model drainage water made by immersing of demolition waste in sea
water
*Tsugufumi Matsuyama'~, Yukie Izumoto', Kota Ishii?, Fumiaki Kan?, Yasuhiro Sakai?, Hiroshi
Yoshii' (1. National Institute of Quantum and Radiological Science and Technology, 2.
Toho.Univ.)
10:15 AM - 10:30 AM
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PVA-KI 7 VR EEH & AL =R EF MR TTR
Study of dose evaluation technology using PVA-KI1 gel dosimeter
THEME BEL HOK AAKER L, HEF HE L L2 oNn—UL2 fEf BIR3 W)I !
YEHTERPE 2 TZ, A ZVFTRRE 3 =a—2 VT T 7 /) ny—

TSRS AR BT D BT e R O sl 1EAL TE & LT, PVA(R Y B =7 b a— L) KIER & KI(Z
At BV U LK) & Uiz PVA-KI 7V Est & BRI Uiz, ARAFIECIX, BRI S iz PVA-KI 7LD
R AT 0 2 O W E 2 e OFHT Y 7 b DRSS 23 A 72,

F—T—F: FOABRERE, BORIEEE O AT T, CfgpT

1. #8

TR 26 1 L 72 23 ABIRIC BN T HUH RO FTHULIE IE R 7R RS AR ORI O 72 90 IS M EEAR T R 7
WThsd, AFFEETIE, Ka A M TERAEZ PVAKI ZUER 2B Lz YV, AFZETiX, PVA-KI
PR EFHNTR L LI R 0 A T 2 B DETIES AT L 2R L, KL ~0 X IS X 5%
IR R 2 B T,

2. PVA-KI )V 9 3 X 885

AR PATRSEEERE R OT 4 ARB M AN THRE 217072, X BRBE O, EEIE : 150kV, EE
Wi 2 20mA, 7 4 /L4 @ ALO.5Smm + Cu 0.1mm, #R&E=R : 2Gy/min Th 5, 2Gy TOHE L, Z DA LIRS AT
WA RN X 2 WOREERIE & ARFZE TRUYE L 72 I E 6B CRONE LT 72, D%, AW TIER
Lo 7R Y 7 N & LT, EiB O RGB fifT 217> 72,
I BREER

R L7 PVA-KI 7V ERT D RGB fi#hT L 7=t H % Fig.1
WY, #iEllhE RGB filE, MEEHIIWILIE TH S, Fig.l I [
BT, R ORI RO L T 2528, #¥ 200 b
PEER LTIV, G OfElX, 2Gy THKZ/R L., WIX
REOHAR L ISR T 2B 27T, B OMITRIGH &
DR & L, BIBEAE R LTS, B OEAHIE [
VAR ER R 2 METT 5 72010, PVAKI 2V B oW ¢
RERE 24T - 7=, WOGRERIE L7k, PVAKI 2 L0 g
. PVAKI 2L W FEE . 490nm FHIEIC ik & 7 L, 1R 1 °
IR ERORIK & 61T H ) LTI B8 2 LT, 7 oy ™
WA BT L7 BB R 2 <2 UL, 490nm (20K .
FEOMKE RS, AWEICHAZ o @ILF @ICHYS T ¥ ;

%%, RGB DT B ORI LTz L B2 5, ’ ‘
PRI SR T 5,

> @

Value of RGB
o

Absorbed Dose (Gy)

Fig.1 7 /L oW EIZ %35 RGB &
BEXH
[1] B)IS TPVA-KI RT VA 20— 5 OBFE ) A LERFEAE 5 47 5, p.105-110 (2017)
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L2205 DBSHRMERITOEEL
(1) LaBry(Ce)iRHHERZBE LI-B|AANYII T2 —I2& DB
TIRPBSHEE OV LD HEEEZ B E L ERBSRAE
Advancement of airborne radiation measurement technology
(1) Aerial radiation monitoring using an unmanned helicopter with a LaBr3;(Ce) detector
for estimating radiocesium distribution in soil
B BERER ', Malins Alex?, M BEWR] 3, [UE fh4, RER FEA BEWH =M
VAR IR RERREL et ¥ —, PR TR AT AFHER
F s —, SRS NESL 4 BB R =7 ) o Rt

M E AW ZEZN L OREESE S L0, M RSB BEMEEY Y A0 Ry ) —%FHliT 5 2 &
ZHIIE L,y BRART MVIERD & TP BRI > 0 A OVREE S 2 I HEE 3 2 FIEIC OV TG
L7z, 22T, YU —XRRD (1) & LTHRE CTHEREASMAEZTo/ofR L. EZETHONE v M
AT MV HHEGFERICOWTRT, (2) TEHBASG CTCOMERMRELZERE L2 I a2 b —2 3 VIO TRT,

F—0—F : @EH R ORETFES, ERBHRNE, BANY 27—, E—rarF ok

1. #E RS R HREFTESE, HEPBEEE ST AT L & BIC T HICRE LTV DR
DWESINTWD, £, AT L 5 EREL, R Eo ANRIEHE), BRESTEOEEIZL > T,
REDAITGAT Z L2725, BUE, M ETIThu T2 BGH#HREIE Tlik, EARMICZEMBREROREIC
EFEoTEY, ZOHOAMEES T LADA X b =% RO DI, HEOY 72 325 THIET
Dh, TEOWENMHERT/NT A —F (FERNEERERE fr) 2 E LZEMBELREHET D L7
Molz, ARRFFETIL, BT 2 & OURE AR 2 Nk U7z SO e > 7 504 Xy b Y —3Hii % B
&L, BANY a7 2 —% HWT 2R BREHIEN I L0 B ondz y AT MLOFEEE . ZOE T

D P S b OVREE S5 AT A iR LT,

2. BER A~V 27 % — (R-Max G1, YAMAHA) |2 LaBrs(Ce) #iti#s (JREC) Z#8# L. S RN O[S
& M T U BRANE 21T o 7o, EIXXTHEEE 10-30 m & T E kiR L, M BRERIT 21T - 72, HIE
THEONT v BALT bV 50-450 keV (=2 > 7 b HEGELRRBEIR), 450-760 keV (ELEEHRGEIR) THEIL, %
NENO T FLX—FEIR DA v #EEEROE (RPC) ZHH Lz, FEEEO LRSI o 7 A OTRES
. JEZ Y TICBW T HEa 7 REEZ TR 29,10 fEEUE L, FEOMERREHRE A FH L,

3. &8 RPCL A~V E FOTERHIRIEE U ADWEESM (B) & ORIZIE, —EOMHBEMERS 5 Z & 23y
Mole, BGFIZEIT D B IX. KEEHEZITocETREMIZKIT 5 DI KREREEL R LD, £, %t
HEEAMEVME E ST A —F OFBROBEE DREDSTZEnD, y AT MLOBMEN, ~VETF
O R RGHEE > T AORE ST E L DR KL TWD Z ERpnotz, IROFERTIX, ZhbH OB
HIERE B DG PRI HONT, v alb—arnbEBERLEMERIZOVWTHET S,

SE X

[1] N. Matsuda et al., J. Env. Radioact., 139 (2015), 427-434.

[2] K. Ochi et al., Int. J. Env. Res. Public Health, 14 (2017), 926_1-926_14.

*Kotaro Ochi', Alex Malins?, Mutsushi Ishida?, Tsutomu Yamada*, Takamasa Nakasone* and Yukihisa Sanada'

1JAEA Fukushima Environmental Safety Center, 2JAEA Center for Computational Science & e-Systems, *NESI Inc., #JREC Ltd.
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Advancement of airborne radiation measurement technology: (2) Simulations of unmanned
helicopter and LaBr3(Ce) detector used for estimating radiocesium distribution in soil
*Alex Malins?, Kotaro Ochi?, Takamasa Nakasone?, Tsutomu Yamada?, Masahiko Machida®, Hiroshi

Kurikami'?, Kimiaki Saito>? and Yukihisa Sanada?

Center for Computational Science & e-Systems, JAEA, 2Fukushima Environmental Safety Centre, JAEA

Here we report PHITS Monte Carlo simulations of a LaBr3(Ce) gamma spectroscopy system used in unmanned
helicopter radiation surveys in Fukushima Prefecture. The simulated spectra were verified against measurements
taken under controlled laboratory conditions. Simulations were used to characterize the peak-to-Compton method for

estimating the vertical distribution of radiocesium in soil from airborne surveys.

Keywords: LaBr3(Ce), gamma spectroscopy, unmanned helicopter, airborne survey, PHITS, peak-to-Compton

method, simulation

1. Introduction

Unmanned helicopter radiation surveys play an important role in characterizing the radioactive fallout
distribution in Fukushima Prefecture [1,2]. Unmanned helicopters are permitted to fly at lower altitudes above the
ground than crewed aircraft in Japan, so therefore can yield measurements with better spatial resolution of the fallout.
Recently Ochi et al. (2017) [3] demonstrated the use of an unmanned helicopter for assessing the vertical distribution
of radiocesium in Fukushima soils. The method was based on the ratio of direct-to-scattered gamma rays detected by
the onboard LaBr3(Ce) gamma spectroscopy system (the so-called ‘peak-to-Compton’ method). The goal of this study
was to simulate this unmanned helicopter system and understand how the peak-to-Compton count ratio varies for

different radiocesium depth distributions and helicopter flight altitudes.

2. Method

The LaBrs(Ce) detector system was modelled with PHITS [4]. The peak-broadening parameters in the
simulations were calibrated using measurements of the detector energy resolution taken from spectra of *2Eu and
137Cs sources. Simulated spectra were verified against various spectra measured in the laboratory. The modelling of
scattering was checked by comparing peak-to-Compton count ratios from the simulations to the test measurements.
The amount of scattering was varied by using a water tank to shield a *’Cs test source from the detector. The
peak-to-Compton method was investigated by simulating a semi-infinite soil-air system. The radiocesium depth

distribution in soil and height of the helicopter above the ground were varied in the analysis.

3. Results
The simulation results clarify the dependency of the peak-to-Compton count ratio on the helicopter height
and the depth distribution of radiocesium in soil. Both exponential and uniform distributions of radiocesium within

soil were considered in the analysis.

References

[1] Y. Sanada et al. 2014. Explor. Geophys. 45(1), 3-7. DOI:10.1071/EG13004

[2] Y. Sanada et al. 2015. J. Environ. Radioact. 139, 294-299. DOI:10.1016/j.jenvrad.2014.06.027

[3] K. Ochi et al. 2017. Int. J. Environ. Res. Public Health 14(8), 926_1-926_14. DOI:10.3390/ijerph14080926
[4] T. Sato et al. 2018. J. Nucl. Sci. Technol. 55(6), 684-690. DOI:10.1080/00223131.2017.1419890

2018 Atomic Energy Society of Japan - 3K03 -



3K04

2018FEMDAR

EREMEKRERIOHMHE L=V v OERFEL X BRI
Total reflection X-ray fluorescence analysis of uranium extracted from
a model drainage water made by immersing of demolition waste in sea water
Rl R SR M2, BREAR SERECY, AR ORERZ A SR I BEL? A !
VRN - ERE, 2HORR PR

2

S, MEHE IR R EMOREFPECRBRIZENT, FLERTY 7 2B iERKRBER SN D A
EMED B U | DIGGIKITARE S 2B A TND D LBV D, ZD XD RIGRAKDZIHTE1T 5 21T,
VT TN LTEEAR N DT T PRI B AR O X BOATEIC &0 EICRIE T D G RS LTz,
F—O—F: EEXRIF. 9520 BK | BK

punsirg

1. #¥E

BEE R IR EFTES TITE AR E AWz, FOBAN LR RIND fREttD & 55
PREHE 70 & OB PERHE 2 3 0I5 3ok I K A E EnTn s b o L b b, —&ic, #kFo
U T END o AT S ZE TERESNDD, HHEEAED TRV b, KEDTE YK G
R a RO RERMFHNNMLETH 5, 2 T Fhx I X B X ## (TXRF: Total reflection X-ray fluorescence)
SNTEICER L, ZOMBICERY A TE R [1, ZhE TS, KEAEK TRIESES Z & TERLER
KRB 7 7 o BRI 2 W0 U 73k & R E0OE X2 2 & T, (BYkF o U 7 Uk
EARETEDLZ LamLER2], LAl MKRLEBIZZ EENDRENDOENE XHR T T oat
XHpEER D720, +RRBEEZRD ZENHELI o7, £ 2T, ABFFETIL UTEVA L ¥ v & IV TIEIK
Fb T T R BRE . AFEOERE/NE B LT,
2. Bk

FCST R R e SR FE AT S N OO T B CHAE U7 BB 12 kg % 10 L O¥iEKIZ 6 0 A BRIET 5 2 & T,
LA R A AR LTz VERR U 7o KBS AKIRIRIRIC Y 7 & B Te 2 ot RAE YRR XSTC-1407 (SPEX
) W22 & T, Lppm U T & A B K IRIER A ER LTz, ZOREN6 T T % UTEVA LY
> (EICHROM) (Z XV 7B L 721212, 5 B TXRF 73 #r44iE NANOHUNTER-II (RIGAKU) T 5 5[] TXRF
BE L7, BEROEBIEIT 50KV, FERIL12mA & L7,
3. MR LKW

UTEVA R LV . BREOBEITUIEATOBWREE THAI L, V7o —7 LREOE—7 %Y
ABBIC LV BET D Z E BRI o0, =7 BT L > THELNA ULa O X v MEERE L Ny
7770y MEFRENOREONTHmE TRIEIX. ES LOHKEEELZ KRE S TR, 20X 91T,
UTEVA L V> TU Z 2 LT TXRFIEZIT O Z L2 L0 K EZELYKF O Y T 2 % REIC 7
MCEdZeBHEMNERolz, Fio, AWZEIE, B AOBRZEESEFIBRGT TR 30 4FEH1
J13 BRI E 2 BT R Gt R GRRCE @ S5 — R 7138 T O FU Pt BE S O Rt EAth L 2 B3
LRED #F¥E) L LTEHEMLL,
SE X
[1] T.Matsuyama et,al., J.Nucl.Sci.Tecnol., 54(9), (2017), 940-943
[2] #&ilr fdsE etal, AARFH¥HRZESE, (2018), 1E-05
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Rapid Analysis Method of Radioactive Strontium in Contaminated Water for the Arrangement of a Nuclear Emergency

RERRA, BISKRER', BERAGE', LAZIER?, RULBEZS
VRN T =T 7 ) n U= BRASHE, CAIRKRF

SPRF-TITMAKF O Sr-90 % U FRiEiLiE /B & BRI L0 B R L, Ik v FL—aoh

Wy&wﬂﬂso KV IRHIZHES 55 W%%m%%%bfgto_®$&%%& AR T, JRT Al
BROFIEL T U, WK 2 & A TR O Sr-89/90 % L 0 il 2>l 5 I BIE BT 5 o Tik
IZOWT, et LR E2HRET 5,

F—U—FK 754K, Sr-89, Sr-90, SrRad-disk, AT v FL—a bz, (b SOE 100mL

1. n% = R AR )
A EROXSMATRE 2T =H ) o TRROBND, Lo, A e T o
2 (Sr-89/90) 1. y MAEM L2V DOT, fliffiley AT br A MY —TEHETE
P AL K DR SRR AT TN D, BREIIET AREND D, KT, ﬁmﬁ LR
53y LU E Sr AT CIIEERR B RE & 72 D, AWFSETIX Aﬁ%&@?%m
HbZ I E LT, TR EZ (DIRBERAE2) ST FEH(3)LSC JIE I \ﬁﬂkLT@K
100ml Z JHVWT, RGO, BT « 2 7 OYERE, /,H\'Jﬂi@ﬁ1¢%*ﬁ§¢bfio W i
2. FEBRIFE
(DA b v F 7 L OB O iR
B HIG T CEREL L 729K 100ml 12V U ER. = UER. IREET Y U AEEFNT
NERIL, 7oE=7/KEMAZ T Sr thBa Ak S W72, KBz Riis TR L, WG EE ¢ Sr
REZRE L, BEICEZRDZ,
QEMHIH T ¢+ A 7 D5yBEVERE M OV E AL FERR 55U
PRI FE 2M KON 4M IS U 7= /K5E & SrRad-disk (3M #18) (23l L, @i+ o> Sr i % J5
TSR CRIE L, St BEMEREZ FH~7-, F7-. BERIE D Sr-85 & Ba-133 Z ¥R L 7= #E Kk 2
Sr Rad-disk (218K - DiBEERIERS . Ge - EIARIHHARIC LV Sr-85 & Ba-133 itse &4 HIE L7z,
(3) LSC {2 X % Sr-89/90 D iE &
WEKEREHZBEA B D Sr-89 T Sr-90 i L., ERR(D)KXRTQR)D Sr mBE{E%. LSC # HlWieF = L
a7 REE, it o F L= FREEIZ LD . Sr-89/90 Z FAIHIE LTz,
3. A - B
WEKEUEHEZY 100ml F2EE ChIuE, TLERMIC K 2B EA R L & [H 0

Ay

SrRad-disk | @

LsC ME 3)

Fig.1 Sro#rFIE

RO 2 C St 0% UL ATHEC 5 = & 1A Uiy IS SUY |5 20 soviamcommn
THL 5 BB IRAMEL ST LR R 4 IR TR T TR e, F7o, g,  Comomm
BEANEED Sr-89/90 Z V- S NEIN SR Tik. Sr-89/90 S AEFLIZIE U T 12 —
F= a7 AEER O v F L — 2 BT 52 T3HER 8 om o non 4 8 W 8 00
J£C Sr-89/90 % ELAF 7R REFE CHRBIBIETTRETH D Z & R LT, R A
SEICER Fig2 SrRad-disk ® Sr U — 27 %)

[1] M. Uesugi, R. Watanabe, H. Sakai, A. Yokoyama, Rapid method for determination of °*Sr in seawater by liquid scintillation counting with
an extractive scintillator, Talanta, 178, 339-347 (2018)
*Terasawa Toshiharu!, Koutarou Seki!, Hisashi Goto!, Masaki Uesugi?, Akihiko Yokoyama?
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Development of a Peltier Type Cloud Chamber with Large View Area
FHOREL NP s Ry iR RS AT U 22T 0 R Bk
YR)7 R, 2HOTKRE

RTAT A ARRIKRERZ 2 EOBHFINAET, HRBEHROMRBILHEEICR 2D [EWBIRmE2HT 5
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HZEDTELFERBREETH D, BIEEHEZKN20CLLTITHRTHERDHY , ZOMENIBIEETRIAT
AANRERTHLN, TFENT 2R TFLHOONTWS, LNLREL, R4 7 A4 RIAFRLID #
WOREESNLEBROR Y 7 £ D5 —ARHY |~V F = L2 OB HEIFES OIS H LB T A/ E W
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maERTHNVF o mHRER) 2L (K1),
2. AIBEOKHE TR
2-1. EA 75mm DEVAFOBER
AREEEITRVVBIZ R A2 b o7, 2 < OB ZRIFFICBIZ T 5 (M 2)
2Tl BRBURBORBE G BBRICBIE T 52 L8 TE 5, ~LTF
=R T OMAE D EIZHENT VI (¢ 75 mm) Z9R Y T T &
L. ZOBZENEBE»ORE DRV )| WG L Lz, 207k
DI EHZ 2 EOMY) b - 2 L EECE O REHE L (1X3),
ZOMEDOFEBIIZ D SV o EERWE, o, SV TF = BT OMERE
Nz RBPIZFIEHTZ Lk, mHAMEE L, BEE2 5K 3 4 THRBR
DBIENAREL Teo Tz,
2-2. 12 fE D& EE LED FRHA
BN D e, T2 2ROTHRIAG LVHLLTOXERH D, £
T T. 31~44cd OfEEFEE LED (H #iAb T2 45 NSPW500GS-K1
W 7 7)) % 12 fEBlE2m o FFICELE Lz, ZAUC X0 FHEeEicix
METHSTHRELEFAREL o7, o, a7 TR, B
E DR & BIELATRE & 72 o 72,
3. HER
H A D FEH 2B O ERHY TAEA-RAS0067/0079-TCP |2 L » TT7 U7 FEITH SN 5T, THEH &KW
WCHEB SN, —HOHIKTIEI NI AT A ZAOHBEHRICHKINH D Z & bbhroTE, HALITT
B INGDOEAIZENTY, AWBIEEZ AT 20 F = mAIRER ] 23 E L WSROI O —B)IC
% EEES TS,

)
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Basic study on the effects of radon water on the skin -Solubility in sebum-

HE Z, AW Rake, i B, AP FIkZ 2, MR s, JME R, MR BAL A
A A8, JCIE SCHE 4, (Ll B2k
(1[I « B« R4, 2.JAEA  AJEIE, 3.JAEA - S A Uw, 4K Bt -« EHE)

T RUKRDBEFCRIETHELRT T D720, KEIEETDRBICERL, FE4ARSBIOIND
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—OTHLIVATFUMAF NGO OGRS Z R L, EEEIRFET LI EPRRTE T,

X—0—F: 7, KR W

e
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Fx 135 FTlo, TAa—LHEEEMBEEEF LT AR E~DT R KEKIZ K D BRI
DONWTHE L TE7, LoL, 7 RUKPEEREIZEH 2 5082 Re L f SIS micay, wEIcAs
HADF Y =TT HIRMECE OWRERHE, £7127 RO T 2EMEE RIS, 7 F
VN EORREARES AT T D0 DHE SN TE L, AR TIET U RS LIET 82 e
DI, RIGICHEET HEIRICER L, RIS ~D T R OWRRERE 2~z

2. Bk

FIEFE ANV AL Ay, SURFUBATFIL, LA U, A7 TLNBIORIALEZRE LK
REITHE L 72 IRA RIS, T RUK(K) 1500 Bg /L) 2 M2 THEEE L, 7 R &2 Kb AR ~OHhH L= %
Ot%, WERAA T VCELXBLERL, 7 v & 2O TR T & 725 X 5 4 RERIDL E#E Lz,
7 R OHHERRICE LT, IR FREREO v SRIE L, FloKiTRE v FL—va v
THRRERED a & BRRAEBIE LRDTZ, S5, 2 b OEEZ IR TH 5 20°C, (RE miRE THh 5 30C,
IRIRKIREERRE T 2 40COKRM T T~ MU v 7 ZARITHEM LT,

3. RREFELY

FRE Doy B (Befig /2250 1%, Flig & AKF DT RUBhER LUK OB O 5l feEk Ok /2250)
MOHEE Lz, &ERNaENE LT, WIFROREICBWTEH I U ZAF VAT LOSEBEENED TH
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N5,
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Daily variation of radiation dose at the high background radiation area in Indonesia
e R GEM T, LE B 23, JRE LS, RIK ER] 2, M IEVE 2, SRR RO 2,
Chanis Pornnumpa?®, T O\A4 2, Kumar Sahoo’, Dadong Iskandar®, Eko Pudjadi?®
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1. #8
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3 MREBR
MR ORRES TIE Wb OO0, KEOHBEZRZEMBERO EANEO Hiv7c—5 T, HHOMR
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S CIR~72 X 912, Hultquist [8]D 5- 2 72T R REE & Z2I#R SR O #R AR 452(0.4(nGy/h)/(Bg/m®)) & | &[]
DT R PR DEE)(58~267 Ba/m?)[4] & E 2 5 & KT 0.11pSv/h FBREOHER LA LRV 5 5 L
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[1] Syaeful et al., Atom Indonesia, 40(1), 33-39 (2014).

[2] #ex Afh, RAARFFIFRROES 1011, JbiEE RS, 2017.

[3] B. Hultgvist, Kungl. Svenska Vetenskapsakademiens Handlingar, 6(3) (1956).

[4] AREMl, FACREEY 2T 49 MIFFERE R 2 P35, SAATSUEE > % —, 2017.

*Michiya Sasaki!, Ryohei Yamada?® Naofumi Akata*®, Shinji Tokonami?, Masahiro Hosoda?, Kazuki lwaoka? Chanis
Pornnumpa®®, Hiromi Kudo?, Kumar Sahoo’, Dadong Iskandar 8, Eko Pudjadi?®

ICRIEPI, 2Hirosaki Univ., 3JAEA, *NIFS, SSOKENDAI, 5Kasetsart Univ., “QST-NIRS, BATAN
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BECHSIEHMBREEDLAER
Increase event of air dose rate with thundercloud
EORT BRI Y, ML 2, EfR —FE, &) BEY Al AN
VHREENR—IVT 4 T A(KFR)

FRFHFBEFBEHREFICRE L TVDIE=F Y U IRR MZBWT, BEOBELICHENERMES —FFRY
WCERLEEREZHR T L L LB, BRI —I BB LTSI L 2R LT,

*— D RFNERT, T X )RR N, ERRER, BE
1ﬁE

FEIRE XA PR - 3R BB AT B AN L Ca D A B ERLIT)NT T, WENPHEICRET 5, HHEICHE
D HIB IR X0 BB SR E L TS EMET =2 Y VAR A b (ES : BEEF) 2B\ T
ZEMMR RS LT 5 2 LIFBLCH O N TW D3, Al EEOHEIICHEV., ERORREET=421) 7
ARA LN (WES : Nal o F L—a Ui CEBOmRET=2 ) 7R A N (UER  EHEHE) O
FRER LRI 2 ERB R S,

2. BRAE

Rk 30 4 4 A 8 BACAAIRDAP R /) 3 AT BB ST ICRE L T DB DE=F U VAR A | (Nal
VrF L= a URRIIEER L OVERE) (IR C, RIS I ER T EL A, KRR =
Z Y TRANDBT L EMBER LA OREREEZH 117 T,

(nGy/h) X1 ZEREBSHEEE (ERE) OHB (mm)

3000 10 MP-1E#E
3 MP-2{E#R =
MP-3{E#RE
2000 6 MP-4{E#R &
MP-SIE#R =
1000 |t 4 MP-6IE L
et 2 MP-7{E R 8
5 Z< : . MP-g{E#R &
0 0 MP-9{E#RE

6:50 6:53 6:56 6:59 7:02 7:05  eeeenn. SE

T HRETN D OEBEIET S L & 10, CRBEEN M LR L EREHE L, BT

HEFOPRME =2 DR RAEICEBITED > T2, FFOKERIUL, ERM-TE Y, FTHFEETT
EZICEENBSE L QW Fo, BEHOMMICRE L TWDIE=F U 7 HRZ MPBIER, HRED
E—IPBEIL TWD 2 EE2MER Lz, b2, TE=F VU TRANDANT NT—F 2T LTI L 2
Ay BRIV EX ORI Sz,

3. R
FHARE D Rk 30 4F 4 A 8 HIZHIRA 1 ) 3 BT HHIEE S CIAE U 72 ZE AR B R D FE A fiff
FRIZREBHRNLOEBICL 5L O TIHELS . EENICBIT DHENHEROEEBIC LD b0 EHEE LTz,
SEXH

[1]1 AFEEDRFICBII SN 2 22 MR O —RER LA O R QLIREUENE 2> iR RO R & o & — 429, 2003)
[2] Observation of gamma-ray dose increase associated with winter thunderstorm and lighting activity (Tatsuo Torii etc, 2002)

[38] TEZIIRRORITIERR 2 ) B, LEEX, KICAH 101 667-676 , 2008)

*Shunsuke limural, Jin Sayama!, Kazunori Inomata?, Nagawa Masashi?, and Sumito Komiyama*

Tokyo Electric Power Company Holdings, Inc
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ARl H T S RIEHAR
(1) ABIRREEft 42— T5RENRRIATEOHE
New environmental research program in Ningyo-toge area
(1) Overview of Environmental Research Program at Ningyo-toge Environmental Engineering Center
“Heggg RNt P #5 UK EAY
LR AR F 10T ST B TR

HARIEF AT FEBR R MR IREBREEH & > 7 — (NBIRE v % —) TiE, U 7 VBEIEY O LEILSY(Z
KIST D720, BERTY I ERED X DITBE L TW L2 Ed 2 BRIENTIE 2 Blhs L7,
F—T—F: U T IR OFEILRTE, LSy, BREEYRE, WHEBE)., DFIEEHE

1. #8

U 7 VIR, O BE I E A T D 7o I iE, ik O EER-ORE R TR AR LT OB (U T LB
YY) OEEZHOTELE BT, WEITHOICHE> TR Y 7 VEFERYOREAW KA LETHDL, ZD
U VBEEMOEHIEFETHDL T ITHRBIME LR TH L D, HIROERWHITTO Y T %
FIREFED 34 & BRE & TR AR LKA AR LTV Z &M, BRIEAMEMO B LD, 2O b,
YK 29 AR EE X0 BT D SR AT A 1T O BRESAF TR A BR AR L 72,
2. IREHEOHE
2-1. BAREDERR

U7 AT T TIE6 e LCFEL, KERTTRETH LM, VrBELaL. VVRY T
VADOKRIREE E L CHAFET D72, KK - M FKORECHEB B 2 BFT 5 2 ENEE LD,
TOZ LG, BREFRTIE, BWHITIZY T IR A L. WEBEE OB FRETH D NI
H— i %R T T RO AW EBE 2L L LI DO T —~v bk T 52 & & Lz,
2-2. WFEE D E A

BRBEFE D FEMIT BT, AR v & — OO liaY - 3% 2 fF7E0 0 B s EE R B IR %
A THD (VT ERENIT Ty N7+ —5] ObLETREBL, £05ORRE & OB LMY %)
RENCHEET D Z L 2B LTV D,

ALISUORHFE o TFAOESAE | ASRDRG. DEBE | jamE5A—40 As I REE - e TR
2 RATFEO® EL AT FHEOBR FR OEFILE
Ly <538 —
TR % ol 7 . —
) 1 Wy Ry g
4 waEme —— FAWELL - . w_yﬂ;«ﬂ
AERDICEEE ANTR.BAEHME @ BROPTHELIBED MFELVSEHMOT

fHEIZ SRS B
VET.COEETFH
LT. 95 00EER
EHERBEOHIZ,
EDQ&LSIZHHmL.ED
EICBHLTLLD
MER~, TOHLHEA

BRFI.EESATR
hTLWET. COESG
A=Y A
WAEEMELT.
TROFNEERIZH
HoEMNTEDELIIZL
X8

HLKIZE Y., BF
DINSTHTER NS
TFTRICEEhET.C
DES3uELHEAERY
Anf=fiAEEmE
LT.ME EELD
EHAsEER-MD

FTAHEMACE, A
PRE. LFREFL
EELTLET.Cho
ERE/ATA—FEEL,
MEOBBHZHNH=D
?ng;ﬁﬁlzf;'di

TIE.BEFICELT
HEAMEEL., BTK
PAalDFhbRES
EhYES . D=,
RO ELITRWMD
MEOBHERNS D
?Eg HIRRICTYE

EMBALET. ENTELLSICLET.
EREMEAETN SoEORNLEE ENIr, CCESTAARSTESGHIIE | @8, REEEAEE Bt [SN-n- B -0 AUANSEEFROEE O,
m.m-:’;ﬂam?las:wuntﬁl H ot LN, Mo 16 137-148 2002 =" SRR AT L, o) -
PN BT ROMAL
[1] s fil: ¥ F o LERENIIET T v R 7+ — AR U T U L EBREERTIEIREE S, JAEA-Review 2018-005 (2018).
*Kazuhiko Sato?, Toshio Nakagiri' and Naoto Yagi!
LJapan Atomic Energy Agency
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ARlritig 25 17 5 RIBHR
(2) AURILBARIRERLICHHT S=HRHOHRRRLENR

New environmental research program in Ningyo-toge area
(2)Sedimentary environment and age of the Misasa Group in Ningyo-toge area,
northern of Okayama Prefecture, SW Japan
R BERER Y, SR R, ek Rzl
Y LR, 2B AR IR SE B

NGIEHIR O © Z L GRRDTERGEFE 2 0 6 02 5720, L OMERAEZED TW D, ARTIIAFIRE
I oA D ZHERE O MRLR 21TV, JatHO 047008 FrBISR 2> D HEE S 2 HERTER I D1 T 2 il A 72
F—0—F : HEREEREE, =9, AR, BREEFIE

W] L SR AL AT M S DA 0 A3 2 88 =R O — @ RE O I RHos T8 1L, HERTR (2 E L O TERRIC A 5 P
EEECRAEEMAZ 2T, B FARNRELZICEELLT, BIEETUY 7 U2 LTWD. Zhi
PRIy DT F 2 TN T Fa FIREED HICHTe>T, AT RE—FILELLND. AWIET
(X, BPAMRA & B (12 DA ORH ATV, EFRART &A@ EARE 2 N2 THERFERBE D1 e 2 2 7.
=% 1%

BAEE O A3 2 —HlE I E e, KIEHE, KU a2 5.

PeE AT NRIRELL, ANRIRERSE M o 2 —Hp, BUF)INEL, REREL TALBND. I, FEf
e RINEEOMEEN G2 Y, REZEHE O L5y ORK#E &, Egaeas, HTEHROZ LN
LWRHER D DIEE DR RO B D .

KIPEHIIEHERORR D ZNEEERHBND . NEIRAEROAM I~F17 5 M TIE, BEEA O
EEMRTED. HFTThLHEHETITES 50m 1E EDOHCRFBLOFREE LGN b, €O FETIX
BEDSRIGHAE L, WA LIRIEL T DD TR T A b L LT,

KIS FE T ~— VHEREY, KILBERDIR HIHEREY, KL FHEREY), K — DU L 2R TH .
TN IVHERI I NTRIRERD s 7 WL TH B, LIEEEE G, WEXFF CEOMZ IR FE L T
W5, —77, BUFERA S =510 TH 6N 5 KIERIRHERY 1L, ZlsOmM#ENZET, BEEFRT
bV IEIZZ L. KILEE THERY, K — DHERI AN L~ T8 2> 5 MO TS Ea ORI A b,
T LZWER, BARANORD. KW — VU AT BEO R =4 5 KL FHER 2 I > THERE L C
W5,

HRIRE

ERLU7ZER O A0 & TEFRRAT & 0 HERRBR BT A HEE L 72, BEE O F v R 1iZih o TAJBIRED B IR Bl
RV TWTANE &, EFHREL S & 7 W~ F T3 23 B F(E LTz, £ 0%, SHmEL T
DRIFTEENZ & - T, KAZEDKIME DD TRIIATZ T ~N—VISFEE LT, 2O T = VAR -
ML CTAGRI N 2B X kD 72728, NIRRT DA~ L AE L. £ 0% b KITEEITH X,
BUEDF G TR,  KILWE A HERE L 7C.

SIRAXCER
[AVALRASHE (1962). JSHL « ML T ATBIRKEE O © F R, i REHAHERRSL SR JE s . 2

“Kotaro Nakai', Shigeyuki Suzuki', Kazuhiko Sato?

'Okayama Univ., 2Japan Atomic Energy Agency
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AR (26 (T HIRIEHIR
(3) AFls S »E¥D R E Tl
New environmental research program in Ningyo-toge area
(3) Evaluation of stability of uranium minerals in Ningyo-toge
EROR SR, R IEEZ, T 7%
H A5 W FEBH SE A

NFEIRICB T 20 7 BATETRHMAIICE T 5720, ERS T ANBARHBIKY 7 U HED T T Y
OLEMFHEZ DFT SHRICE VD TS, AR TIE, ZEMEIC S E 2 NEA OREEIC SV T, DFT
FEEROCTRE LR 2 ®ET 5,

*—DJ—F: ANBA. KXY 7 4, DFT §HE

1. #8

NURERBIZIZ Y 7 VRN S AFEL TR Y, ZER YT VI E LT, BIE CIlKy 7 oA (2
R E . AL E CIINTBEA(— R ER H D[], HIKY T o HED Y LG OAREINZ T
DRSO T 2B PR T — X (BRI T BIIECTH RSN TWD, ZhbD Y T
VR DAEREENL, R SN T T ALEWMORMBITEIICEET LD, NEARHBIKY T v
FDOERA =R LDOBHITEETH D, ZDAD=RLDOHHO—BE LT, NEASHIRY 7 AD
LEMDFMZAT 9, ZEMFHROE —BE & LT, G DM b2 TRWNTEA ORIE Z 5,
L7,

2. BMFERUBR

IR D Z 0 OREEIZ OV TR REE SR E ST b, —FH, AR FEERHRE ST 5D
[2]73, FEERAEEOFEMIZIA LTIV, £ 2T, AA O EEEORFZ DFT 3HREICL viTo 72, &
B 21— RE, Vienna Ab-initio Simulation Package (VASP) [2]% IV 7=, ATEA OREEDOFERIZI & 22Tl
B, Mga(SO4)3(OH)2-H0 % FEIZ LT, AA DAL TH 5 UCa(POs)2-2H,0 & 725 L 51T, #IHitEEDE
7 /L& LT UCaz(POs)sr 4H20 THERL S5 HAfIAS 2 ARk L CRIMAR 2 920 L7z, FHARITA B uE M AAE
MAxEE L TGGA+U IEIZ L W EE ATV, 7 I oD fHEIC OV T U=45¢eV,J=05¢eV & L7=, AEA
WCOWTBERIER] E ARET MLV HE L7 12K LITRT, B TERITEI0NREDOETH Y,
BREIZ2WREDOEThH o7z, —J. BEROFEE FIXE TSI L GHEBRIZI =AM Th o 7,

3. EE

BEMRAE & GHRRE R A LT 5 &0 P ERITORKRERENRH - 123, £ 1 NEAH DR EFEF
RFEEDZEIT/NE <, BT ORERE UaCax(POs)s+4H0 THDH EE X D AL R R
o, —H., FHEICE V567 IR U CRlER X #RIEIHT (XRD) /X & — a 0.622nm | 0.678 nm

VEFME LIS A, BB E BT, I T, ZIRLORE b 1.347 nm 1.21 nm

TELNIEREEZSEIC, KT EHRE XRD /3% — 3 BEHTE & A c 0.583 nm 0.638nm

THEIOICHEETVOURB ZED T, a 82° 90°
93° 90°

BEXH - -
y 87 90

[1] PERRIRER, BARSCRE, BPRFIA, AARPLIERES, 79 %, 1963 4F, 13 H.

A% | 0.512nm? | 0.523nm?

[2] https://www.mindat.org/min-2906.html.

[3] G. Kresse and J. Hafner, Phys. Rev. B 47 (1993) 558.

[4] T. Muto, Mineralog. J. 3 (1962) 306.

* Chikashi Suzuki, Toshio Nakagiri and Masahiko Osaka
Japan Atomic Energy Agency
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BIETERmBIZEITE5 7O LDEE
Fixation of radium in weathered granite
R E, bn BER, R BB NR B2 D EiE
JAEA NTBIRBREEHAf & > 7 —, 2 HOUR

NIRRT o 2 —ND T 7 AOEEZF/RHT-012, B2 —HNOR—=1 7 ar7idhosy
T LK OT T A ONTHF N~ = BB R K D0 21T o 72, TOREER. A—U 7 a7tk
DT B ALt REE BB Ty T T2 7 VU AOREERRONT,

F—T—F: 7VU L, NEkE, R, EHE

1. ¥8

NBIREREE SN 2 —13, 77 L Th D NEIEILILZ A L TERY | 1960 F80 5 1980 4RIZH
T CEIE & SR A S IR TR B 21T o 7o, SRITEBN O TIZLEV JAEA 1% 1987 40> bk LB & %
BAdh L, BIFEIZELILMERR OB, HEFFE PR & BRI 24T > T Db, B X —KHNOFIKFDO T VT A
(**Ra) IBENHEKEEZBZ TWD I b, BV —NOREICEIT A7 V0 AOFEHOIRIZEET
bb, TZT, BF—HNOR—V o 7ar7EzH, VLT T (B0) OS5 EITo T,

2. BH - ER

BEHCIE, BB Lo I VAN L T R e — U —F 7Tt L, R L 2% OFE (Fh)
IO R U7 8 KBRS N O = 7 306k 2 W e (MERE S R OV LA RS 8 O B8 A DM F1ET 5),
B 26Ra (X, 2Pb B DT <R (351.9keV) oM E LCER L, — ., B o 380 13,
BUMMNLDHT L ~Hp (185.7 keV) oWt LT 25U 2EEL PRa NHDH L~} (1862 keV) D
Ha72 LB\ D), RO 28U & U OFEEIG N LR =, £, Bt~ A 7 v e — 2% AW 0r
(u-XRF, p-XRD KON XAFS 70 L) 10X D, METHEORESCILHEDHFIERE LT,

3. ¥&R

BRBRGIHAN O a7 O 7 VU AR 7 UREIX, U T VA E SRR S E TR b R ME
R LT, ZTHISK L, 2Ra/S8U FERERIT, BB TR OEVE (0 9) 2R LA, £ 0 FICET
HHEFEAE TIX 1 K VRVME (8 0.8) Z/R L, S BIZZ2DO FTORVLERERE L THOEVME (8 5 %
R LT, BAET 2RaPU SRR EWRRIL, b —7 U —F U JBIZ L) U T AR
ENFefedizeBz bbb, —JF, BYLibfEaE LT 2Ra/?8U JdtRe @ < 7e o 72K & LTI,
HEFEA BT 20RaPPU BURRELEDY 1| LVEWVMEZ /R L2 Z &, HIEEE T O 7 U U L03, O TFTOR
{IERAEE~BIT LEE SN D B AT, ZOZ L 2R THT-0IC. TV T A EZEEIOITVVNY
UhmTFu sl L, BALE RS TE EEOE I UTREE - XRFICE D6RE~ v B 72170, RE
AT XRD #MIE LT ZA, KT OFEI RSNz, ZOMRELY . HEEENOBIT LT Y
U AE, EURIERERE ISRV T, KT IEICIRAE T A CREE SIVTWD T L AVRIR S U7,

*Yuichi Kuribara!, Akiko Yamaguchi?, Shogo Higaki?, Yoshiyuki Ohara' and Yoshio Takahashi?

'Ningyo-toge Environmental Engineering Center, Japan Atomic Energy Agency, 2The University of Tokyo.
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AFlr™o 5 2 8EILEREIZ 35 (T 5 YTk B RS L #8480 fiZ BA
Natural attenuation mechanisms of uranium mill-tailing site at Ningyo-toge, Japan, under the
circumneutral condition
AR EEY, e PIZEEY, W ORI i KRTL B L OKRE U2
NE FZ 3, il B8, T R
VIR, 2RO L3RS, S ESZARFERAFE 15 N H ARG - F 10T 5t BA FE b

U7 UHRILNTH D AR E TN D HUKFIZIT UAs R EOFELRENEENTEY | ZROIIRARBFICE
WTRERD L CWD, LvL, 20X 97228t A 7 = X AT 5EITITERE S CUvie 72, ICP-AES,
-MS, XRD. SEM. XAFS, DLS. TEM 72 & Dl VDTt L7z, £ ORER, irBE B0
XU A UEWETDHT7 U A RTA MRLFBNERESND Z ERgnoT,

F—T— K SOk, NP, 778l

1. #¥E

NTEIEHUK T OF EFLHFITRARGITB O TR LT\ 5, ABIRSUKT O Fe, Mn IBERE <, Zh
D OKBALIITRE % R R EWETH L VIO WE BRI TV DD RIFFRTIX, ARG RERIEY
2B DKM IR SN D £ TOWBMHFIZIIT D Fe, Mn D43, ik, FERIEZ DM L, KRSGICKT
DYUKEHEREZ A NS5 2 E 2 A E LT,

2. RE&

Fe, Mn DAL FIE IS XAFS O HOETE BHE & HERE O RLRLIRIE (2 ICP-AES,MS. Fe, Mn K- DAL E (2
FIB,TEM, $E#D[AEIC SEMXRD, B— % BA7, K OREHZ{IZ DLS % H 7z, 7245, DLS 142D
fe b 2 f/NRIZ T 5 7 0BT T o 72,

3. R -EE

A1 BE(DO) MEW i FHI/K(DO=0.18mg/L) 23 1 B &5 = & ¢, DO 23 L (DO=1.65 mg/L).
BIJFELZ 200 nm LA BRI A TH L IEIZHEB LR AIRTZ 2 UNA RIA FBEL, 7= D As, U 7y
FHGE LTz, FRHZ SiRi 7 THH Y BT = U A T4 b RIZIE L, Bt T 1 HZIDIE8k
ki DY —F B ) I OY—Z BALHPAND-23 mV (272> T2, T D% WA EE DB M2 3035 L,
DOENICEET TV DLEEHEIC L VIEFE L Mn O— 88 LT\ e, 72, DO A& SIZHMT 5 T
(DO=3.09 mg/L)IZH W T b [FERIC Mn BR{EASEE & TUWN228 DO AR E W WA L7z Mn DK ERSy 23R L,
MHER DO N—RH A R E L TEREL TV e, A=A MIRAZWNETDHE VD ZENFNoTNDHTED
Rl AFEIRICB W T RaDEBREICHLEELTCWE EEXLND,

BE XM
[1] Watanabe K Geochemical behavior of iron and manganese ions in the Ningyo-toge uranium deposit district, southwest Japan

[2] Al Attar, L Sorption of Ra-226 from oil effluents onto synthetic cation exchangers

*Keisuke Kawamoto!, Asumi Ochiai!, Ayaka Takeda!, Yuriko Nakano!, Hiroki Yokoo?!, Toshihiko Ohnuki?, Yoshiyuki Ohara3,
Kenjin Fukuyama®, Satoshi Utsunomiya*

IKyushu University, 2Tokyo Institute of Technology, *Ningyo-toge Environmental Engineering Center
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ARIRSEILICE (5 Mn BRIEE [ & 5 Mn BR{E 4 BiidiE D fiZie
Elucidation of the formation mechanism of manganese oxide by manganese oxidizing fungi at
Ningyo-toge mine
EEORAEL i KB IR EEL e WZEEY ME E, NR &2
fan B2 R FHEL ORE BuZd THEE R!?
VIR R B, 2 ARG 0T B FemE, 3 O TR RF e

AWFFETIE. AFEIRGLIL O Mn BBLE 2 W= EZBR 2170, ECEBED Mn BBLEOHIE #1772,
ZORER, MnBELE NIRRT O M2 2 B0 AL, RO Mn gk & L CHEH L, Th’diEd 5 L 15
um BROEIR E 72D LD 2 ENS o T,

F—U— I AR, o BLE A R

1. #S

i L AR S AL S D ATBIRSLAILNE. 2001 FF OB L & HIKHIZ Ra R0 As & W\ o 7o A E o2 R HEE DL
EEFEFNTEBORENLEL 2> TS L, FIZ Ra DRRENHERINTWD Mn BER{b#ix, @, HEME
Gl N CORMBEANTAERLT 52, Mn BELETFE/E T TS cibd s 2 e nmtishTnsd 2, L
ML, ZNETOMETIE, ABEILLIZET S Mn BBILEO Mn BER{LY4E R IZ DWW T oz LA 7e
Vo AWFFETIX, ABIROBAFIAEICINZ T, NJBIRYUK & Bi TR b7z Mn BR{bi 2 v 7o s8N 328k
IZX - T, AEMT LD Mn Bt L 2 g5 2 L 2 B E LT,
2. EBR

NIBIEDHLA D & 438 S 472 Coprinopsis urticicola O O —FE T %5 Mn BELE (MOM) & T Hjil S 4,
pH D #7225 Mn % & Tes i CH 5 HAY medium (2002, SR TG S ¥ 72%., EEORRICRIKSCH K Z
[ L7, Z D%, ICP-AES, TEM, SEM, XAFS, XRD |Z L Y FFEHEZIT-72, £72. MOM % Al
D=JFINBE S T2 HUKIZIN A, FERICFERZIT- 72,
3. MR -BE

MOM1 g 2472 ¥ ® Mn 831X pH 5.67 (2381 T 2.50x102 mmol - day*, pH 6.00 {233\ T 2.31 mmol -
day! Th v | WEEIL pH IR K FT D Z D3m0 o 72, MOM 3 A S TWRWGE Mn DR R 3
AN &6 MOM IZ XKD Mn IUERIENIZETH D Z L03nnd, NEIROHUKZ F 7z 5EZE5RIC
BT HEERIZ MOM IZ XD Mn ORERD 3 A BTz, SEM, TEM KT EDX OFfERNH, £3P & Mn
2 EHIZ MOM NERD HHEH & du, $HRO Mn B{EI N EEEET 2 Z L T 15 um BROERR E D LB B
%o XRD, XAFS OfEHR MOM (2 X » TAEK I Mn BR{E#IE, §-MnO, EEFEM TH O | iz 2 i< 3
fli> Mn & & A TWD Z R Do T,
BEIR
[1] JAEA (2017) HUAKBE~D~ > 4 BV B 500 AT REMEC B3 2 RFSE
[2] ILEEFET etal. (2017) AJEIETEREL L 7251K 05 O Mn ER{LEE O3B - FIE

*Ayaka Takeda!, Yuriko Nakano!, Keisuke Kawamoto®, Asumi Ochiail, Hiroki Yokoo!, Yoshiyuki Ohara?, Kenjin Fukuyama?,
Takaaki Nagayasu?, Toshihiko Onuki® and Satoshi Utsunomiya®

IKyushu Univ., 2Japan Atomic Energy Agency, 3Tokyo Institute of Technology
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Transmutation

[3L01-03] Reactor Strategy
Chair:Hiroshi Sagara(Tokyo Tech)
Fri. Sep 7, 2018 9:30 AM - 10:20 AM Room L (D12 -D Building)

[3L0O1] Public Policies Building of Energy Security
*Yuko Koito' (1. Japan Atomic Energy Agency)
9:30 AM - 9:45 AM

[3L02] Study on a Building and Improvement of Public Acceptance for Fast
Reactor and Advanced Reactor
*Hirofumi Nakamura', Akira Ohtaki’, Yuko Koito' (1. JAEA)
9:45 AM - 10:00 AM

[3L03] Study on a Building and Improvement of Public Acceptance for Fast
Reactor and Advanced Reactor
*Akira Ohtaki', Hirofumi Nakamura', Yuko Koito', Yoshiki Sato? (1. JAEA, 2. NESI Inc.)
10:00 AM - 10:15 AM

©Atomic Energy Society of Japan
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(4) EEBEREFLA L OURERRBRERZEHFNELT

Public Policies Building of Energy Security
(4) Case study on restart process of the fast breeder reactor Monju
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OHEW BRI D LICELVEMLEDS Z L 258# L T\, L2 L, BUGHPHIB N ER S D G,
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*Yuko Koito!
LJapan Atomic Energy Agency
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(1) FEMZITANICRI A EDRAREECEET HiRE
Study on a Building and Improvement of Public Acceptance
for Fast Reactor and Advanced Reactor
(1) Study on Communication for Public Acceptance of New Technologies
TR EESCY, KW B, K AN, mgRE AN, MR
WLl T

WHIERRFE 2 D D8 LR T IV AT ARHRIIRAE SN D IZDICBEREMITHONT, 2L OxEE %
L TR oM 2 Ehitid 5,

F—U— F AHESZRME, BEF., DX — BB 7 v m LUV TR EEY

1. 5

BRI, BA LY DEARERISHTAREDIDE LT, 2L OMFEICRTOREANH 1= LFR L
2o BEOEKIFREBIX, FEMRET LT — L &b, FEROBLRELS 2 5 FH B O HAfHERI L T
HY ., BIZEHEF R EOFEAMRIEFIFILE OB LY 150 8HmEk & L T2 ED TE 7z, L,
KT e B 28 2 7o 01213, ot P E R O B fiv (@ndi « Hr)e - BB o 7 WSk %
R BORIRE /R EICRESHBERTT EERD, TOK, SEEDGHEANN T 220 A I B
T HAEBREEICET L0 TEORBERET 5,

2. BFFR RS
2-1. BUROZR L FRFEORE

FUole, RTFADZRYEAEEORRL] & TZhE TOBBORELEOMbY | 27—~ I Yi%Es
N—TTOT =V A b= 7 JRTFIFRSCBOR, 2B FEOFMEE~DA 2 B a—, HEENOR
HEE E OB R EN LT 2ERZREMICL T KIEZHWTONT L, 2o/ %E, TERED
B 728 0 BT 2 KO TBORMEELICRI T 238 AR, BB LT,

2-2. HFFuHEAR

ZIVE OFEED DSBS T D M AR ICZ A SN D DI, BUROHES L oMb Y oft:
AT Z THIZRER E OBEDVIZOWTIFRRMNIE L B 272, ZOREOHMRE LT, OFHEfFIzkD
LERO=—XDOHE, @A T 47 LOFH/2b v O itk L O 7-7288b v | ORREFEEMN) & D
FVIEWEDY | b o EHR E OF T2 GE R & OB 72 I & G4 5,

3. &

WIS E T, AT HFAE—(AT 47, T8, BiflE, RES)ICE > TEE L =X
NE— e YT RAIZOWVWTER, AV ETITATICT A ANy arTHHET, B HOKE, FER
T AT BITRD B D RelE & FIEBRSE DAE Y 5 & 1R D I 7E-CBOR IR ERE 12 381) 2 AR DBUR A B
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*Hirofumi Nakamura', Akira Ohtaki!, Kyoko Ohba!, Kyoko Mukaida' and Yuko Koito!

JTapan Atomic Energy Agency
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ERLF - FEFICE T AHEZRBFEDER LR LOE-HDHE
(2) BBRHYAM I ILHEDRRICETAEEFYI VILDBEREBEAFTE
Study on a Building and Improvement of Public Acceptance for Fast Reactor and Advanced Reactor
(2) Significance and Introduction Strategy for the Fast Reactor Cycle from
Viewpoints of Nuclear Fuel Cycle Mass Balance Analyses
KW Y, A SO, N B, R BAR
R TR, ABRINEST

7V b= AOMEIE TR MOX i FEREHTRE B OB IIRR E LT, @EE A 7 VEAOF NS
FEAM L 72, AT, BAKSF~ A F VA 7 L ORTRENE, BRKIF & SsE O F IR EIZ OV THRET 5,
F—D—F:zx¥—, EHRIEL, BREHA 21, &L VRSB, IREENE T A

1. 8T ®HEFECHEE, B X OB A 7 VS OFHEMNY, EFLeREO—# L LT, fkita~
DOE#E B L THEBERSED SN TE 7, 20 X9 R H . TNk b 5B MR,
BIfRIED & = L F—BEUR & L CoERZEH L TR S, HllkittE 2 b NCEROER - #8 L0
A IR T O T\ e o7z, Fio, S AOEMHLHRIZONT S FHAZLSMTH 54
0 B\ MERIECH EEMEO - O O IE DR LTz, AT, SEFEY A 7 V& FiHdfio—fl& L
T, BAKIFYA 7 VR ERME S 2 DR 2RI, @EFE A 2 VEADA kT 4 7R
BHBNRACONT, v U ARG E BB A 7 VR EOBLS L 0 G LR A ST 5,

2. BWIAE REFrA I NVEADAL T 47 LT, ORKF MOX BEEIN DA SN DIKT 1 v
FANEKT )V =0T LDOEFEREE. @7V =0 LT U AOHERE, @ L~ VUL TiFk DA )
FIH, OERFEHESA~OFEBRPE Z DD, ROV U ARETTIEL, @BFIXHEMFE LS D8KIFD
REL LTEAINDTZD, BN & @mdE BRI > THAFET 27 —UTER ST ieho T,
LinL, ZbnA e 74 7ICER LEEGG, BKIF & @lF OB A S — 00t & 5 B G
REDFMEGEN R HEEOFER TV ADBEt Sz, SR Lok 7 U A oMz, 8K MOX
RERABEIN L7270 b =0 K 28K THAM T 28KIE~ VT U YA 7 VS FHER G2 T, Btk
DSBS L7z FAMILY-21 =2— REMBNZ 3 B REH 1 7 Lk Bl 2470 A EREIOIFRE & 7L =
U LE, LV O W 5 A TERE, S OB 7 CO2 iR A BRI Bl L7z,
LR -BR BAKFYALTIIAIIVEFETE VA 7 VOHEETIE, i O HFEREHTER RIS 3
TR SN2 2, EHFERE POV s =0 AB&ORDIT T RIRETH D, F/o. EXHT 750MWe/ EED
A A 2050 R0 DIAYKIEER L. A at 12 LR 28K 0F & OFH L 72356, sttt 0.8 F2EE oo i)r 4
WHZETINY =&Y S L—2AF 52 L HHBEBHITREDLZEEART 4 v A VET L =
U LDFREN RIAEND, —F5, Hhl 1 BEOSEFAZEMAT L. A —< A OIFEEK Y Tan
DHIFE CFBEOBENHFTEX D, ZORBIFICE 2 REEMY & KB CTHIE L7245 D CO Hlj &
k. B & R bR K DA TR 4,800 5 b -COMEMN RGAE AL, = /L X —Hfif [ OiR RN A A
HIIZ F 59 %, S DITRERINZRRIR Y T B IRFTEOTE B AT L TiE, mdhe O¥EFEMERE & Feikiz
BIRL, Ho, BAKIF L @A OE AR E BT 2 & CREBEMAKOND, 2B, @B OtaZR
PEOFER T, @dEF ORI A R4 BN ORI L, BRAHRZ ERRT 2 2 EREELEZ X 6D,
SEXE [1] KyEfh, 2010 FFFkD K4 014, [2] K¥gfh, 2013 FEFkD K4 E04, [3] K¥dEfh, 2017 4FFk DK% 2M13

*Akira Ohtaki®, Hirofumi Nakamura?, Yuko Koito'and Yoshiki Sato?
LJAEA, 2NESI Inc.
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[3L04-09] New Type Reactor Design
Chair:Tatsuya Fujita(NRA)
Fri. Sep 7, 2018 10:20 AM - 12:00 PM Room L (D12 -D Building)

[3L04] Study of reactivity control method with thorium on Accelerator Driven
System
*Hideki SAITO", Naoto AIZAWA', Tomohiko IWASAKI" (1. Tohoku Univ.)
10:20 AM - 10:35 AM

[3L05] Fundamental study of direct nuclear energy conversion to electricity
*Hiroki Takezawa' (1. Tokyo City University)
10:35 AM - 10:50 AM

[3L06] Devlopment of Small Fast Reactor Self- supplying Nuclear Fuel
*Yoshitaka NAITO', Kazuo Asekura® (1. NAIS Co. inc)
10:50 AM - 11:05 AM

[3L07] Development of Self-sustaining Small FR
*Kazuo Azekura', Yoshitaka Naito' (1. NAIS Co., Inc.)
11:05 AM - 11:20 AM

[3L08] Feasibility of CANDLE burnup for pebble bed reactors with accumulative
fuel loading
*Jun Nishiyama Nishiyama' (1. Tokyo Institute of Technology)
11:20 AM - 11:35 AM

[3L0O9] Compensation for Fuel Losses in The Melt-Refining Process in Small
CANDLE Reactor
*Khanh Van Hoang1, Jun Nishiyama', Toru Obara’ (1. Laboratory for Advanced Nuclear Energy,
Institute of Innovative Research, Tokyo Institute of Technology)
11:35 AM - 11:50 AM

©Atomic Energy Society of Japan
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Study of reactivity control method with thorium on Accelerator Driven System
TR SO, AHEE BN, AR B
VHRAL RS

N ERBEE) > 2 7 D OIRBER I O FOS AR T 2 BT 2 12D OROSERIETFE L LT, ZhE TREIBOSE
A D WINEED 2 IO TCRERT O TE T2, RBEIC K > TIEDOKRISENRNRH D b U v Lz LT
bz iat U, ROSERIBIERE, BBV, KM W TORMEZ TR~ 7.

F—U— N NEEREREN S AT A, ROSERIE, RU A

1. &

NELZRERE) S 27 AZ(ADS)FB I D8R E LT, REGRMORICERTRZET b b, ADS TIIBEC
LB LHADETZBFE—2ICE> THIE LTV A, Lo Lilik7 B — ARRITINEE O R ERP e
— DBORSIEIC B A 5.2 57280, A 7 VEO RIEMREIG OGRS /TR R K 2 SO E il i
IAME SN TE 7z, AR IR CAORIGED R E 52 2013t L, FY U ATREEIC L T
gD 7 233 12720, IEORISEMNRE 52 5. AFFETIE ADS JFLIZ b U 7 A% 24T L 720
BREHL, SUSEEHIGIERE, BAZEBMERER L OV SMEREOBLE T N Y U AOBAMEIC W TR 21T 72
2. fRETHRLE

AT CIE Fig.1 1289 JAEA #2520 ADS fA.0 (1% T, &<
DOERELE 1 ThN 2300, BIIEIA I & 2 45 OPERE ~ D S8 Al
Aotz FUSERIEMERE L L CTRBERA A > 7 L i K e — NEIfiE,
FOMIFLMERE E U TEERE L R RHE—X v 715 50% 1 727F
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MVP, REEFFHEICITZ MVP-BURN %2 VT 5. Fig.1. fi#trxt4 ADS
3. MRNTRE SR 0.98

BREHZ ThN % 5, 10, 20vol%¥sin L 7= ADS ¢35
SR E Fig2 1R d. NI ULAERNTSHZET
RBEAA > 7 B BHITE TWD Z &5, ThN %
B8 20v0l% D & & DIRBEA A > 713 0.80%dk/kK &,
U T D ERIN L7220 GG OK) 18%IZ N T & 72, 38
F UM RORMICON TR, S%ogat et 092

)

@ AARYK(6E)

@ PARE (391F)

—0—Th 0% —e—Th 5%
Th 10% Th 20%

3} o 0 200 .. 400 600
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[1] K. NISHIHARA, et al, “Neutronics Design of Accelerator-Driven System for Power Flattening and Beam
Current Reduction”, J. Nucl. Sci. Technol, 45:8, 812-822, (2008).

[2] mfFEERR, fi, “@BAKFR W% AT IHEREES) > 2 7 A O KR EFITNC B 281587, H AR5 2018 ko
(S

*Hideki SAITO?, Naoto AIZAWA!, Tomohiko IWASAKI!
1Tohoku Univ.
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Fundamental study of direct nuclear energy conversion to electricity
(1) Criticality characteristics of fission electric cell reactor
TR A
VRO TR LA R R R

GO R IE, X — s EEEE AT TICE R X = DERANEELAR T O EINTH D, K
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X
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BNREZER LD, 2—T 4 7B OMM, 2 REFOFAER ENRRE &Y | FRNICHRE S
NTVDEFRITKI10% TH D, L OM, BoREMFIT (1) KRG TEE, (2) —Eoo R
RN D 3B L7278 DI 572D BN RDPER DRI & [R5 T b AU X FHLBEE O A 2 B8 LA
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Do ZDT28, BREHERT R OEINR K OO O/ bR (]« ZEBRE 2 —T ¢ o VR REM, K
SHARRIE, [RINIRERE) . BN RUGER (B - ~T ufhbla—7 ¢ o 7RI RE, =7 1 Y Ve
EOfEN) 2 CHo0ENDHD, 2D LEDET, SRIFARG - 77 P AT aEEGEt 2D 2,
BEXH
[1] W. F. Krieve, JPL Fission-Electric Cell Experiment, JPL technical report No. 32-981 (1966)

"Hiroki Takezawa'

'Department of Nuclear Safety Engineering, Tokyo City University.
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Development of Self-sustaining Small FR
(1) Way of Self-supplying Nuclear Fuel
CNEE RZE T, RERROME
(k)T A

Pk BREOT NV =0 AOFIHOEARNE X FIL TRy 7T IV E=0 AEEH LN L] Thbd,
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LR D /IR HIF N E LTV D,
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*Yoshitaka Naito' and Kazuo Azekura' INAIS Co., Inc.
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Development of Self-sustaining Small FR
(2) Verification of Self-sustaining Core Concept
MERFIME', AR
LR T A A
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Feasibility of CANDLE burnup for pebble bed reactors with accumulative fuel loading
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[1] Y. Ohoka, H. Sekimoto, Nucl. Eng. Des., 229, 15-23 (2004).

[2]1.L. Simanullang, T. Obara, “Improvement of core design of small pebble bed reactor with accumulative fuel loading scheme,”
Ann. Nucl. Energy 94, 87-92 (2016).
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Compensation for Fuel Losses in The Melt-Refining Process in Small CANDLE Reactor
*Van Khanh Hoang, Jun Nishiyama, Toru Obara
Laboratory for Advanced Nuclear Energy, Institute of Innovative Research,
Tokyo Institute of Technology

This paper is concerned with both the neutronic and thermal-hydraulic analysis for a small CANDLE reactor with the
melt-refining process. Compensating for the fuel losses during the reprocessing is conducted in the refabricating fuel pins stage
by feeding fresh fuel into the breeding region. The analysis results show that it is possible to design the small CANDLE reactor
with the reprocessing meanwhile the core design is satisfied when subjected to the design constraints.

Keywords: small CANDLE reactor, melt-refining process, compensate for fuel losses, feeding fresh fuel into breeding region.

1. Introduction

The CANDLE reactor has been proposed with the numerous advantages, but the material integrity up to high burnup is an
important issue of fast CANDLE reactor. In order to overcome this issue, the melt-refining process (MRP) is a promising
solution. The purpose of this study is to investigate burnup performance of a small CANDLE reactor with MRP including
compensating the fuel losses by feeding fresh fuel into breeding region.

2. CANDLE reactor with MRP

The reactor uses the U-10Zr as fresh fuel, LBE as coolant and ODS as cladding. The active core has a cylindrical geometry,
radius of 130cm and height of 220cm, surrounded by a reflector of LBE with 50cm thickness. The reactor power is 300MWH!.
The fuel unit cell is hexagonal with clad inner radius and its thickness are 0.45cm and 0.06¢cm, respectively. Three cores are
investigated as follows: (1) In the first core, with scenario of which 10 % of all actinides are not recovered during MRP,
so-called “90% recovery efficiency”. (2) In the second core, with scenario of which 5% of all actinides are not recovered
during MRP, defined as “95% recovery efficiency”. (3) In the third core, it is the same as in the second core except that the
smear fuel density increases from 75% to 79% and the reflector thickness increases from 50cm to 100cm, named as “Modified
core”. For the neutronic analyses, MRP with the cooling time intervals was performed using the SRAC-COREBN code, with
the JENDL-4.0 nuclear data library and the in-house program. The thermal-hydraulic analyses were performed using
COMSOL Multiphysics 5.2.

4. Analysis results

The CANDLE burnup strategy is achieved in all investigated cores. The k-eff is increased over the equilibrium cycle. The 95%
recovery efficiency core is subcritical meanwhile the 90% recovery efficiency core is critical because of that the number of
MRRs in the axial direction in the 95% recovery efficiency core is greater. The Modified core is critical due to the higher smear
fuel density. The compensating for the fuel losses results in not only reducing fuel waste but also achieving deeper burnup at
the core top in comparison with that of the reference core. The compensating for the fuel losses leads to the deformation of the
power density distribution in the core, but the core satisfies the design constraints. By the compensating for the fuel losses the
averaged fuel burnup of the core is decreased but it would be compensated by the safety operation.

5. Conclusions

The compensating for fuel the losses during MRP by feeding fuel into the breeding region is investigated with two bounding
scenarios of which 5% and 10% of all actinides are not recovered during MRP are examined. The analysis results show that it

is possible to design the small CANDLE reactor with MRP to overcome the issue of material integrity.
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Transmutation

[3L10-13] Fast Reactor Design
Chair:AKITO OIZUMI(JAEA)
Fri. Sep 7, 2018 2:45 PM - 3:50 PM Room L (D12 -D Building)

[3L10] Evaluation of the effect of plutonium produced through transmutation
of minor actinides by fusion neutrons on the core characteristics in a
fast reactor
*Yuta Imanaka’, Hiroki Shishido’, Noritaka Yusa', Hidetoshi Hashizume' (1. Tohoku Univ.)
2:45 PM - 3:00 PM

[3L11] Study on the core shape of intrinsic safe fast reactor preventing re-
criticality
*Takanori Mochimaru®, Naoyuki Takaki', Keiko Chitose’ (1. Tokyo City University)

3:00 PM - 3:15PM

[3L12] Investigation on the calculation method of sodium void reactivity for
fast reactor cores with sodium plenum (2)

*Kazuteru Sugino', Shigeo Ohki' (1. JAEA)
3:15PM - 3:30 PM

[3L13] Comparison of Calculation Results of Benchmark Problem for ASTRID
Initial Core (4)

*Akihiro Hara', Timothée KOOYMAN? (1. Toshiba Energy Systems &Solutions Corporation, 2.
CEA, DEN, DER, SPRC/LE2C)
3:30 PM - 3:45 PM
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Evaluation of the effect of plutonium produced through transmutation of minor actinides
by fusion neutrons on the core characteristics in a fast reactor
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[1] M. Ubeyli, Energy Conversion and Management, 45, (2004) 3219-3238.
[2] Y. Furudate et al., Progress in Nuclear Energy, 103, (2018) 28-32. [3] S. Ohki et al., JAEA 77, (2006).
[4] Y. Nagaya et al., JAERI 1348, (2005).
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Study on the core shape of intrinsic safe fast reactor preventing re-criticality
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Investigation on the calculation method of sodium void reactivity
for fast reactor cores with sodium plenum
- Correction of the background cross-section in the cell calculation for sodium plenum -
K2 ) SV N SN
b H RIS BR b

WA E R oM REIBsR O —BR & LT, B0 EENC Na 7 U A2 H 9 5 mE i oIicBid 5 NaRA K
KRS EE DFRATFVEICHSOWT, T R X —F T AL alE2 BB e U TR EMEE LT, F O,
Na 7 L L8800 R A REUGE DOREESEIZIL, Na 7 L A0 FEICE T 2 R MimfE O EN A
HTHD I ERnyhol,

F—T—F: &mEF, NaAA FROSE, Na 7 L7 L, 35 s

1. #¥E

AR T, AL ESBIC Na 7 L A&7 5 @sdr oI k325 Na AR A NG E OfFFT FIEDRRFED 72
W, [ UASFRHEICE VS SN DM OBE L &b W ESMrm S &2 AW -2 T T h L niED
MR ASREMRE U, FEYERIZEH &7 TUV 5 Benoist O HEER O M 2 weER L 7=,

ATl BEACHTO TN ErmfE O VER RS IC £ TRETO®EEZ ST, #fEm Rk LX—E T I rnik
OFERESIRE U TRIEZITV, BB L THESFREZEXHT,
2. BETEH

FEARIZ Bl F OFEER) 70 AT A2 35, BRICIE, BT U FRHEIC K 0 S5 rm f
ZVERK L. Benoist DIEEFTIEHURE A VT 70 BHIEBGHAE 21T 5 Z LI K 0 MR ER R 2155, 20
TR L, Wk« A v o fIE & 175 BEFODEHEIC L 2 B IGEER IE 2 fid,

3. RERR 0.9

FEUET T, DR LTI R B oS, s BERE
Na 7 L A8 D Na R A KL TIEA 0.1 SOt/ NaEfli 23 R 0.8 (300 KeVit i) (BT |
b7, Na 7 L N o Ehirimfs & S Mg & g L7z Na7R1F{E

R Na A RIGRIED T v SEOBITERTS 10 kev~1 07 7 HE—~
MeV (2B W CRTHI 28/ Nl & 72 > TR Y | BT
EFLEHETIE Na 7 L LE0 H Ol 5038 A3

fli72% 2 L 053otz, £ ZT, FLENG OHRIET e

DFEIIALZEE L, B CBERER OB AR 57212, o | omeFi

{AE O s S 7715 = — FECCO TRA SN TS A rEis | emER :

7 & RS TR A R IE S D 2 & & LT, ‘ S>ERIERAE
SEOBFTIE, ZFy N "NEOFEMEEETH D ; ' : : 0

Fe-56 OHMERELETEFEIZ A H L, 1 IRocE—REHES IR
7LD 900 FEGEEREIC L VLN L T 2T b
VD B CIERDEOFEM S e 70 BEEZDIMIHAEEZ R E1 SEMEREOMBIEIZLDFe-56t S EL M E

ERHER b

W, BHOEWMKNFT —7 B0 L CHIEROE EWmiE BOEHCEREFNEL
FRH L, 2LTC, EEFRICLVEON-ERITE &1 SBEICSTIHESE
L OFEEMIEL LT Na 7 L KO 70 Bk -FFHRIC 8 RIME | meey |HRMER
L7z, WMo EORX 2B 1127, INF—Y T WA E
ZOEDC L TRy mWrEAEMEOEHAICL Y, W LY +0.04 +0.04
[AE O/ NI S 4L, & 1 IZRTEY Na LT A NaJL 3L &f —0.11 -0.04
Ho> Na RA RSO/ NG AT 5 2 LN TET, LEEDBT —0.08 +0.00
4. #EE Bifir:$
Na 7 L A58 Na A FGEFHEO S E T EMEfEm EO#MHAR A TH 5,
B Xk
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“Kazuteru Sugino® and Shigeo Ohki*

1Japan Atomic Energy Agency

2018%F BARFNZER -3L12-



3L13 2018EMDAL

ASTRID #JHIfFF D DRFER D FI— U BT ®M)
Comparison of Calculation Results of Benchmark Problem for ASTRID Initial Core (4)
“JR I Y, KOOYMAN Timothée?
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[2] R. Letellier et al., a New Capability in ERANOS Il 1oeo

Nuovo Cimento, 33C, (2010). 0
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Data Library (OECD/NEA, 2009). Fig.2 Control rod worth

[4] K. L. Derstine, ANL-82-64 (1984). [5] R. E. Alcouffe wt. al., LA-12969-M (1995).
[6] Y. Nagaya et al., JAERI-1348 (2005).

[7] K. Shibata et al., J. Nucl. Sci. Technol. 39, 1125 (2002).

[8] K. Shibata et al., J. Nucl. Sci. Technol. 48(1), 1-30 (2011).
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[3001-07] Inspection and Maintenance Technology
Chair:Daisuke Shinma
Fri. Sep 7, 2018 10:00 AM - 11:55 AM Room O (D25 -D Building)

[3001] Soundness evaluation of ground anchor by hammering test using AE
sensor
Tomohiro Hamasaki?, *Takashi Matsunaga', Ryota Ogawa’, Yoshihiro Isobe', Masayuki Sayama®
, Shoichi Sayama® (1. Nuclear Fuel Industries LTD., 2. West Nippon Expressway Co. Ltd, 3.
MASA CLEAN Co,.Ltd)
10:00 AM - 10:15 AM

[3002] Development of Non-destructive Testing for Embedded Hardware
Susumu Miura’, Shouji Sekiguchi®, Kouzou Hattori', Ryota Ogawa?, Hiroaki Fujiyoshi?,
*Yoshihiro Isobe? (1. Japan Nuclear Fuel LIMITD, 2. Nuclear Fuel Industries, Ltd.)
10:15 AM - 10:30 AM

[3003] Development of Non-destructive Testing for Embedded Hardware
Susumu Miura’, Shouji Sekiguchi', Kouzou Hattori', *Ryota Ogawa?, Hiroaki Fujiyoshi?,
Yoshihiro Isobe? (1. Japan Nuclear Fuel Limited, 2. Nuclear Fuel Industries, Ltd.)
10:30 AM - 10:45 AM

[3004] Development of nondestructive inspection system for soundness
diagnosis of cable insulating material
*Hiroaki Fujiyoshi1, Yoshihiro Isobe’, Takatoshi Kawashima?, Chihiro Urashima®, Tadashi Magari
* (1. Nuclear Fuel Industries, Ltd., 2. Kansai Electron Beam Co., Ltd., 3. Kansai Electric Power
Co., Inc.)
10:45 AM - 11:00 AM

[3005] Approach to Diagnosis of Check Valves
Susumu Miura', Morio Kudou', Kouzou Hattori', Ryota Ogawa®, *Mitsuyuki Sagisaka?, Yoshihiro
Isobe® (1. JNFL, 2. NFI)
11:00 AM - 11:15 AM

[3006] Electrical Isolation Supporting System
*KEI TAKAKURA', Susumu Naito?, Hiroki Shiba® (1. Power and Industrial Systems Research and
Development Center, Toshiba Energy Systems &Solutions, 2. Corporate Research
&Development Center, Toshiba, 3. Isogo Nuclear Engineering Center, Toshiba Energy Systems
&Solutions)
11:15 AM - 11:30 AM

[3007] Electrical Isolation Supporting System
*Susumu Naito', Kei Takakura®, Hiroki Shiba® (1. Corporate Research &Development Center,
Toshiba Corporation, 2. Power and Industrial Systems Research and Development Center,
Toshiba Energy Systems &Solutions Corporation, 3. Isogo Nuclear Engineering Center, Toshiba
Energy Systems &Solutions Corporation)
11:30 AM - 11:45 AM
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Soundness evaluation of ground anchor by hammering test using AE sensor
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(1) EvO7 v THE
Development of nondestructive inspection for embedded hardware
(1) Mock-up test
=, B MR, ORES = NI BR, R OE® R (S’
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(2) BEERER
Development of nondestructive inspection for embedded hardware

(2) Field application result
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Development of nondestructive inspection system for soundness diagnosis
of cable insulating material
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Approach to Diagnosis of Check Valves
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(3) HmE#EE L, FHEILE - FHEHMEED X T L1
Electrical Isolation Supporting System
(3) Evaluation of isolation plan and conversion of paper-drawing to structured-drawing system
A R, ONER E E AR
'HETFAX AT AKX (KR) 2 (B #HZ

Electrical isolation supporting system has been developing. The system has three functions; automatic isolation
planning function with deep learning, evaluation of the isolation plan, and converter of paper-drawing to
structured-drawing. Each function was systemized so as to correspond to the actual drawings.
Keywords: Isolation, Deep learning, Paper drawings, OCR, Structured drawing
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(4) FRBZBICLSHT7MVL—2a ElEEHSERDOEEL

Electrical Isolation Supporting System

(4) Automatic Isolation Planning with Deep Learning

W E, A

N2

N

U BR) RZ, 22 Rf X — AT LK (BR)

To achieve automatic planning of electrical isolation, speed-up of computation time and interpretation of human

fuzzy information are needed. By converting the path search problem for all conduction path of the electric circuits to

the pattern recognition problem by the classifier using deep learning, the computation time dropped by a factor of

560.

Keywords: electrical isolation, deep learning
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Research Associates, 3. Taiheiyo Consultant, 4. Tohoku University, 5. Nagoya University, 6.
National Institute for Environmental Studies)
3:45 PM - 4:00 PM

©Atomic Energy Society of Japan
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BWR [ZBTH5E/L—5 & RS YO—KBEIZEET HBIR
Thermal-hydraulic study on new package structure consisting of separator and dryer for BWR
ek niE Y B B #eA !

SN

#»§% (ABSTRACT)

AWFZEIE BWRIZEIT 2 BT 7 7 27 0 MMSARFOUSRIREL DIFNIRFF 4 2l S & TR eML & D
52 EaARLIELOT, b B Ofl#ERE (CR) ffiAZAIEE L 2D K 5 2 NEKES DT 2
B2 AT o7z, EHEA IR 4 (R I AL L T 58 L —& & R T A YO~ RRIO RS 2 FEfERA
BRCRET LT

F—U—F —@&iEE, SKOEE. BRKERSE. BIR, vy TT Y CRD

1. TR RUHEM (Background and purpose)

WA TS ETHA< . BWR OJENRIERITS < OEBILATT biv, £SO
HEICBET 2 b0 THDH, PWR AR, 150 IS HIERERENE 2 F 2 < CR % EF AT D
HEIE DS RNT T IUTHANE AR DO U A 7 1R S D, S, RIS % £ 5 O TR~ & Hif
FREIZZ V. RO BRI E LTINS MBI DI~ 5 Z L BNARRO BN TH S,

2. BEDEAXMGEZS (Concept of new package structure)

BWR Tid (8x8) DIREMESRE (LUK FA) 23 F ¥ RVAR v 7 A THEI B T 4 £EEEIT 52K
OFHBERFEAZIND, CRNEDD 41kEY — 1 L35 L, ZRRHEAINROBEED 4 (K% Y)
HyZEenTE (V—rET5), 20—V IO EFICERSL—2E RIA4¥E2 KLU T#ITS
AREMEAE MR LTe, ZOB X EZKR L2 O 1T, FA4 REFHIEER V' — 2 & QKT BEN AT
REZRY = Ll IT DLV IBERXTH D, ZOHAEOHIRORE SIT—L 30en FREICRD, RIAF
Z FA4 KD PO B S EL SR TH S, BN —Z I IEBE T LR 2/ 528, oA
YIXFOREREZBE D RE RN OELIELLERH D,

3. EEAZ - EERFEER (Experimental methods and preliminary experimental results)

BATOB N —&Z OfE & HEARERRIZHERF L, ZOE RIZ®E N7 A Y2 Tl mic— b s
BRI ZERR L C, BKE RT7 A4 7T A AL AT—7 THHEL Ttk ER 2R A 7-, RFENR 70
— X = DORPULDFERZ K 2 1ZRT, —ISDORNEREO HIDH D, 5% OMRGETE kT 5,

4, £& & (Conclusion)

FA 4 fkDa=y Mbe RIA YOKIBAEEIC L HHA 5
B A% R LT-, by 7Ty kU BWR BEA0OMKSTICIE% "
< O AT RS LT B, ARORBE TS | /T
HOKEHE DTS, ABFZELISMT b AR e OB .
FRAFYELE S ORFBYLELEEZ SND,

M1 V—r1enots B2 GBhatms i

*Motoki Sato', Seiiti Yokobori' and Tohru Suzuki'

"Tokyo city Univ.
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VETTIOITY FROKRLEL X T LOMFE
(10) EREIZRA I -FAFEEE
Development of Hydrogen Treatment System in Severe Accident
(10) Development Planning for Commercial Use
CHDBAEL Y, PLERYE Y, RHER Y A E L MRS, LHET
VRE = 2L ¥ —3 257 H A

VET T 7T 2 MSARFIZR A AR SR NERIC K B R AET D KF 2 BT B KFBUEL S 27 A DB
AEMED TN D, S U) o I RS E R OGS i T 7 L A5 L. Sl B2 a 55 &t
(2. FEMEE T T RRE 2 B S i LM B SRS S ) 72 A B O BRR R BN oW TR R B,

F—D—R:ET7T7 7T U, KRR AT LN, SEBRY

1. #E8

SA FRZ RERAET A KEME L LT, KBRS 2T AORREEZED TV D, BWR BHASRNITE
FERINTEY, KELBBEOFHMES TIE SA FHIRAET KRB L LIRS, FElfxs e L TRE
DT 7 4 NV H—_2 MZ L DR T 25 TH DD, MANEZRET K O M X D KE K O
PEWVE DREANRERIIA~DOFLH BT Hiv7evy, £ 2T, @RIt E AW BEEZ LT L LRV KB
FETKFBLLET S Z L2 HEICBREZED TV 5,
2. BARFRE L EE

MR A B L LR VIKELE L L L TR EMIC L DK
FOMACIIEH2+ MOy— H0 + MyOy) 3 548, Filk 5l
¥ - HERICIS U CEEIT 5 PCV NEFSERE CO®MAMEIZ W
TR SN TR LT, AR & LT H24 4R )
B H28 4ERE D 5 AER], Mk d et L U OB B I
B4 B LR R & BRI U 72 R R O FERE ) ME BUSRBR B O
ERIRZ SR LT BOnas OFeMEfE B 2 e L, K$FE, 28
R OUKFER DIRE T A SN T I 5 7K 35 AUFR 3 B R0 AL A4 T
EOT—2%RfF Uiz, £, RBRT — % 2 HICISHE KL
O baea e T V25 L, RS R & i35 2 & TRA ’ 3
T AGAE T COFNIC Hig %215, FEpbm M2l 4 2 & i, $FL oy FriN(S/O)
%&Mw%&ﬁ%\%ﬁﬁ&ﬁﬁﬁ%@%ﬁmﬂ\ﬁmﬁﬂﬁ 1 KT 2T A
ETNVOTHREEOR EFEORELHOLNI L, 4%, 2
DAL & R U COKBALE L AT A2 FZRET D720, AWM OFT — Z LTt aaa LAl TE O & AL,
FRETRHITFE DML ZAT O FHE A AR Lo, F7o, FEE SA v~ RV A MEBE L FiRER 0B b
VAT DMERREORGE, LB T — 2 PRI AT oG S BRE R O R E & S LT,
3. #E3R

FEAREE & CICEAMBICIANT 72 BRI ORE, FEhk SA ~ R U AV N EBRE Lo FRG S0 & o
AT DERREORET, WEET — 2 el m i R B E SRR EOREL T LT, 4% b, FHE
ZIRVVMLERA 7 — 2 JrFe ekl . ROSERAER & OFHI FE O E L, REFHMITFEDMNL 2D D,
SEHR
[ WES, LT 77T MEOKFBLE Y AT AOBIFE®B) ). AAFF 12574 2017 Rk D K4, 1C01
[2] B3, [T 77 o5y MREOKBELIR S 25 AOBIFQ)]. AART /154 2017 KD K&, 1C02
[*IRR 35 PESEAE SRR 24~28 (RERERIR TIFSL AR R & EA T SRR v T 7 7 7 v MEOKFLI >

AT ORI 18T 72 B AiR)
“Masashi Tanabe?, Mikihide Nakamarui®, Tomoya Takeda®, Chikako Iwaki®, Motoshige Yagyu®, and Akira Yamada®

FZA4Hz)L

Toshiba Energy Systems & Solutions Corporation
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SERFREEE - FEREAERY v X ORBEREROERREICK HRERE

Confirmation of heat removal performance of spent fuel storage and transport metal cask
by heat transfer inspection
MR, KRR ER, L EES, BE /!
"ASLGE =a—2 V7 -2 )V —, PHEENR—NT 4 T X, P U A T VBB TR

it FH B RBHIR 2 - BTG 48 % v 2 7 (HDP-69B % v A 27 ) DARBRAFERIC OV TG T 5, itk
OUFRARREIZ BN T, TR COMABSRE R EMZ e T 255 L 720 . HDP-69B ¥ v A 7 DSekFHHE D
REVEREZ A LTV D 2 L MR LT,

F—T—F:@FEX v A7, HAFERE, AT, FREVERE, SEURd, ik

1. #¥E

i F R % - BT AR 428 5 v A 7 (HDP-69B 5% v A 7 ) 1&. {5 FH B IREF O AR EE B 2 i U 2 AR LA
ZBRET BIREEN RO DD, AE Tl BEEREOMLEFRRAIC L Y HDP-69B & ¢ R 7 O #aiik o OHTER
RBICBIT DBREWERE 238 L7z fE RIc W Tk 5,

B ZRE
2. ERBEOBE o
112, HyECIRAED HDP-69B % v A 7 & [X 27~ 9, FACId, e

NRT sy MET-OFIZ BWR REHE G RO G bR TR OE
Bb—x—ZE L REREARMRY ORMEL 5 212, T,
MAPN K O, SEHEE & [FIERIC He 2 Fe38 L 7e, RTRCIRAE DR C
X X1 ?D & FY HDP-69B F ¥ A 7 A ffitiE & THTRALE LIZERE L.

INA sy B
/—

WSRO A TIE, Sk ER ORI 2R Y (117, HDP-69B % : —
%7 %R & CHEEAICRE LT, 2B, %, Bk KRS RO ! | 2
B LA R & A T, ‘ f

3. ERIRERE

BGEANC K D IREEHIEM 2 A i (TR R b
D 1o A ORREH AR 12 & 0 Bk b LBz X 2 12RT,
k. WEMEIZER e — & —ORENE N OHMUR THIE L7z, s
K OHTEARIESR IS, WEMEITMAEREEZWE Lz, £/, A7

1 HDP-69B & + A 7 ##E X

(RTTH IR AR)

v FOBERE L REHEEOLIIAL 0 b/ S <, SRy hOfif
BFE 7 L DR A R L7 =
4. $E =

%R OTRERHEIC 55\ C. HDP-69B 3 % 2 2 8k 2l 21 % %%oa - *::j/,,=-
BREWERER A LTS 2 b ROBMIRNTE 7 L OSP4 el L7z, E
o fﬁ 0.8 1 —e—grmikiE |
[1] GE) BAR T %2, THAR T/ Eamee et B g WA

GIB v R 2 DFARGH L ORAIEN : 2010 (AST-SC-F002:2010) T el R Am
“Yuki Aramaki', Jun Mizutani?, Takashi Kudo® and Takeshi Hiranuma! 2 AGERAT L

'Hitachi-GE Nuclear Energy, Tokyo Electric Power Company Holdings, *Recyclable - Fuel Storage Company
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RERBED « U ABEBRRORRBBITETILOEKE
Study on Heat Flow Analysis Modeling for Transport Packages with Radiation Fins
ORRE Rk OMEDY MR, RH RSB, G mER Y, M oEEth?
Mt A— - v— - =L, 2RI E R

TEE X BB OEER RO 2 U7 3 BRI 16 L ¢, IEHIE L7255 & FLUENT 22— F & v Tk
TRENEAT U7 4 Hhig L. FLUENT = — RiIZB T 2R E T /UIZ DWW THET LT,

F—0—F: Fv 27 BGRBERNT. 7 4 >0 BRI

1. S

il P B RBHIR S R 21T, B O AR B W T HARITIC L 2 BB N £ < Ao b K oI, AME&m
WZBRIRIZZ 4 RO T O TS b DR D 5, EHFREHREA T, TR IC—ReRICHEE R & 72
D0, BIROT 4 VIFEABEKOTNERET DM E IS5 2 00, AFERED D O KBTS RED Tk
HLTETDLEEZEZLNTND, AT, HEE & LB OEmEA %O 2 HH Lokl LT, iR
FERIE L7z R & FLUENT =2 — R 2 FIW CERENARNT L 7245 R 2 Helg L. FLUENT =2 — RIiZB 1 Dbl
T IBIZ OV TRE LIENE 2 @S T 5,
2. RBRK O

AEBRAEDIZRIZEH LI RT B0 NI BIR, BT 4 v SMEROIEL T ¢ TR S L, BE— & —IT
L OHRANE S —EDOH ) TIE SN D, FTET VIR 2 1R T LBV REBRIKD 12 JHRET L E L,
B =1 — RIZ1Z ANSYS FLUENT Version14.5 % f v 7z, G R SR I RRBR A A AR ([E1K) K& OVE PRZZ5 GRis) & L.
ELIEE 7 VIZIE Realizable k-g 7 /L& W o, FHEUIEGRR & L CREMEONmN S 5 %, BRERE/ L mIC
I 2 BB L T D, FE TIXRBR IR SO O ERS R & IS RO LRI W THET 5,

TR DB AT B D P22 T IEROR

1 BRI DOTR M2 fEpreT L™

“Tatsuya Ito®, Hironori Mizobuchi?, Shigeo Honda!, Haruaki Kikuchi®, and Tatsuya Minami?

'OCL Corporation, >Nuclear Fuel Transport Corporation.
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ASR R < % JUERIEIOD 1= 8 OO (R MY AR SR ER D 2

Research on accelerated expansion test by concrete core for ASR potential evaluation
NIRRT EES FIE LER B2 NI B0 s gl —F 5, Il —X R tHE &

LEFREGWIERT, 2o T AT A VY —F T VA, SR Ea L Z U],
CHRAERE, SAHERE:, CESLERBIATERT

2014 FEIZIH JNES MR Licar 7 U — MEEWITAE L7 A0 ) BMBOEOBZE 7 v — ()T,
ASR Mgbivd X Hear 7 U — MMICK LT, REIZSCTa T 28IRL, £A A FrRHEB LT
a7 OIRERERR 2T O Z LN RESN TN D, AR TIR, BMEE, 70 U REN R 5 RER K
MO LTz a7 2T, (RERERROF ZMEDOREEZ1T > 7,

F—"J— F : Accelerated expansion test, Alkali-aggregate reaction, Aggregate, Concrete core, JC1-DD2
1. ¥E

AR &5 (INES) TIERFIH=a 27 U — ML T, ENAOESMmRICESE a7
U— MEEWIECTET A VEMKEOZE 7 e — (RDEREL TS, K7 —7TiX, ASR 2%
NoHEHar 7 ) — MM LT, REIZSCTa 7y ZRImL, S AFHFEHIE X027 ot
kAR 21T 0 Z &N IRESNTWD, £ T, AT, BMHE, 740 Uik 5272 53 BRIE)
ODERILI-aT7 ZHWT, 74k U ERIREE &K O JCI-DD2 L2170 ARERZ R O A 2h i 2 fist L7,
2. B

TEAERZRTABR DG RIWE 2 MRS T 2 72012, BMHEE (RUERZEM A TO M ORIEZRIEEH WD, 7
7 )R (3.0kg/m3, 5.5kg/m3) 35 KOG SEAFAN 72 5 650mm A OFERIK (LLTF, /MUEER(K)
MO L7272 HWT, 70 ) ERREERS X ONJCI-DD2 i£%41To7c, 27 V— MG EE 11T
KT, a7 U — DT YRR, Na0eq #5 T 3.0 kg/m3, 5.5kg/m? & L, NaOH /K& z Hwv

G Y AP - S ik . _

THIREKICEIN L CHRE L=, #1 a7 )—NOREE

3. R - AR RistE | T we |e/a | R TET T ] O
TV ) VRWERIEEC K B IARREE RS R (AFRER) 2R 1 | MR G T )| g | |t e
o ‘ w20 | [ [ e

RS, BIEEREM A WI 28 fho a7 REE2 A, B hee o 7" " e

2y ) — NTEHARWET S EE 2 N5 a7 I1E CEET A al

AR SN, LHLARRS, a7BosT yEnksx< . HE el | tosmee
e U CIBER/EMI 21 AICH Y BIIEE 0% RS hT £ o 3 o esaes
BB R DRV, T OWEEENLOATE, B o } —rosned

& T0-5 5kg=3
—o—W-5.5kg=1

| —m-wi-5.5kg=2
—a—Wi1-5 Ske=3

YN EER RS 2 Hr X W AREERN D D, a7 V- oo |
RENERBR L., ¥EY D ASR 1T L AR DTSV LR ™

0 7 4 bl 28

SRIEZ WD B2 & 7R D03, IR IERER O 2 THEEY O fF ok e

Fig.1 7V 71 VS HIRTREIC & DIk
DR S22 L3IV E 53 . P
WaRZEBE2 TR 2 2 L3l e B LN CHE 3B )

AT, TR TR 28 FEIRTF MRk AR IS R EZRE R (MR EBIRm R AL (T AD VEMBRIRIC L =
7V — MEEY ORISR BT SM5)) TR ICBIT HMRICE S b O TH D,

“Junji Etoh!, Takamasa Ochiai?, Masayuki Takizawa!, Shoichi Ogawa®, Kazutoshi Shibuya®, lppei Maruyama?, Kazuo Yamada®,

Go Igarashi® IMRI, 2MRA, ®*THC, *Nagoya Univ., °NIES, éTohoku Univ.

2018%F AARRFH%¥S -3012-



2018 Fall Meeting

Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear Safety Engineering (Safety Design, Safety
Assessment/Analysis, Management)

[3P01-04] Fast Reactor
Chair:Kei Ito(Kyoto Univ.)
Fri. Sep 7, 2018 9:30 AM - 10:35 AM Room P (E21 -E Building)

[3P01] Study on Eutectic Melting Behavior of Control Rod Materials in Core
Disruptive Accidents of Sodium-Cooled Fast Reactors
*Xiaoxing Liu", Koji Morita', Hidemasa Yamano? (1. Kyushu University, 2. Japan Atomic Energy
Agency)
9:30 AM - 9:45 AM

[3P02] A visualization test for fragmentation behavior of molten stainless steel
discharged into a sodium pool
*Yuki Emura’, Mikio Isozaki’, Ken-ichi Matsuba', Kenji Kamiyama' (1. JAEA)
9:45 AM - 10:00 AM

[3P03] Studies on Relocation Behavior of Molten Core Materials in the Core
Disruptive Accident of Sodium-cooled Fast Reactors
*Mamoru Konomoura', Kenji Kamiyama?® (1. Univ. of Fukui, 2. JAEA)
10:00 AM - 10:15 AM

[3P04] Study on the discharge behavior of molten core materials through the
control rod guide tube in the core disruptive accident of SFR
*Shinya Kato', Kenichi Matsuba', Kenji Kamiyama"', Vladimir Zuev?, Dmitry Ganovichev?, Viktor
Baklanov? (1. JAEA, 2. NNC)
10:15 AM - 10:30 AM

©Atomic Energy Society of Japan
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7 b LSEERFOFMEIGEE RO EEM O L EERMETCET SR
(10) ®&BHTI— FTRHVWAHERIGETILORHK
Study on Eutectic Melting Behavior of Control Rod Materials in Core Disruptive Accidents of Sodium-
Cooled Fast Reactors

(10) Development of Eutectic Reaction Model for Use in Reactor Safety Analysis Code
EIOBER Y, SFHOER, L A
VUMK, 7 AR T B A BR R b

T8 U O A HIEEE OF RS EEGIIC B W CTRIL R U FBHIEERA R & 2T 2 L R G 3 SRR G &
O IERY) OB BV EE 2 55T 5720, @mEFLE2Mir 2 — K SIMMER-III CTHWAMHEET LV EZBRE L
7o E77. BRI L ERZ G L LI-REHEIC L > TEOREARR 7202 R LT,

F—0—F: 7 MU LGAGEEE, FOOREFR, RERBOS, msE g e a— 8

1. #E 7 M) ULWmEAEEFEOFLEEFEL TIX, FOWERBEET S Z & TRIEATHE (B HilH
Bkl 27 L 280 (SS) OMAAERIC L - THBERIENE L 2 RN H D, AFETIX, ot
B VATl S s B O R VA R D RS B 2 B Z DD C Rl 2 2T = — K SIMMER-IIT THW A #EE 7 L % 5
L, LA TR 2% L LRt R 217> 7,

2. ETIVEFE B.C & SS OERTA U 2 ILMMUGIE, Z ORISEIE & PR O S5 R 0O I I I B AR
IR v, BARHI (parabolic rate law) ([ZfEH Z E 3B TWAH[2], AIFFETIE, EBROICELR
TWD GBI O EERE VT Z OEERCE ET Vb L, LB O AR L OZ O - &
AR 2 2 5 £ 9 SIMMER-II 22— RO OWEBITE T VBN AA AT,

3. TR MRk (ZWwon) # 1ITRd, ByC fEIBIINE 4mm, & S 35mm T, 1E 8mm, & 37mm
D SSHHZPFHEN TN D, FEBR & FERICHEBRAZ BIRE T Th 5 1,464 K FCTHIE L, ARk L7 35 Am
YMOEIDORFMEEZFZBRER LR LZ, K237 L9210, ERER LR TELMTHERISE LN T
BY ., I LT RSB 2 T CE D EARNREREZ A L TWDH Z L 2R LT,

HEF AW, BFEEE DO OZFLEETH D TR 29 45 mdl i o [EER 1 %5 2 B3 2 BBz o
—BR L U THER LR EE T,

37 mm
0.05

0
.
.
,

o

| 0.00 L
20 25 30 35 40
2 mm SS 112

Square root of time [s ]

8 mm 0.20 , :
e —O—Experiment
E || Simulation
yL, T 015 u &
X ) ;
©
E
B,C 2 .
S 0.10 [
4 mm 5 .
> U] L
5
Q
C
<
Q
c
-

X1 Fehb it TR L S BR O ST (4R

SE
[17 S. Ueda et al., J. Nucl. Sci. Technol., 54(1), pp. 81-88 (2017). [2] X. Zheng et al., JAEA-Review 2104-16 (2014). [3] K. Morita et
al., INC-TN9400 2003-047 (2003).

S

2 AR DR S DRFEIZAL

*Xaoxing Liu', Koji Morita' and Hidemasa Yamano?, leushu Univ., 2J apan Atomic Energy Agency
g )
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F RUDLT—ILRITHE L-BRBR T2 L A OMAL 2B TR LR R

A visualization test for fragmentation behavior of molten stainless steel discharged into a sodium pool
LR B, BRI =, R B Al fEE Y
Y H AR AR B R A A

TR U U ABEIEEF OF D RREEREE T, BPRERS FEICB W CERE O E & N U LADRE
NEULD, ABFETE., WEAT L AEZ T R DA TS, =y 7 2ABE AWz kv
FOFEFEBE LT,

X—D—F: 7 N U LABHEEE, FOREREY, EEUEDYEEELE, B — S A B EAER,
JEIF R AR FF

1. #8

F U AHHIEES (SFR) O4F L HR S (CDA) BRI ESHEE L7247 DB 1, ISR N4 (CRGT)
ZE U CHTFERL FE 7 LT A~HEE SN D, BRI ODWE ORI RN 2 ER T 5 72 O3
R 1 2%, CRGT M it L7z AR DI E MR TR 28N T s )~ ik (2 7255 5 o % [alRE
HZLETHD, TNE TOBEYWE % AWT-FZE2 L 0 . SFR O M) 72 CDA & Tlt. @MUl ek stk
U D Z L T FEEEY ~DOWEHRE 2 & R RECTH D & D RE L2 [1][2]. = 2 T, AWFZETIL,
BEE OB E 2 W32 L 0 S o2 O EE A2 BT 5720, WEFLE O 1 kT
bHAT LA (SUS3L6) DR (LLF, @A) 27 MU U AT —LHIZE TS, 20¥Ehzxy
7 AU K-> TAHLEE LT, AT, RBRIC X 0 8 L7z pliR okt 26 8) 2 535,

2. HEBREHS LUHRAE

AT U ASOFEME CIEEEE : %) 1,700 °C) %
T RU AT — v (FIHRNEE : ) 300C, S /1
m, B :/01m) P~FEA XL (¢20mm) %
BUTHETIHE, ZoxE)ZEgo v 7 AR
EEESHMED AT (B 0 1,000 fps) & A
TR T 5 & b, BERICIVF MY AT
—)VOIREZRE LT,
3. HERBERBLUSBE

F MU U AT IS LI AR, AR e
DEFRALLEZ, Ht+ mmERALEHAIZIBNT
ek IR S 7z (1), BEREEGHE, BMADY  Na ###(0 msec) HAEIRA Woki{k(63 msec)

VT LTCK) L2 PO, Bfihnic A L TR » 1 F R U ™ AT B RO 268)
THLEBHOF M) v ARROREE kT, = -
uE. SFR O#UIf7: CDA §fECAEL S & PHIlS 800 [{ 10

NCOBHEETH Y, BRI R L= T
ROBMBRETD D, Eio, T RY AT —Adu 700 H——60m o AN
WELEBERNOT =200, MEOMR AR T (| ,;/6/1 e
L7-TEEH 100 mm AHEE TOF h U 7 ARERZ T 000 g 100m e ety PSS
WIC ES LIS L, TS 400 mm OFE TR g, | *W';/ AT T e T
EEAFRE ER LTV AW L &RR L (M2), = 08 | 7 Al i
T, BEAHRILT 5 2 & TF b Y v AL O : S

WRAHK L, 7 b U & A~ o | BT THT

TeRER. U T Az 400 mm pERES S ISR 300 pLF | = e
BERKICHAShZ ERTE 5, e

1 — = .2
4. 5 H%FEﬁ [sec]
F U AT PR LT AT v L RSO K 2 HBIERIITBIT DT U v AREORREIZEA
1. BVWIRE EAERNC X o THEVME A BREE Cick R1C
SN D Z L xR LI, 72, T MU U AFAMRA LTZBRIIBRIALIC L > TRHRMICHEI S iz,

BEXH
[1] Sa. Kondo et al., Nucl. Eng. Des., 155, 73, 1988. [2] #&IiFfl, 2014 4EFk D K<) 138

“Yuki Emura®, Mikio Isozaki®, Ken-ichi Matsuba®, and Kenji Kamiyama®
LJapan Atomic Energy Agency
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T RO LSHESRFOFDEEESERFICETS
BRPODYEOBEEEZEICET SHR
(6) MPS A THRAEREIRBIRDETILIE
Studies on Relocation Behavior of Molten Core Materials

in the Core Disruptive Accident of Sodium-cooled Fast Reactors
(6) A Modelling of the Tip of a Heavy Metal Jet with MPS Method

AL SEL Ml ]2
VEHREE T HORIET AT R RE FE A A

A behavior of a heavy metal jet which ran into a water pool was analyzed with the Moving Particle Semi-implicit
Method. A figure of the tip of jet was different from that of the experiment. We propose a modified calculating
model with the MPS method.

F—0— R Rk, MPS A, MEIR, @ TR, Joimik, EAFE
1. ¥#8

BEOREBREREEBELZO/NIS IR T =V PICRASELREOZEE %2 | b 1£0 (Moving Particle
Semi-implicit Method: MPS 7%) % H\NCTHENTEI 5 & | RO ek s 2R & e o 72, ARAF%ETIE, 2

DIk E T LT B FikE R Lz, $28<

2. fEiR H

2-1. BBH R :
FENTIR R DL & 70 D FEBIR R Z X 1 1T, WNEE 28mm O E S D35

979kg/m® DK 7 — /L HICIRIE S TE Y | EE O T &2 8689kg/m® DKL ;F%
RABRTRAL, B A B & 22> TR — L HIZE AT D, !

2-2. fEfra— FRUBHEYS 1000
AFHT THW Y — 2 a— Rid, BEOFEENIRMF I T D 7L X 1
T T LRl L TSR E REE I OET VAL,

2-3. fRHTHER

WEAEE DFEHTENC 31T 528 N L 72RO SEiER 2 X 2 1IR3, IROF AR
IR A, W FAKT =/ REAPEHRTH Y KT 2mm Th 5,
METE SR NIRE 2N & AR B RS £ CTORFH 21.8ms & FEFR & A bE D 72 OIEIRO

WIERE % Tm/s & Uiz, FEFEOSEMRIZACE T BICIEN Y . EBR TS
T-HBEIZIR S X7 Dotz T TCETALEELEREAZX 3 127,
24, EER

WEEDE T /L TEIEFEN 10 [ERREH 5 2 MK Z T 5 & W05 R
IZEBWT, 105~10Pa &\ ) RERIENNDAT D, MPS IETHE DB EE %K
DL, ZOENTHEINZE AR 2 BETCE LN, OBEEDO KX
TAROERTIE. ZOREPIEFICKREIREL 2 D0, £/~ EAREZRD

. X 2

LS. B EOREEZK DT, FBRA 1 EEROEHR T j ODETID S H % 3
B/ANDbDEFHFEIHEMNT 2, AUk, Kt i OIEFHRL j B85S 0¥ —IC o
DT HZEEEMTHD, L, QEIOERIZHEN, B —THOENELFTRWIRENET S, 20
fER, HEOEIERIZT, OICEVAKREHFAZHAEL, SHICOICEIVEERMEE - THESND, I
D, K2 DX D RAEFENTIRNY ZFfo e iR EE LSRR EBZ HILD, £ I T, HRK1
WZOWTOH BHRE FTRICIIAELFMOEERHELEr LT 57 VOEBEELIE LICHERNBKZ TH D,
SEEIRITER & K< Ao TnD, F7o, PIHES Smis L7200, FERE -HTHZ LR TE -,
3. $5R

WL & T L & THEEEN K X R itR OB &2 MPS £ T < 54, RO ER ToET LOER(LIC
HEEEZLI Z LD, BEETO ETHETHDH I LERLT,

AR EED HIZHTZ 0 | FHEKRF - EEBRNOAHBR A 2N W Z SITE W2 LET,
(RFFERCRIT B AR 7 S0 Z0 BR A & 4 22 bt I = B 7 ) LA 9e T & O L ERF R DR R TH D, )
BEXH
[1] BEH—. Thifik). AEHK (2007)
[2] BEAFSE, #2017 FE A AR5 [BRO R, 2B09
[3] Duan, et al., Comput. Methods Appl. Mech. Engrg. 318 (2017) 636-666

*Mamoru Konomura', Kenji Kamiyama?
"Univ. of Fukui, 2JAEA
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ERIFDFDIRFEERICE T HBRFDDEOHHBERERNEZ
B LE-REERICEYT SEBRHR
Study on the discharge behavior of molten core materials through the control rod guide tube
in the core disruptive accident of SFR
N fEH Y R Bt #Pl @S] Y, V. Zuevd, D. Ganovichev?, V. Baklanov?
LTI, 2T A2 CENLR T e v 4 —

T8 U U AR HIGEEE O ARG R 3 1T D R D E ORI RNE (CRGT) 2l U7 470
2 b DU HFENAR D HRIERE D72, CRGT &M Lo ¥ 7 MG EEAmr DWE (a7
WIT) ZBAT DA ER L, RBRT — 2 O a21T o7,

F—0—F: 7 U v amAGEEE, ORGSR, FIEERNE, FRERE, FAESNKE

1. #E

F R U AHEIE BT T DR S 0 B A P R SRR
W35 HHD 1oL LT, CRGT % i U7-IAA LWE O IR D EI A~ 0
L E 2 T 2 33 SR AT STV B, CRGT IS IZA HIb i B % F53K
T2 7= 8 OREREIR IR A K T db 2 A3 RIS 13057 DRI E OV It L
TREREL 72 0135, 2 2T, AR TlE, NEMESE IR 5 2 5 %
BAHYET 5720, CRGT Ml L7z 4 7 MM (R RO mR L 2 N
(EET VI F) 2BAT DR LN L, R OSH 21T > 72, R =
BT, BT AL VENREF Y X — O A 3 L FEE 4
[EAGLE-3 7 v =7 ~| O—& L TFEARBER CHh L7,
2. ABRAE

HEEE A 1ICRT, REREICIT CRGT OV Sk & Rt L ‘ T — FhUoL
T-AEYE(R (SSFR) %% L. #BENEVAIZTHK 15 kg O 7 /L X F & F
L#) 2300°C & THIEA L CRBIBICIEA Lz, W7 AIF0L 7 F~o e
FEACHE D R EHEOZAIER 1 RS RmEHEE Rl L7, 3Bk 91 SR O
AT EER 2 fRR L. WRRRE LS O SR E % & 1T - 7=,
3. HERERRUER 8 1200 | P30
SSFRIZZFERICHIE S, TN T v 7~k 7.3kg DT “HT44

f
/
A/
AR FRH LT, BT — 2 A 2 IR, AR ’”'1am]fj\;gﬂﬂ

s EhEt
: A RET

messt

| S e
Zﬂrﬂrw

;T

Temperature

%0 B L IZARLT L R S ORBEA~OIEABBICH D,
2 5. 1.36 BICIER T LS F 84 2 RNER~TEA % =
G L, 223 FHIT SSFR RHHE ST R~ T v 7 ~0 H R

E 7 -
GRS LTz LIRS, WIS A S0 bR E |
WA~OWMABERICTRF R ORA K3 (HGO3, HVO08) £ ¢
MEISLTHY . Hha 7 FIBICmn- TRA RiEsk
I L2 EWRBEN TS, ZORA NEIEDORE 5403,”03
HIZE Y, SSFR ~DF b U 7 ABARNENBEE LT, Ewo b
SSFR 78R/ HER LIEHIC B o 72 L B 2 DA, R go—————/\\/wwkhkﬁ———
A FEOBERIZOWTIE, F Y 7 AOERINA T 20 -
BT 2 B LW B2 S, A%, IREEE Safh L N T
HADEBE MR 5 UER D 5, - R TR PP

_ Time from chf)p offa[g]

4 BE - - B2 G ()
BT — 2 L ORER%Z ORI K-S x JHRick

TR VI T OB ZEIRET S L &b, SBOMEERT LT,

*Shinya Kato?, Kenichi Matsuba?, Kenji Kamiyama?, Vladimir A. Zuev?, Dmitry A. Ganovichev? and Viktor V. Baklanov?

1Japan Atomic Energy Agency, 2National Nuclear Center of the Republic of Kazakhstan
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Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear Safety Engineering (Safety Design, Safety
Assessment/Analysis, Management)

[3P05-07] LWR Performance during Accident
Chair:Kenji Kamiyama(JAEA)
Fri. Sep 7, 2018 10:35 AM - 11:25 AM Room P (E21 -E Building)

[3P0O5] Evaluation of Molten Core Coolability in Containment Vessel using
JASMINE code
*Yuzuru Iwasawa’, Toshinori Matsumoto', Ryuhei Kawabe', Kohei Ajima®, Tomoyuki Sugiyama',
Yu Maruyama' (1. JAEA)
10:35 AM - 10:50 AM
[3P06] Study of downstream effect of the sump screen for post LOCA long term
core cooling
*Tetsuya Teramae', Ryo Fukuda', Tomokazu Aoyagi?, Toshihiko Nakano®, Takeshi Nishikawa®
(1. Mitsubishi Heavy Industries, Ltd., 2. MHI Nuclear Systems And Solution Engineering Co.,
Ltd., 3. Kansai Electric Power Co.,Inc.)
10:50 AM - 11:05 AM
[3P07] Study of downstream effect of the sump screen for post LOCA long term
core cooling
*Tomoaki Ogata’, Takei Rei', Nishida Keigo', Sakata Hideyuki', Kurimura Chikara', Fukuda Ryo'
(1. Mitubishi Heavy Industries)
11:05 AM - 11:20 AM
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JASMINE O— F(Z &k &M BERABRFE D AEYE
Evaluation of Molten Core Coolability in Containment Vessel using JASMINE code
CEEE OGR! AR BB, I MR, ZEMAE, B 2!, il B
VIR i
BANFE T T 7 2T v MR D ERRENE D ARG T 0O @ AR 1 CEERNE O/ i EM R EAE A
T2 — R JASMINE D7 70 AL — 2 VRO ALV NAT Ly RETVESKR LT,
F—J—FK: 77275 b, JASMINE, 770Xl —yay, ANVRATLy R
1. &5
FEANZR 2R C OVERNF DR EIE 2 53 2 72 011E, IR ORI FALRIE R D IC K VIR E 27 7 U HERRIR
REOFHMINEE L 725, £ T, ERWOR TR ENFES L THRE R DBL (T 7 AL—ray) KO
R DRI Z RN D85 (AL RAT Ly ) ICBLTC, AU =—7 VE LRKEIZ L5 DEFOR-A %
Bl OF PULIMS EBRPIDOfE F A MREEIC VT JASMINE 22— RBNCHAA ENTZET V2 WE LT,
2. ETILHER
Tra A L—a rETIVTIE, RIETE FREORE R 1R

(F— DR % B R T & & £ ) [0z ) KT %ﬂm DEFOR-A2  -0- Experiment
TS ST HET B, g e S redent e
ANRAT Ly REFLTIL, WIBIERORER | Bn 3
K OMMIC X DEAEROM, B L5 AT oREE 2
HOUMESRTS & & ble, B L RHOMORER I g
PULIMS EBROFERE ¢ L1227z, 5 2
3. EFILRIEE fh g .

DEFOR-A JBR CIRAMN (BOxWO) AAPIHIL, 4 T O o 15

OOESIIBITFAT /e AL —a VESEFELE, K1IT Water depth [m]
DEFOR-A2 SR DI E At IR & fRATHE e D bei 22 7= 9, b R | 7/ 0 A Lo VB s
IE7KIED ELE ORI ERE R 2/l 3 2 23, EriLk v 3 10
%%%@ﬁﬁtriyj‘irﬁjﬁ L7, @ Present model
. A Previous model
PULIMS FEB CIXR@m 2 27 o L 28D JER FoEKdz
SH U7z, X212 PULIMS-El, E4, E8 TN E9 FEBRTOHEN Y
RS OO il 2 o4, fEATHRE ST EL, B4 O S TIEA Y Al 218
KM 523, e BaiL 0 RIERSROFIMS M E LT,

(=]
o -
>

e
[}

Spreading area: simulated [m?]

0.4
4. SEDFE 0.2

FeHE AR TRIMERE A7) L3 2729 5l &k & ET LDl .
RENRTA—Z—DOFFEEITO TETH D, 0.0 0.1 0.2 0.3

0.
Spreading area: experimental [m2]

2 YEAS Y HIFE D Higk

ARG, T FIRHIT 0 & 5256 U2 AR 29 4R FEIRT- )
R SRR EL R (S ET T 727 v bR S
DR HWERHEEL T & L) EEO—HTH D,

BE X
[1] P. Kudinov et al. (2013), Nucl. Eng. Des., 263, pp. 284-295. [2] P. Kudinov et al. (2017), Nucl. Eng. Des., 314, pp. 182-197.
[3] K. Moriyama et al. (2018), JAEA-DATA/Code 2008-014.

“Yuzuru Iwasawa', Toshinori Matsumoto', Ryuhei Kawabe!, Kohei Ajima', Tomoyuki Sugiyama' and Yu Maruyama!, 'JAEA
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YO TRH ) —OTFTHREIEZED LOCA #FODEIAHICFE S &
(1) BEFHEO— FIC &k BRI EREAZER OB EEN

Study of downstream effect of the sump screen for post LOCA long term core cooling
(1) Thermal-hydraulic analysis of simulation of core inlet blockage with best estimate code
SEAOE Y, wmE RE, HOD B, PR RIZC, W R
ZEBTL, CMHI=2— 2 VT VAT AR Y Ya—varxzry =77, SEHEE

JE AU DV EIR HE 5 S (LOCA) R ORI I L 0 Bk S vz, BlERIEM S oS (57 V) 7,
ECCS HREAIR T S5 Z ENBE SN TV D, AR TIE. PWR KiWr LOCA %% 727 Y — %l
W77 7 VIS X 0O AANAET S L5 2562 E Lo BIGAHIREOBGEERAT IOV THE T 5,
F—I—F: R FmEMEREL, TR ) =, REFELGH
1. #¥E

JET-4R OV HIB B (LOCA)RE OREWTIRIC X 0 AR S iz, B PRIBM SO % (T70) 2
YT AT = TN R L NIRRT 5 2 ENBRE I TV D, A TIE, PWR @ LOCA
BEMGBHAESR 2SR L L, FOAOTHO—ENT 7 VICEVHAELD, FOANDEORRENT 7 VIZ X
WIAZE LTS G 2 ME Loy 7 U AT T wailiai il = — NI X 245D OBOK T BB DT 2 Fh L7z,
2. P AOBAZERDO LOCA # KA
2-1. BfTa— FETERTEY

R RS & F 5 F5UE LOCA % EMIGHIE— RTH DM, KT AZEORECE O X 9 7RIl FTo
JFLB LR FIFEEFNOTER ARG T 2 LERH Y | FOLONTIEZRciE L b 2 b, Z2F v
VR K DT MU ATHEZ: MCOBRA/RELAPS-GOTHIC =t— K&l L7,

EWN 4 v—7 PWR OIRIRMAIECE Ok LOCA % ORMIGAIRE 255 & U, FERMRITRIFIZEN
> ECCS MEREF M (2 48 U TR E L 72, 1200 3 1
22, FRATHERHI 00 = T

FLDANAEO—ENTFT T VICLVAE LR E "
TE LTI R R A2 1 T, FOADENIS EEEREA / \
00 | (BB 20 43)

0.5%FL B DT A FER: SNAUSHEE — N7 v 735 — /
400 /7 \

Peak Cladding Temperature (°C)

T L B RETRE T AR & 72> TN D,
3. ¥ 200 //
JFFDANOENT 7 UK VEAZELTH 0.5%FRE
DFRBAHAR SIS, BIIED RV & FFRED "’ i R * K

B L 700 | BRI 2R DA E o~ 0 B LR T b 1 BRBHICE A i s IR EEHERS (FF 0 1 OB 43 H 7 BAZERY)
HEVWRD, B, WMHEHMIEE O I O b2 i O 8% TIR.O A B E O 2 B K v PAZES
52 e EE LT CIE, 77 VIC X250 A O OEBEMN, 7.0 OFEEEARTEE) 0> IR L~D %
AN & B 58 L 7o R 7P DI HI O BN B3 2 it &2 920 L T %

AtrEhix, BAEES), dmEE ), WEES ., JWUNE)., AR IFREIC X DEILFEZFTEOMED
—HTH D,

“Tetsuya Terameae', Ryo Fukuda', Tomokazu Aoyagi’, Toshihiko Nakano®, Takeshi Nishikawa®

! Mitsubishi Heavy Industries, LTD, 2MHI Nuclear Systems And Solution Engineering Co., Ltd., 3Kansai Electric Power Co.,Inc.
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YU TRY ) -V TFTHRAIFED LOCA RIFFDEMSHIZFE S5
(2) FID~DAEMEIGTRIRICET S EREER
Study of downstream effect of the sump screen for post LOCA long term core cooling
(2) Element test of flow path feeding coolant to core
FeOi BB M Y wE EEL KW R ER LY fEE BE!
= E T AN

BEB SR R AT 57 7 ) (B RRM ORI - e, 177 7 U I - ki, bRk
A A SR TIRARNICHA L, OB IET 5 2 L AR SR TV S, ARFTH, fFh~
OWEFFBEAGTE (RETE R O DA D) 128 B LI ERRROMBRIC OV THET 2,
F—0—F: EFFESHIMBESER (LOCA), TIY, 42 FRH Y=, REFDEED
1 #8

AR (LOCA) BRZHREAET D7 7 U (MHERLFHET) 2P Wi 2 PAZE 5 2 L s h
TWo, ABRFBTIE, ATO®E (1) O LOCA #EMGAIRHEIZ I 1T 2 AifE it T & L MR & OHF L
ANBE OB T 27 7V OB e R L, .

2. HBRRREORE e /ﬂ
2-1. MPKEEOTEH/ XL OFEHA L
T%/fW®ﬁ%ﬂ(E1)K?7U(%%%HWM$)%Embk%%\T%/XEF%%E\;ﬁHﬁ%

ARBILIET 7 U IC L 0 REEICEZE S, OISR S s, B1 T A OREBIL
2-2. RE®RIE RAEHRE A

(IR L2 T L

21 HOREN D, BEHESIRO THNTERICHE sy —
LA ORBRE & LTALL-Ny 7S (9
2) %E %, RV M L=tk (K3) 1077
U REIRI THES) BHRA LT, 57 ) R ARITET
BER AR O 2ETE I AL T, MBIBHES RN &
AR LT,
2.2, T/ XILRIMETE ﬁ
RSB AATE i LR MR < | (L7 7 Vi 4 g R
B Lavs, SRR 757 ) DR HI1E, T, A !
WAL I BAZET 5 20, T AL HIBGE
(R 4) FBESNRVTRERSH S, Z0kd, F
. AR A BRI L R (5 5) 1R ,
ML T ) A A L. 77 ) BRI CEE M |
A% ThY, mKEMESnRN L egRLE, [
3. kEHR B4 T L TR 5 BERkiE (FEB 2L RIS
LOCA BHZH/E LT=F 7 U AEOHIIC 5 % 5 BB BHRRIIT L 0 Rt L. AR R O, 21
PR AT 7 ) THIES NN D & ~O Rl L 21372, = ORBERIT LOCA AT O A S %M & LCIE
i+ 5, 4%, ETOMBHEATRE VT 25 OWREIC R 5 MEET — 4 ORS & fEET 5,

-

345:7

“Tomoaki Ogata’, Rei Takei', Keigo Nishida®, Hideyuki Sakata®, Chikara Kurimura®, Ryo Fukuda®
Mitsubishi Heavy Industries, LTD.
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Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear Safety Engineering (Safety Design, Safety
Assessment/Analysis, Management)

[3P08-09] Prevention of Nuclear Disaster
Chair:Tomohiko Ikegawa(Hitachi)

Fri. Sep 7, 2018 11:25 AM - 12:00 PM Room P (E21 -E Building)

[3P08] A System Development for Enhancing Nuclear Emergency Response and
Preparedness
*Shinnosuke Masuda’, Kazuma Abe', Kazumasa Inomata’, Yoshihiro Matsuto’, Daisuke Sato' (1.
Tohoku Electric Power Co., Inc.)
11:25 AM - 11:40 AM

[3P09] Effectiveness of the association between the containment vessel failure
time and the evacuation time in nuclear disaster emergency preparedness
*KAZUFUMI NAGASHIMA", Nakahiro Yasuda' (1. Research Institute of Nuclear Engineeing,
Fukui University)
11:40 AM - 11:55 AM

©Atomic Energy Society of Japan
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RFNKBRECEBEILICET H AT LOEEIZDINT
A System Development for Enhancing Nuclear Emergency Response and Preparedness
WH B2, B R e —EY Rk et eE Rt
‘HALES ()

JRF K EGEOREE BRI E LT, THGERANT ORE ), TSRO BRET R ATHE (&Y
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THET D,

X—J—F: FT A%, MAAP, v ET7 7275 b, HEH
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WA TIIHE, BRI IZ T 0 M LR T U T OB RS2 25 1 LS E5ERT
B HH BORRE B T A ATV, XSRS COSRHMWHI LB MR L LT DA, A, 295 Lkl
DEERZBRE LT, BRERMIT»OMREME T2 ECEMARER VAT AEBET L L L L
Too TAUT LY, FEERFISHGHE N OFERNC FRAE R TR B RE R T INCAR D T — # AT AfRE & 72
0, FHOHGHER AR L L CORREE M B0, s - RE - BT BRSO K FHOHSBES KR 0
BT XS T 272007 7 v MRREEO BN FHICET 5 2 N TE D EHffah D,

2. VRATLDEFHE
BIFEH O AT AL, LLTFO 4FEOERNEREEZA LTS, (K13H)
FERE 1 FRERMANTESEE  KIE GSE 4£ DesignEP) ZJksrl L, Y BT 77 V5 v MaAftr =2 — 1
MAAP5] ZHWTTET 77Ty MEFTOY TVH A LY a2 b— 3 4T ) 1RE

B2 : DB T— 5 (ERHEIE (MAAPS) [, —
. . g BRERRIT . I AT — SR
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(2, RN 3 T I EGGT = — K TAREDES) & i U CIAHPH O EaFlitkae 2 15457 2
Z L ahrat

1: VAT AORSEENE

3. BADFEARR LSERORM

BIfE, IR IFEEF 2 S & R 2 D TR Y, BUIEANRTE T LIZiBE 7T — 2 {ERk - &
RITARDHERE (BEAE 2, 3) ZIE LICAIBR S ML T\ 5, 5%, FRERMITKE (B 1) 28A
T ELBIT, AR, BEFHHIERE (BAE 4) DBAFEI L UM F KN — L O G RFAf 72 & DN
SFA~D B b B PERIIC I L TW < FHETH D,

*Shinnosuke Masuda®, Kazuma Abe?, Kazumasa Inomata®, Yoshihiro Matsuto! and Daisuke Sato*

! Tohoku Electric Power Co., Inc.
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Effectiveness of the association between the containment vessel failure time and the evacuation time
in nuclear disaster emergency preparedness
RUE s, W !
VEHRT MR ERR ) TR ST

To support effective decision-making of protective actions considering radiation exposure and secondary disaster, we
associated CV failure time and evacuation time for PAZ residents of domestic PWR. It was evaluated that sheltering-in-

place is effective in most cases; evacuation was effective in some SA sequences and areas.

F—0—F: OB, R SERR RS (RIGE), Y eT7 77 o7 b, R G

1. ¥R

BUR DR E T TOEROBER R TIE, A DO R BIfR 72 < 2 E O ST ik — I ENE
BE LR RET S TN D, Fx i, ERGEFEOBRRE~OENZ B L L, KEE#HNIZSZI1C, B
ARFEE L~V (EAL) M OIEHES N D Fily — 7 o A THANEEIRICE 5 £ TORE &, &l T ol
HERFR OHEFHRE R & B DT, W OGP EE BN O G A HER], PAZ NOFERITH T D& FET
72 B BNIRBED ) A T T 5 FIEEZ B R L, AL LEATRICEHME 21T - 72

2. HERE
2-1. FHlS &

MAAP 22— RIZ XV, FHExISRT 7 FoA Xy by U= bilith &b Fige —47 > ATk L EAL O
FAZIRIL & AN AR R R O BIR 2 BB 5. IS, KA MIRRRI &, M%7 T > b ORI
WC, Y R 2 b— g TR FE i ST REEERFEIHERE (ETE) OfE R & O 24TV, b o KU
WHEBIEA AR L, BRRE~OEHOBR TEREIT).

222, WITRORERR (BXBFR PWR 75 Y FORREFTHIHED LRI 1.5PRA R % AL - B{)
BEFFR] 7 o N DSIIB R &, K BIBIRIC X 5 ETE OFER & D2 1T o 7245 5R, 2 < o<
VIIRERE, —EBOHEL c FROMASDOE TIIENBENE EEH S,

3. &R

VETT 7T v s OFGHERERE &R O R S 2 YN EE TR, EAL OGRS
EAL OfAEDEND, 772 b « M, BRI XEPGEEEOEWVETHMICX 5. SRS R+ 2Rk
EIERAT 22 & T, ERBBOBLEDBBGRERE O RZNIEE 8L T 2 algetEd g S,

BEXM
[1]NRC NUREG-0654 Rev.1, Supplement 3, Criteria for Preparation of Radiological Emergency Response Plans and Preparedness in

Support of Nuclear Power Plant (2011.10)

*Kazufumi Nagashima', Nakahiro Yasuda?

IResearch institute of Nuclear Engineering, Fukui University
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Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear Safety Engineering (Safety Design, Safety
Assessment/Analysis, Management)

[3P10-11] Fukushima Daiichi NPP Accident
Chair:Masao Chaki(lAE)
Fri. Sep 7, 2018 2:45 PM - 3:15 PM Room P (E21 -E Building)

[3P10] Analysis of core temperature increase behavior in Fukushima Daiichi NPP
Unit 2 by RELAP/SCDAPSIM
*Shinji Yoshikawa', Ikken Sato’ (1. Japan Atomic Energy Agency)
2:45PM - 3:00 PM

[3P,I 1 ] Cause study of Fukushima accident - The closed exhaust towers resolve 14 unexplained phenomena
*Haruo Morishige1, Yosuke Yamashiki', Makito Watakabe', Yasufumi Kitamura' (1. Fukushima
Nuclear Accident Countermeasures Review Group)
3:00PM - 3:15PM

©Atomic Energy Society of Japan
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Analysis of core temperature increase behavior in Fukushima Daiichi NPP Unit 2 by RELAP/SCDAPSIM
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Development of Vision-based Insider Sabotage Detection System for Nuclear Security
*Shi Chen' and Kazuyuki Demachi'

!The University of Tokyo.

Abstract

Fukushima Daiichi nuclear power plant accident raised a fear that terrorists could cause a similar accident by acts of
sabotage against nuclear facilities and especially sabotage by insider is worthy of attention. In addition, it appears that
a significant portion of sabotage behaviors can be detected through hand motion monitoring.

In this study, a vision-based Deep Neural Network (DNN) model is proposed for hand motion recognition and
sabotage detection in response to the certain limitations of Physical Protection System (PPS) in nuclear facilities.

Keywords: Nuclear security, Physical protection system, Insider sabotage, Deep neural network

1. Introduction

An urgent lesson learned from Fukushima Daiichi nuclear power plant accident is what can happen by
natural disaster also can be made to happen by insider sabotage. In addition, a significant portion of sabotage
behaviors such as modification to safety circuit board using tools and virus contamination on control computer using
USB can be detected through hand motion monitoring. However, current countermeasures of insider sabotage are still
with certain limitations. Thus, enhancement of existing PPS in nuclear facilities with a robust, applicable and
high-performance real-time intelligent detection system via hand motion monitoring is necessary.

Long-term objective of this study is to develop a real-time insider sabotage detection system. To achieve

this goal, a vision-based DNN model for hand motion recognition is proposed in this paper.

2. DNN Model

To address the bottleneck of DNN training data, we synthesize training images using a virtual 3D hand
model [1]. At present, a hand state dataset of 17,760 images (consists of 10 hand states) with random background has
already been generated for model validation purpose.

Given the remarkable performance of Convolutional Neural Network (CNN) in computer vision and
pattern recognition, we train a CNN model based on the architecture of the famous AlexNet [2] to recognize 10 hand

states in the dataset. Finally, our model achieves 80.47% accuracy in the experiment.

3. Conclusion
We present a vision-based DNN model for hand motion recognition and perform experiment on our
synthesizing hand state dataset. Experimental results demonstrate the effectiveness of our proposed model in hand

motion recognition.
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