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Room B

Oral presentation | Ill. Fission Energy Engineering | 306-1 Nuclear
Safety Engineering, Nuclear Installation Safety, PSA

[3B0O1-03] PRA 3
Chair: Katsumi Ebisawa (CRIEPI)
9:45 AM - 10:35 AM Room B (C1-311 -C1 Building)

[3B01] Development of PRA Methodology Considering
Integration of Seismic-Tsunami Event
*Yasuki Ohtori’, Hitoshi Muta' (1. Tokyo City
University)
9:45 AM - 10:00 AM

[3B02] Development of PRA Methodology Considering
Integration of Seismic-Tsunami Event
*Hitoshi Muta’, Yasuki Ohtori' (1. Tokyo City
University)
10:00 AM - 10:15 AM

[3B03] Internal Fire PSA of ABWR
*Yuki Ishiwatari', Daichi Shiota', Yoshifumi Nozaki’,
Michinao Bunno' (1. Hitachi-GE Nuclear Energy,
Ltd.)
10:15 AM - 10:30 AM

Oral presentation | Ill. Fission Energy Engineering | 306-1 Nuclear
Safety Engineering, Nuclear Installation Safety, PSA

[3B04-08] PRA 4

Chair: Hitoshi Muta (Tokyo City Univ.)
10:35 AM - 11:55 AM Room B (C1-311 -C1 Building)

[3B04] The Progress of PRA for SHIKA NPS Unit 2
*Junya Masuko?, Mutsuhiro Nakada®, Toshihiro Aida,
Daisuke Suimon’, Shinichi Hamayaniz’q, Takayuki
Negishi?, Atsuo lkeda? (1. Hokuriku Electric Power
Company, 2. Nuclear Engineering and Services
Company)
10:35 AM - 10:50 AM

[3BO5] The Progress of PRA for SHIKA NPS Unit 2
*Shinichi Hamatani®”", Mutsuhiro Nakada', Toshihiro
Aida", Daisuke Suimon’, Takayuki Negishi?, Atsuo
lkeda?, Junya Masuko® (1. Hokuriku Electric Power
Co., 2. Nuclear Engineering and Services Co.)
10:50 AM - 11:05 AM

[3B06] KK-6,7 project Internal Event Operating Level 1
PRA Model Sophistication Progress Report
*Shunsuke Tanno', Shohei Yamagishi®, Ryota
Tomiyasu', Teruyoshi Sato', Toshiteru Saito",

Masayuki Hiraide?, Toshinobu Kita? (1. TEPCO
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SYSTEMS CORPORATION, 2. Tokyo Electric Power
Company Holdings, Inc.)
11:05 AM - 11:20 AM

[3BO7] KK-6,7 project Internal Event Operating Level 1
PRA Model Sophistication Progress Report
*Hiroaki Sonoyama', Shohei Yamagishi®, Ryota
Tomiyasu’, Shunsuke Tanno', Teruyoshi Sato’,
Toshiteru Saito’, Masayuki Hiraide?, Toshinobu Kita?

(1. TEPCO SYSTEMS CORPORATION, 2. Tokyo

Electric Power Company Holdings, Inc.)
11:20 AM - 11:35 AM

[3B08] Dynamic Risk Analysis on Multi-hazards of
Seismic and Seismic-induced Internal Flooding in
Nuclear Installation
*SUNGHYON JANG', AKIRA YAMAGUCHI" (1. The
University of Tokyo)
11:35 AM - 11:50 AM

Oral presentation | Ill. Fission Energy Engineering | 306-1 Nuclear
Safety Engineering, Nuclear Installation Safety, PSA

[3B09-13] Light Water Reactor Safety
Assessment

Chair: Kenta Murakami (Nagaoka Univ. of Tech.)
2:45 PM - 4:05 PM Room B (C1-311 -C1 Building)

[3B09] Development of Reduced Order Model of Severe
Accident Analysis Code for Probabilistic Safety
Margin Analysis
*Masaki Matsushita', Tomohiro Endo’, Akio
Yamamoto', Takumi Kitao® (1. Nagoya University, 2.
Nuclear Engineering Ltd.)
2:45PM - 3:00 PM

[3B10] Flood propagation analysis for internal flood
PRA by using Apros code
*Tomomichi Itoh', Yoshikane Hamaguchi', Tamio
Koriyama1 (1. Regulatory Standard and Research
Department, Secretariat of Nuclear Regulation
Authority(S/NRA/R))
3:00 PM - 3:15PM

[3B11] Flood propagation analysis for internal flood
PRA by using Apros code
*Yoshikane Hamaguchi1, Tomomichi Itoh!, Tamio
Koriyama' (1. Regulatory Standard and Research
Department, Secretariat of Nuclear Regulation
Authority(S/NRA/R))
3:15PM - 3:30 PM

[3B12] The characteristics of concrete after high

temperature exposures simulating severe
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accident
*Nhut Vu Luu?, Thi Mai Dung Do’, Kenta Murakami’,
Masahide Suzuki', Tomonori Yamada?, Shibata Takuya?
(1. Nagaoka University of Technology, 2. Japan
Atomic Energy Agency)
3:30 PM - 3:45PM

[3B13] Evaluation of the effect of irradiation on the
fracture boundary of fuel cladding under LOCA
conditions
*Takafumi Narukawa®', Akira Yamaguchi', Sunghyon
Jang', Masaki Amaya® (1. UTokyo, 2. JAEA)
3:45 PM - 4:00 PM

Oral presentation | V. Fusion Energy Engineering | 501-2 Fusion Reactor
Material Science (Reactor and Blanket Materials, Irradiation Behavior)
[3C01-04] Blanket and Molten Salt Materials
Chair: Eiji Hoashi (Osaka Univ.)

9:30 AM - 10:35 AM Room C (R1-211 -R1 Building)

[3C01] Long-Term Evaluation test of Lithium-6
Enrichment Technology using Lithium lonic
Superconductor
*Tsuyoshi Hoshino' (1. QST)

9:30 AM - 9:45 AM

[3C02] Numerical analysis for the condition of Lithium
isotope separation using ionic conductor
*Keita Kobayashi1, Tsuyoshi Hoshino' (1. National
Institutes for Quantum and Radiological Science and
Technology)

9:45 AM - 10:00 AM

[3C03] Lithium vaporization behavior of LigZrO, under
typical use conditions for tritium breeders of
thermonuclear fusion reactors
*Kiyoto Shin-mura’, Shunsuke Honda', Tsuyoshi
Hoshino?, Kazuya Sasaki' (1. Hirosaki Univ., 2. QST)
10:00 AM - 10:15 AM

[3C04] Change in Thermal Conductivity of Molten Salt
by Mixing Fine Particles
*Yoshitaka Ueki', Naoyuki Fujita', Masahiko
Shibahara' (1. Osaka University)

10:15 AM - 10:30 AM

Oral presentation | V. Fusion Energy Engineering | 501-2 Fusion Reactor
Material Science (Reactor and Blanket Materials, Irradiation Behavior)

[3C05-09] Thermo-mechanical Properties of

Tungsten Alloys and SiC
Chair: Takuya Nagasaka (NIFS)
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10:35 AM - 11:55 AM Room C (R1-211 -R1 Building)

[3C0O5] Thermo-mechanical Properties of Tungsten
Alloys for Fusion Reactor Applications
*Shuhei Nogami', Shotaro Watanabe', Takaya
Hattori', Jens Reiser?, Michael Rieth?, Kohei
Tsuchida®, Takeshi Miyazawa1, Akira Hasegawa1 (1.
Tohoku Univ., 2. KIT)
10:35 AM - 10:50 AM

[3C06] Thermo-mechanical Properties of Tungsten
Alloys for Fusion Reactor Applications
Takaya Hattori', Shuhei Nogami', Shotaro Watanabe',
Jens Reiser?, Michael Rieth?, Kohei Tsuchida', Takeshi
Miyazawa1, *Akira Hasegawa1 (1. Tohoku Univ., 2.
KIT)
10:50 AM - 11:05 AM

[3C07] Thermo-mechanical Properties of Tungsten
Alloys for Fusion Reactor Applications
*Shotaro Watanabe', Shuhei Nogami1, Takaya
Hattori', Jens Reiser?, Michael Rieth?, Kohei
Tsuchida®, Takeshi Miyazawa', Akira Hasegawa®' (1.
Tohoku Univ., 2. KIT)
11:05 AM - 11:20 AM

[3C08] Recrystallization behavior of hot-rolled
tungsten plates by high-temperature thermal
history
*Takeshi Miyazawa', Kohei Tsuchida’, Shuhei Nogami',
Akira Hasegawa' (1. Tohoku University)
11:20 AM - 11:35 AM

[3C09] Evaluation of Interlaminar Strength of NITE-
SiC/SiC Composites with Laminated Fiber
Reinforced Structure
* Joon-Soo Park’, Jong-II Kim?, Naofumi Nakazato',
Hirotatsu Kisimoto', Takashi Nozawa® (1. OASIS,
Muroran Institute of Technology, 2. Graduate School
of Engineering, Muroran Institute of Technology, 3.
National Institutes for Quantum and Radiological
Science and Technology (QST))
11:35 AM - 11:50 AM

Oral presentation | V. Fusion Energy Engineering | 501-2 Fusion Reactor
Material Science (Reactor and Blanket Materials, Irradiation Behavior)
[3C10-13] Microstructures of Fusion Materials
Chair: Shuhei Nogami (Tohoku Univ.)

2:45 PM - 3:55 PM Room C (R1-211 -R1 Building)

[3C10] Study on recrystallization behavior of the cold
rolled 12Cr ODS steel
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*Jingjie Shen', Zishou Zhao', Zhengang Duan?, John
McGrady', Huilong Yangﬂ, Sho Kano', Hiroaki Abe' (1.
The University of Tokyo, 2. Tohoku University)
2:45PM - 3:00 PM

[3C11] Microstructural Determinants of Toughness of
F82H HIPed Joints
*Hirotatsu KISHIMOTOQ', Takeshi Kanda?, Kaito
Honma?, Naofumi Nakazato', Joon-Soo Park” (1.
Muroran Institute of Technology, 2. Graduate School
of Muroran Institute of Technology)
3:00 PM - 3:15PM

[3C12] Development of ODS-Cu alloys by REDOX-
controlled MA method
*Ryuta Kasada', Hideaki Yao?, Satoshi Konishi?,
Mohammad Aghamiri®, Naoko H. Oono®, Shigeharu
Ukai®, Hiroyuki Noto®, Yoshimitsu Hishinuma®, Takeo
Muroga4 (1. IMR, Tohoku Univ., 2. IAE, Kyoto Univ., 3.
Hokkaido Univ., 4. NIFS)
3:15PM - 3:30 PM

[3C13] Development of low-activation vanadium alloy
for recycling within 10 years after use in fusion
reactors
*Takuya Nagasaka2'1, Teruya Tanaka®', Takuya
Goto®", Takeo Muroga®’, Akio Sagara®’, Kazuhiro
Nomura®, Seiji Sakurai®, Hideo Yoshinaga®, Takamasa
Sugawara®, Kunio Yubuta® (1. NIFS, 2. SOKENDAI, 3.
Taiyo Koko Co., LTD., 4. IMR, Tohoku Univ.)
3:30 PM - 3:45 PM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 401-2
Nuclear Fuel and the Irradiation Behavior

[3D01-05] MOX Fuels for Fast Reactor
Chair: Shuhei Miwa (JAEA)
9:30 AM - 10:55 AM Room D (R1-212 -R1 Building)

[3D01] Science-based Integrated Models for MOX
Properties
*Shun Hirooka', Masato Kato', Masatoshi Akashi’,
Kyoichi Morimoto!, Taku Matsumoto®' (1. Japan
Atomic Energy Agency)
9:30 AM - 9:45 AM

[3D02] Science-based Integrated Models for MOX
Properties
*Masashi Watanabe', Taku Matsumoto’, Shun
Hirooka', Masato Kato' (1. Japan Atomic Energy

Agency)
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9:45 AM - 10:00 AM

[3D03] Science-based Integrated Models for MOX
Properties
*Masato Kato', Kyoichi Morimoto’, Hiroki Nakamura',
Masahiko Machida® (1. Japan Atomic Energy
Agency)
10:00 AM - 10:15 AM

[3D04] Irradiation Behavior of Fast Reactor Fuel Pins
*Tomoyuki Uwaba', Keisuke Yokoyama', Yoshihisa
Ikusawa’, Junich Nemoto', Ikuo Ishitani', Masahiro Ito’
(1. Japan Atomic Energy Agency)
10:15 AM - 10:30 AM

[3D05] Irradiation Behavior of Fast Reactor Fuel Pins
*Keisuke Yokoyama1, Tomoyuki Uwaba', Takashi
Tanno', Hiroshi Oka' (1. Japan Atomic Energy
Agency)
10:30 AM - 10:45 AM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 401-2
Nuclear Fuel and the Irradiation Behavior

[3D06-09] Fundamental Properties of Fuels and

FPs
Chair: Masashi Watanabe (JAEA)
10:55 AM - 12:00 PM Room D (R1-212 -R1 Building)

[3D06] Prediction of decay heat of fuel debris
considering volatilization of fission products
*Keisuke Okumura’, Eka Sapta Riyana', Wakaei Sato?,
Hirobumi Maeda?, Manabu Fujita® (1. JAEA, 2. NESI, 3.
JPC)

10:55 AM - 11:10 AM

[3D07] Microstructure development in YSZ induced by
high density electronic excitation
*Yoshiaki Yamaguchi', Tomokazu Yamamoto', Satoru
Yoshioka', Kazuhiro Yasuda', Syo Matsumura®, Seiya
Takaki?, Norito Ishikawa® (1. Kyushu Univ., 2. JAEA)
11:10 AM - 11:25 AM

[3D08] Behavior Characterization of Volatile Fission
Products in Meltdown Nuclear Fuels by a Method
in Consideration of Surface and Interface
Effects
*Hiroto Ishii", Yuji Ohishi", Hiroaki Muta®, Masayoshi
Uno?, Shinsuke Yamanaka', Ken Kurosaki*?" (1.
Osaka University , 2. Research Institute of Nuclear
Engineering, University of Fukui, 3. JST PRESTO)
11:25 AM - 11:40 AM

[3D09] Hydrogenation Behavior of Zircaloy and Hafnium

during Corrosion



Wed. Mar 28, 2018 Oral presentation

*Kazuhiro Tsuchida', Thi Mai Dung Do’, Kenta
Murakami', Masahide Suzuki', Akihiro Iwase® (1.
Nagaoka University of Technology, 2. Osaka
Prefecture University)

11:40 AM - 11:55 AM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 401-2
Nuclear Fuel and the Irradiation Behavior

[3D10-13] Fuel Cladding

Chair: Masayoshi Uno (Univ. of Fukui)

2:45 PM - 3:55 PM Room D (R1-212 -R1 Building)

[3D10] Development of Corrosion Resistant Coating
Technology to Silicon Carbide Fuel Materials
(2)
*Ryo Ishibashi’, Kazushige Ishida’, Katsumasa
Miyazaki', Takao Kondou? (1. Hitachi,Ltd., 2. Hitachi-
GE Nuclear Energy, Ltd.)
2:45 PM - 3:00 PM

[3D11] The development of self-healing coating on
zirconium alloy for light water reactors
*Zhengang Duan’, Huilong Yangz, Sho Kano?, Jingjie
Shen?, Zishou Zhao?, John McGradyz, Hiroaki Abe? (1.
Tohoku University, 2. The University of Tokyo)
3:00 PM - 3:15 PM

[3D12] Correlation between Fe distribution and
irradiation defects in irradiated zirconium
alloys
*Takashi Sawabe’, Takeshi Sonoda’ (1. CRIEPI)
3:15PM - 3:30 PM

[3D13] Evaluation of Mechanical Property of High
Burnup BWR Fuel Cladding by Internal
Pressurization Burst Test
*Akihiro Yamauchi', Keizo Ogata' (1. Regulatory
Standard and Research Department Secretariat of
Nuclear Regulation Authority)
3:30 PM - 3:45 PM

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

[3E01-04] Environmental Radioactivity and

Radiation
Chair: Michio Aoyama (Fukushima Univ.)
9:30 AM - 10:35 AM Room E (R1-311 -R1 Building)

[3E01] Radiation measurements associated with

lightning and thunderclouds in winter at the
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coastal area of the Japan Sea
*Harufumi Tsuchiya1, Teruaki Enoto?, Yuuki Wada®*?,
Yoshihiro Furuta®, Kazuhiro Nakazawa®, Takayuki
Yuasa®, Kazufumi Okuda®, Kazuo Makishima®, Toshio
Nakano®, Daigo Umemoto* (1. JAEA, 2. Kyoto Univ., 3.
Univ. of Tokyo, 4. RIKEN, 5. Singapore )
9:30 AM - 9:45 AM

[3E02] Consideration of tracer of hazardous
substances in the atmosphere from continent
*Keita Funyuu’, Naoto Hagura’, Kouichi Kashimata'
(1. Tokyo City University Graduate School)
9:45 AM - 10:00 AM

[3E03] Analysis of sources and removal of radon decay
products-associated radioactive aerosol
particles inside ordinary houses with
ventilation.
*Jun Moriizumi®, Taishi Naoi', Hiromi Yamazawa' (1.
Graduate School of Engineering, Nagoya University)
10:00 AM - 10:15 AM

[3E04] Concentration estimation method for air-borne
radioactivity from Nal(TI) pulse height
distribution
*Hiromi Yamazawa', Atomu Oku', Jun Moriizumi’ (1.
Nagoya Univ.)
10:15 AM - 10:30 AM

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

[3E05-09] Environmental Radioactivity and Dose

Assessment
Chair: Takahashi Fumiaki (JAEA)
10:35 AM - 12:00 PM Room E (R1-311 -R1 Building)

[3E05] Development of an air dose rate evaluation
system tool using DEM/DSM data and realistic
building/tree models
*Minsik Kim', Alex Malins’, Kazuyuki Sakuma', Akihiro
Kitamura', Masahiko Machida', Yukihiro Hasegawaz,
Hideaki Yanagi”® (1. JAEA, 2. RIST)

10:35 AM - 10:50 AM

[3E06] Generation Origin of Insoluble Cs Particles
Observed in Kanto District Four Days After the
Fukushima Daiichi NPP Accident
*Akihide Hidaka' (1. JAEA)

10:50 AM - 11:05 AM

[3E07] Long term behavior of radiocaesium and tritium

off Fukushima

*Michio Aoyama1 (1. Inst. of Environmental
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Radioactivity, Fukushima Univ.)
11:05 AM - 11:20 AM

[3E08] Environmental Impact of Radioactive Materials
inside Harbor of Fukushima Daiichi Nuclear
Power Plants Including a Wide Costal Area
*Masahiko Machida®, Susumu Yamada', Hasahisa
Watanabe' (1. JAEA)
11:20 AM - 11:35 AM

[3E09] Dose assessment to crew member by Advection
Diffusion Model for Maritime Mobile Radiation
Monitoring System
*Ryota Adachi', Hiroki Ofuji’, Yutaka Mori', Masato

Kanasaki', Mizuo Kajinoz, Keiji Oda' (1. Graduate

School of Maritime Science, Kobe University, Japan, 2.

Atmospheric Environment and Applied Meteorology
Research Department)

11:35 AM - 11:50 AM

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

[3E10-14] Dose Assessment and Risk Assessent
Chair: Jun Moriizumi (Nagoya Univ.)

2:45PM - 4:10 PM Room E (R1-311 -R1 Building)

[3E10] Development of internal-dosimetry code based
on ICRP 2007 Recommendations
*Takahashi Fumiaki', Kentaro Manabe”, Kaoru Sato'
(1. JAEA)
2:45PM - 3:00 PM

[3E11] Development of Internal-dosimetry Code Based
on ICRP 2007 Recommendations
*Kentaro Manabe', Kaoru Sato’, Fumiaki Takahashi’
(1. Japan Atomic Energy Agency)
3:00 PM - 3:15 PM

[3E12] Development of Internal-Dosimetry Code Based
on ICRP 2007 Recommendations
*Kaoru Sato', Kentaro Manabe', Yosuke Shima?,
Fumiaki Takahashi' (1. JAEA, 2. VIC)
3:15PM - 3:30 PM

[3E13] Internal Dose Estimation Considering Digestion
Absorption at Intake of Cs-137 Containing
Mushrooms
*Kanoko Nishiono', Chiaki Sawai', Kaeko Murota’,
Hirokuni Yamanishi® (1. Faculty of Science and
Engineering, KINDAI Univ., 2. Atomic Energy Research
Institute, Kindai Univ.)
3:30PM - 3:45PM

[3E14] Development of Interface Between Level 2 &3
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PRA for Uncertainty Analysis

*Hiroki SUZUKI", Mika TAHARA', Satoshi YAGISHITA'
(1. TOSHIBA Energy Systems &Solutions)

3:45 PM - 4:00 PM

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

[3F01-04] New Type Reactor Development
Chair: Naoto Aizawa (Tohoku Univ.)
9:30 AM - 10:35 AM Room F (U2-211 -U2 Building)

[3F01] SMR Development in the World and its Impact on
Energy Sector
*Takanori TANAKA"! (1. Radioactive Waste
Management Funding and Research Center)
9:30 AM - 9:45 AM

[3F02] Neutronic analysis of natural circulation
sodium-cooled,metal-fueled small fast reactor
*Takanori Mochimaru”, Naoyuki Takaki' (1. Tokyo
City University)
9:45 AM - 10:00 AM

[3F03] Possibility of Breed and Burn Reactor with Spiral
Fuel Shuffling
*Kazuki Kuwagaki1, Jun Nishiyamaz, Toru Obara® (1.
School of Environment and Society, Transdisciplinary
Science and Engineering, Nuclear engineering, Tokyo
Institute of Technology, 2. Laboratory for Advanced
Nuclear Energy, Institute of Innovative Research,
Tokyo Institute of Technology)
10:00 AM - 10:15 AM

[3F04] Pudding-shaped CANDU core for higher
burnup(2)
*Soma Nakamura', Naoyuki Takaki' (1. Tokyo City
University)
10:15 AM - 10:30 AM

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

[3F05-09] Pu, MA Management
Chair: Satoshi Wada (TOSHIBA ESS)
10:35 AM - 11:55 AM Room F (U2-211 -U2 Building)

[3FO5] Study on Fast Reactor Core to Manage Degraded
Plutonium and Minor Actinoid
*Shigeo Ohki', Kazuteru Sugino’, Hiroyuki Moriwaki?,
Toru Tsuboi® (1. JAEA, 2. MFBR, 3. MHI)
10:35 AM - 10:50 AM
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[3F06] Study on Fast Reactor Core to Manage Degraded
Plutonium and Minor Actinoid
*Akira Soga’, Shigeo Ohki?, Masayuki Naganuma?,
Masashi Ogura® (1. NESI, 2. JAEA, 3. MFBR)
10:50 AM - 11:05 AM

[3FO7] Study on Fast Reactor Core to Manage Degraded
Plutonium and Minor Actinoid
*Kazuyuki Numata', Kazuteru Suginoz, Shigeo Ohki?

(1. NESI, 2. JAEA)

11:05 AM - 11:20 AM

[3F08] Study on Fast Reactor Core to Manage Degraded
Plutonium and Minor Actinoid
*Kazuteru Sugino', Kazuyuki Numata?, Shigeo Ohki’

(1. JAEA, 2. NESI)

11:20 AM - 11:35 AM

[3F09] Study on Reduction of plutonium by Using
Thorium fuel
*Mikihiko Muta', Satosi Takeda', Takanori Kitada® (1.
Nuclear Social Engineering of Graduate Schook of
Engineering Osaka University)

11:35 AM - 11:50 AM

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

[3F10-14] Radioactive Toxic Reduction, Nuclear

Transmutation
Chair: Shigeo Ohki (JAEA)
2:45 PM - 4:05 PM Room F (U2-211 -U2 Building)

[3F10] Concept of a nuclear fuel cycle using an
environmental load-reducing light-water reactor
*Satoshi Wada', Shungo Sakurai’, Kouji Hiraiwa’,
Kenichi Yoshioka®, Rei Kimura', Tsukasa Sugita1 1.
Toshiba Energy Systems &Solutions)
2:45PM - 3:00 PM

[3F11] Concept of a nuclear fuel cycle using an
environmental load-reducing light-water reactor
*Satoshi Takeda', Takanori Kitada' (1. Osaka
University)

3:00 PM - 3:15 PM

[3F12] R&D of Transmutation System of LLFP by using
Fast Reactors
Kohsuke Tsubakihara', Shin Okumura’, Toshihiko
Kawano?', Tadashi Yoshida', *Satoshi Chiba' (1.
Tokyo Tech., 2. LANL)
3:15PM - 3:30 PM

[3F13] R&D of Transmutation System of LLFP by using

Fast Reactors
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*Yoshihisa Tahara', Naoyuki Takaki', Satoshi Chiba?,
Toshio Wakabayashi®, Yoshiaki Tachi* (1. Tokyo City
University, 2. Tokyo Tech., 3. Tohoku University, 4.
JAEA)
3:30 PM - 3:45PM

[3F14] Development of Techniques of Creation of
Palladium by Nuclear Transmutation using
Reactors and Separation and Recovery of
Palladium
*Atsunori Terashima', Masaki Ozawa’, Satoshi Chiba’
(1. Tokyo Tech)
3:45PM - 4:00 PM

Oral presentation | Ill. Fission Energy Engineering | 301-3 Research
Reactor, Application of Neutron

[3F15] NUclear Transmutation

Chair: Satoshi Takeda (Osaka Univ.)

4:05 PM - 4:25 PM Room F (U2-211 -U2 Building)

[3F15] Neutron transmutation doping of n-type
spherical silicon solar cell at high-temperature
engineering test reactor
*Hai Quan Ho', Yuki Honda", Shimpei Hamamoto',
Toshiaki Ishii’, Etsuo Ishitsuka' (1. Japan Atomic
Energy Agency)
4:05PM - 4:20 PM

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

[3G01-09] Neutron Production, Charged Particle

Production
Chair: Satoshi Kunieda (JAEA)
9:40 AM - 12:00 PM Room G (U2-212 -U2 Building)

[3G01] Measurement of energy dependency on incident
photon energy for photo-neutron energy
spectra
*toshiya sanami?’, Toshiro Itoga®, Yoichi Kirihara®,
Yoshihito Namito?”, Hiroshi Nakashima®, Shuji
Miyamoto®, Yoshihiro Asano® (1. KEK, 2. SOKENDAI,
3. JASRI, 4. JAEA, 5. University of Hyogo)

9:40 AM - 9:55 AM

[3G02] Anisotropic paramter of photo-neutron from Au
target in Giant resonane region
*Yoshihito Namito®', Yoichi Kirihara®, Toshiya
Sanami®", Toshihiro Itoga4, Hiroshi Nakashima®, Shuji

Miyamoto®, Yoshihiro Asano®® (1. KEK, 2. Sokendai,
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3. JAEA, 4. JASRI, 5. U.Hyogo, 6. Riken)
9:55 AM -10:10 AM

[3G03] Measurement of neutron-production double-
differential corss sections in most-forward
direction for 20- and 34-MeV proton incidences
on carbon, aluminum, iron and lead targets
*DAIKI SATOH', YOSUKE IWAMOTO', TATSUHIKO
OGAWA" (1. JAEA)
10:10 AM - 10:25 AM

[3G04] Measurement of thick target neutron yield from
13.4 MeV deuteron-induced reactions on C,LiF
and Si
*Hayato Takeshita', Yukinobu Watanabe', Hiroki
Sadamatsu’, Katsumi Aoki', Naoto Araki’, Shoichiro
Kawase', Tadahiro Kin", Nobuhiro Shigyo', Takashi
Teranishi' (1. Kyushu Univ. )
10:25 AM - 10:40 AM

[3G05] Systematic measurement of double-differential
(d,xn) cross sections at 200 MeV
Hiroki Sadamatsu®, *Yukinobu Watanabe', Shouhei
Araki', Keita Nakano', Shoichiro Kawase', Tadahiro
Kin", Yosuke Iwamoto?, Daiki Satoh?, Masayuki
Hagiwara4, Hiroshi Yashima® (1. Kyushu University, 2.
JAEA, 3. Kyoto Univeristy, 4. KEK)
10:40 AM - 10:55 AM

[3G06] a-particle breakup at incident energy of several
hundreds of MeV/u
*Yuji Yamaguchi', Yusuke Araki', Motoharu Fujii',
Gaku Watanabe”, Toshiya Sanami?, Naruhiro
Matsufuji®, Yusuke Koba®, Yosuke lwamoto®, Yusuke
Uozumi' (1. Kyusyu Univ., 2. KEK, 3. QST, 4. JAEA)
10:55 AM - 11:10 AM

[3G07] Measurement of Energy Spectra for Spallation
Neutrons Emitted from the J-PARC MLF
Mercury Target at an Angle of 180°
Hiroki Matsuda’, Shin-ichiro Meigo', *Hiroki lwamoto'
(1. J-PARC Center, Japan Atomic Energy Agency)
11:10 AM - 11:25 AM

[3G08] Radiation evaluation of 345 MeV/u uranium
beam
*Kenta Sugihara1, Nobuhiro Shigyo1, Kanenobu
Tanaka?, Atsuko Akashio® (1. Kyushu Univ., 2. RIKEN
Nishina center)
11:25 AM - 11:40 AM

[3G09] Radiation evaluation of 345 MeV/u uranium

beam
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*Atsuko Akashio’, Kanenobu Tanaka', Nobuhiro
Shigyoz, Kenta Sugihara2 (1. RIKEN Nishina Center
for Accelerator-Based Science, 2. Kyushu University)

11:40 AM - 11:55 AM

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

[3G10-15] Theory, Nuclear Data Library, PHITS
Chair: Nobuhiro Shigyo (Kyushu Univ.)
2:45 PM - 4:20 PM Room G (U2-212 -U2 Building)

[3G10] Theoretical Calculation of Neutron Cross
Sections for Zr Isotopes
*Akira Ichihara’ (1. Japan Atomic Energy Agency)
2:45PM - 3:00 PM

[3G11] Calculation of cross section in resonance region
using the statistical properties of the
resonance parameters
*Naoya Furutachi', Futoshi Minato', Osamu lwamoto’
(1. Japan Atomic Energy Agency)
3:00 PM - 3:15PM

[3G12] A benchmark test of ENDF/B-VIIIB4.1 with TOF
experiments at OKTAVIAN
*Yuta Isobe', Shigeo Yoshida', Konno Chikara® (1.
Tokai Univ., 2. Japan Atomic Energy Agency)
3:15PM - 3:30 PM

[3G13] Comments on *°K data of FENDL-3.1c
*Chikara Konno', Saerom Kwon? (1. JAEA, 2. QST)
3:30PM - 3:45PM

[3G14] Development of a neutrino-nucleus reaction
model and its implementation to PHITS
*Tatsuhiko ogawa1, Shintaro Hashimoto', Tatsuhiko
Sato' (1.JAEA)
3:45 PM - 4:00 PM

[3G15] Estimation of Systematic Uncertainties in
PHITS results by ANOVA
*Shintaro Hashimoto', Tatsuhiko Sato' (1. JAEA)
4:00 PM - 4:15 PM

Oral presentation | Il. Radiation, Accelerator and Beam Technologies |
202-2 Radiation Physics, Radiation Detection and Measurement
[3H01-05] Analyzing Technique

Chair: Masashi Takada (National Defense Academy of Japan)
9:30 AM - 10:50 AM Room H (U2-213 -U2 Building)

[3HO1] Development of the fast determination method

for Strontium-90 by accelerator mass
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spectrometry
*Kimikazu Sasa’, Seiji Hosoya1, Maki Honda', Tsutomu
Takahashi', Yukihiko Satou?, Kenta Takano', Yuta
Ochiai’, Keisuke Sueki' (1. Univ. of Tsukuba, 2.
JAEA)
9:30 AM - 9:45 AM

[3H02] Development of Analytical Method for '*C
Determination in Biomedical Sample by Mid-IR
Cavity Ring-down Spectroscopy (3)
*Ryohei Terabayashi', Volker Sonnenschein’, Hideki
Tomita', Noriyoshi Hayashi1, Lei Jin', Masahito
Yamanaka', Norihiko Nishizawa', Atsushi Sato?, Kenji
Yoshida?, Tetsuo Iguchi" (1. Nagoya Univ., 2. Sekisui
Medical Co., Ltd. Drug Development Solutions
Center)
9:45 AM - 10:00 AM

[3HO3] Spectroscopic analysis of radioactive strontium
with high isotopic selectivity
*Yoshihiro Iwata', Donguk Cheon', Masabumi Miyabez,
Shuichi Hasegawa1 (1. The University of Tokyo, 2.
Japan Atomic Energy Agency)
10:00 AM - 10:15 AM

[3HO4] Spectroscopic analysis of radioactive strontium
with high isotopic selectivity
*DONGUK CHEON', YOSHIHIRO IWATA', MASABUMI
MIYABE?, SHUICHI HASEGAWA" (1. University of
Tokyo, NEM Dep., 2. JAEA)
10:15 AM - 10:30 AM

[3HO5] Resonant laser secondary neutral mass
spectrometry for micro imaging of radioactive
isotopes (2)
*Hideki Tomita®, Kosuke Saito’, Volker Sonnenschein’,
Tetsuo Iguchi', Masato Morita?, Tetsuo Sakamoto?,
Keita Kanerari?, Toshihide Kawai®, lkuo Wakaida®,
Yukihiko Satou* (1. Nagoya Univ., 2. Kogakuin Univ.,
3. Japan Neutron Optics Inc., 4. Japan Atomic Energy
Agency)
10:30 AM - 10:45 AM

Oral presentation | Il. Radiation, Accelerator and Beam Technologies |
202-2 Radiation Physics, Radiation Detection and Measurement
[3HO06-09] Nuclear Material Analysis

Chair: Keitaro Hitomi (Tohoku Univ.)

10:50 AM - 11:55 AM Room H (U2-213 -U2 Building)

[3HO6] Applicability of LaBr; (Ce) Detector for 154g
Quantification in Molten Fuel Material and

Waste Categorization by Using Passive Gamma
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*NUR HUSNA MD HANIPAH', Hiroshi Sagara', Yoga
Peryoga', Chi Young Han" (1. TOKYO INSTITUTE OF
TECHNOLOGY )
10:50 AM - 11:05 AM

[3HO7] Development of automatic detection and
measurement system for the Pu spot in the
MOX fuel pellet
*YUTO TAZAWA', TATSUYA HOSOGANE', FUMITAKA
ISHIKAWA", MASASHI KAYANQ', KAZUTOMI
MATSUYAMA', KOSUKE SAITO", SHINICHI OHISHI?,
HIROSHI NAKAJIMA® (1, Japan Atomic Energy
Agency, 2. Inspection development, 3. NESI)
11:05 AM - 11:20 AM

[3HO8] Development of active neutron NDA apparatus
for nuclear non-proliferation and nuclear
security
*Yosuke Toh', Kazuyoshi Furutaka', Akira Ohzu',
Harufumi Tsuchiya’, Fumito Kitatani', Makoto Maeda’,
Masao Komeda', Mitsuo Koizumi®, Michio Seya' (1.
JAEA)
11:20 AM - 11:35 AM

[3H09] Development of active neutron NDA apparatus
for nuclear non-proliferation and nuclear
security
*Akira Ohzu", Makoto Maeda', Masao Komeda', Yosuke
Toh' (1. Japan Atomic Energy Agency)
11:35 AM - 11:50 AM

Oral presentation | Il. Radiation, Accelerator and Beam Technologies |
202-2 Radiation Physics, Radiation Detection and Measurement

[3H10-15] Plant Measurement
Chair: Keisuke Maehata (Kyushu Univ.)
2:45 PM - 4:20 PM Room H (U2-213 -U2 Building)

[3H10] Feasibility study of radioactive iodine
measument for thyroid dose monitoring
*Masateru Hayashi', Tetsushi Azuma', Makoto
Sasano', Hiroshi Nishizawa', Masakazu Nakanishi' (1.
Mitsubishi Electric Corporation)

2:45 PM - 3:00 PM

[3H11] Alpha dust monitor in a high radiation
enviroment.

*naoto kume’, hirotaka sakai’, genki tanaka' (1.
Toshiba Energy Systems &Solutions Corporation.)
3:00PM - 3:15PM

[3H12] Performance Test of Plastic scintillation Fiber
Detector under High Dose Rate Environment

*Yuta Terasaka', Yuki Sato", Tatsuo Torii' (1. Japan
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Atomic Energy Agency)
3:15PM - 3:30 PM

[3H13] Evaluation of the operation check and
calibration methodfor the optical fiber type
radiation monitor by using semiconductor laser
*Takahiro Tadokoro', Shuichi Hatakeyama', Katsunori
Ueno", Yuichiro Ueno', Keisuke Sasaki?, Yoshinobu
Sakakibara?, Toru Shibutani?, Takahiro Ito?, Koji
Nehashi®, Mikio Koyama® (1. Hitachi, Ltd. Reserch
&Development Group, 2. Hitachi, Ltd., 3. Hitachi-GE
Nuclear Energy, Ltd.)
3:30 PM - 3:45PM

[3H14] Estimation of basement floor situation of
primary containment vessel of unit 1 by
analyzing dose rate distribution
*Katsunori Ueno', Takahiro Tadokoro', Takuya
Fukumoto', Satoshi Okada', Yoichi Murai® (1. Hitachi
GE Nuclear Energy, Ltd., 2. IRID)
3:45PM - 4:00 PM

[3H15] Energy-selected X-ray imaging demonstration
for future nuclear fuel debris analysis based on
dual energy X-ray CT
*Yuki Mitsuya1, Junya Fukuoka', Naoki Nakada’, Kenji
Shimazoe’, Hiroyuki Takahashi', Mitsuru Uesaka' (1.
The University of Tokyo)
4:00 PM - 4:15 PM

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

[3J01-04] Melt Material Behavior and Steam

Explosion
Chair: Akifumi Yamaji (Waseda Univ.)
9:30 AM - 10:35 AM Room J (U3-211 -U3 Building)

[3J01] Experimental study on liquid melt spreading
under precautionary water injection into
containment vessel
*Miyuki Akiba', Akitoshi Hotta' (1. Nuclear
Regulation Authority)

9:30 AM - 9:45 AM

[3J02] Penetration Behavior of Liquid Jet Falling into a
Shallow Pool
*Fumihito Kimura1, Hiroyuki Yoshidaz, Akiko Kaneko1,
Yutaka Abe' (1. University of Tsukuba, 2. Japan
Atomic Energy Agency)

9:45 AM - 10:00 AM
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[3J03] Penetration Behavior of Liquid Jet Falling into a
Shallow Pool
*Hiroyuki Yoshida', Fumihito Kimura?, Takayuki
Suzuki', Akiko Kaneko?, Yutaka Abe? (1. Japan Atomic
Energy Agency, 2. University of Tsukuba)
10:00 AM - 10:15 AM

[3J04] Availability of Steam Explosion Retardant for
High-Temperature Molten Nickel and Tin
*Masahiro Furuya®, Takahiro Arai' (1. CRIEPI)
10:15 AM - 10:30 AM

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

[3J05-09] Particle Method
Chair: Koji Morita (Kyushu Univ.)
10:35 AM - 12:00 PM Room J (U3-211 -U3 Building)

[3J05] Improved Curvature Calculation of the
Continuum Surface Tension Model in Moving
Particle Semi-Implicit Method
*Jiazhi Li", Sunghyon Jangq, Akira Yamaguchi1 (1. The
University of Tokyo)

10:35 AM - 10:50 AM

[3J06] Development of the numerical calculation code
for relocation analysis of reactor core internal
structures with the MPFI method and the MPS
method
*Shota Ueda', Masahiro Kondo', Koji Okamoto® (1.
The University of Tokyo)

10:50 AM - 11:05 AM

[3J07] Research on numerical simulation of MCCI using
MPS method
*Keigo Fujikawa1, Koji Okamoto', Masahiro Kondo' (1.
The Univ. of Tokyo)

11:05 AM - 11:20 AM

[3J08] Deepening Understanding of Ex-Vessel Corium
Behavior by Multi-Physics Modeling
*Akifumi Yamaji', Masahiro Furuya?, Yuji Ohishi®,
Guangtao Duan' (1. Waseda University, 2. Central
Research Institute of Electric Power Industry, 3.
Osaka University)

11:20 AM - 11:35 AM

[3J09] Deepening Understanding of Ex-Vessel Corium
Behavior by Multi- Physics Modeling
*Toshiki Kondo', Yuji Ohishi', Hiroaki Muta', Ken
Kurosaki', Shinsuke Yamanaka (1. Kurosaki and Muta
laboratory , Department of sustainable energy and

environmental engineering, Graduate school of
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engineering, Osaka university )

11:35 AM - 11:50 AM

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

[3J10-12] Thermal-hydraulics Numerical

Simulation
Chair: Hiroyuki Yoshida (JAEA)
2:45 PM - 3:35 PM Room J (U3-211 -U3 Building)

[3J10] Development of a three-dimensional two-fluid
thermal-hydraulic analysis code, “ MIDAC-T” for
PWR safety analysis
*Tadakatsu Yodo', Atsuyoshi lkebe?, Masaaki
Katayama1, Motoko Kawachi’, Takayuki Suemura’ (1.
Mitsubishi Heavy Industries, Ltd., 2. MHI Nuclear
Systems And Solution Engineering Co., Ltd.)
2:45PM - 3:00 PM

[3J11] Numerical simulation of wall condensation heat
transfer experiment in a circular tube
*Yoichi Utanohara', Michio Murase’ (1. INSS)
3:00PM - 3:15PM

[3J12] Development of multi-dimensional melt
spreading behavior analysis code MSPREAD
*Akitoshi Hotta', Miyuki Akiba®, Yuki Doi" (1.
Regulatory Standard and Research Department,
Secretariat of Nuclear Regulation Authority )

3:15PM - 3:30 PM

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

[3J13-15] Density Stratification and Natural

Convection
Chair: Yasushi Saito (Kyoto Univ.)
3:35 PM - 4:25 PM Room J (U3-211 -U3 Building)

[3J13] CIGMA experiment and CFD analysis on density
strtification breakup in a containment vessel
*Satoshi Abe', Masahiro Ishigakiq, Yasuteru Sibamoto’,
Taisuke yonomoto' (1. Japan Atomic Energy Agency)
3:35PM - 3:50PM

[3J14] Investigation on heat transfer characteristics
of reactor cavity cooling system for high
temperature gas-cooled reactor
*Seisuke Hosomi', Shuhei Yamaguchiq, Tomoyasu
Akashi', Tatsuya Matsumoto', Wei Liu", Koji Morita’,
Kuniyoshi Takamatsu® (1. Kyushu Univ., 2. JAEA)
3:50 PM - 4:05 PM

[3J15] Study on Air Ingress Phenomena during a
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Depressurization Accident of VHTR
*Tetsuaki TAKEDA', Tomoya SHIGA" (1. University of
Yamanashi)

4:05PM - 4:20PM

Oral presentation | lI. Fission Energy Engineering | 305-2 Operational
Management, Inspection and Maintenance of Reactor

[3K01-03] Application of Wireless Technology and

Operation Management
Chair: Atsushi Fushimi (Hitachi)
10:05 AM - 10:55 AM Room K (U3-311 -U3 Building)

[3K01] WIRELESS SYSTEM FOR CONTROLLING
ELECTROMAGNETIC WAVE DISTRIBUTION IN
NUCLEAR POWER PLANT
*Takahiro Shirota’, Hidehiko Kuroda', Naotaka Oda’,
Shigeru Odanaka', Takeshi Hasegawa’, Yoshiro Ikeda',
Hiroyuki Nishikawa? (1. Toshiba Energy Systems
&Solutions Corporation, 2. Toshiba Corporation )
10:05 AM - 10:20 AM

[3K02] WIRELESS SYSTEM FOR CONTROLLING
ELECTROMAGNETIC WAVE DISTRIBUTION IN
NUCLEAR POWER PLANT
*hidehiko kuorda’, takahiro shirota’, jumpei ogawaz,
tooru takanaka?, hiroyuki nishikawa?, yoshiro ikeda’,
takeshi hasegawa’, shigeru odanaka’, naotaka oda’

(1. TOSHIBA ENERGY SYSTEMS &SOLUTIONS
CORPORATION, 2. Toshiba Corporation )
10:20 AM - 10:35 AM

[3K03] IC was no operation between earthquake and
tunami in F1 No.1 Reactor(2)
*Kiyoshi Yoneyama®' (1. H.O.Yoneyama)
10:35 AM - 10:50 AM

Oral presentation | Ill. Fission Energy Engineering | 305-3 Reactor
Design, Construction and Examination of Nuclear Power Station,
Aseismatic Design, Nuclear Ship

[3K04-07] Evaluation Technology and Plant

Safety Assessment
Chair: Noritoshi Minami (CRIEPI)
10:55 AM - 12:00 PM Room K (U3-311 -U3 Building)

[3K04] Comparison of calculation results between
KENO and MCNP codes as for irregular rod pitch
in cask model
*Hiroshi Unehara', Hironori Mizobuchi’, Naotsugu
Kikuchi', Masayuki Kanno', Naoto Kubota' (1. OCL

Corporation)
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10:55 AM - 11:10 AM

[3KO5] Failure risk evaluation of acceptance criteria
for Japanese RPV integrity evaluation method
against pressurized thermal shock events
*Takeshi Murakami’, Takatoshi Hirota', Kenichi
Nakashima? (1. Mitsubishi Heavy Industries, LTD., 2.
Cenral Research Institute of Electric Power Industry)
11:10 AM - 11:25 AM

[3K06] Effect of repressurization on integrity
evaluation of reactor pressure vessel using
probabilistic fracture mechanics
*Takashi Suzuki', Masahide Suzuki', Kenta Murakami’,
Jinya Katsuyamaz, Yinsheng Li? (1. Nagaoka
University of Technology, 2. Japan Atomic Energy
Agency)
11:25 AM - 11:40 AM

[3K07] AP1000°® safety assessment for beyond design
basis events
*Yukitaka Yamazaki', James H Scobel?, Richard F
Wrigh’c2 (1. Westinghouse Electric Japan Ltd., 2.
Westinghouse Electric Company)

11:40 AM - 11:55 AM

Oral presentation | Ill. Fission Energy Engineering | 304-1 Thermal
Hydraulics, Energy Conversion, Energy Transfer, Energy Storage
[3K08-13] Nuclear Plant and Equipment

Chair: Akira Nakamura (INSS)

2:45 PM - 4:25 PM Room K (U3-311 -U3 Building)

[3K08] A Study on Analysis Method for Hydrogen
Distribution Applying GOTHIC DP model and
Scenario Clustering
*Takeshi Nishimura', Akitoshi Hotta' (1.S/NRA/R)
2:45PM - 3:00 PM

[3K09] TRACE code analysis for PCV thermal-hydraulics
at the Fukushima Daiichi Unit 3 accident
*Riichiro Okawa’, Masahiro Furuya' (1. Central
Research Institute of Electric Power Industry)

3:00 PM - 3:15PM

[3K10] Risk Based Strategies for Inspection and
Maintenance of Nuclear Power Plants
*Masayoshi Kojima1, Hiroshige Kikura', Hideharu
Takahashi', Shunsuke Uchida?, Hidetoshi Okada® (1.
Tokyo Institute of Technology, 2. The Institute of
Applied Energy)
3:15PM - 3:30 PM

[3K11] Risk Based Strategies for Inspection and

Maintenance of Nuclear Power Plants
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*Hide Okada', Shunsuke Uchida®, Masanori Naitoh',
Yasuhiro Chimi?, Shigeki Kasahara®, Satoshi Hanawa?,
Masayoshi Kojima®, Hideharu Takahashi®, Hiroshige
Kikura® (1. The Institute of Applied Energy, 2. Japan
Atomic Energy Agency, 3. Tokyo Institute of
Technology)
3:30 PM - 3:45PM

[3K12] Study on Thermal-hydraulics characteristics of
the flat and high-thermal-conductivity core-
catcher
*Daiki Takeyama', Chikako Iwaki', Mika Tahara',
Onitsuka Yoichi' (1. Toshiba Energy Systems
&Solutions Corporation)
3:45PM - 4:00 PM

[3K13] Development of Cross Fin Heat Exchanger for
Nuclear Power Plant
*Hisaharu Sakae' (1. IHI)
4:00 PM - 4:15 PM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-3
Decommissioning Technology of Nuclear Facilities

[3L01-05] Dismantling Technology for

Contaminated Concrete
Chair: Koichi Kitamura (JAEA)
9:30 AM - 10:50 AM Room L (M1-311 -M1 Building)

[3L01] Evaluation of Decommissioning and Waste
Management Strategies for Contaminated
Concrete Structures
*Naoko Watanabe', Daisuke Kawasaki?, Yoshikazu
Koma®, Tamotsu Kozaki' (1. Hokkaido University, 2.
Fukui University, 3. Japan Atomic Energy Agency)
9:30 AM - 9:45 AM

[3L02] Evaluation of Decommissioning and Waste
Management Strategies for Contaminated
Concrete Structures
*Shuichiro Miwa', Tsubasa Yamamoto® (1. Hokkaido
University)

9:45 AM - 10:00 AM

[3L03] Evaluation of Decommissioning and Waste
Management Strategies for Contaminated
Concrete Structures
Hayato Takahashi', Kazuya Wakamatsu', *Takuya
Mikami', Takafumi Sugiyama' (1. Hokkaido
University)

10:00 AM - 10:15 AM
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[3L04] Evaluation of Decommissioning and Waste
Management Strategies for Contaminated
Concrete Structures
*Yuri Morishita', Daisaku Sitara®, Hiroaki Takiya®,
Singo Tanaka?, Naoko Watanabe?, Tamotsu Kozaki?

(1. Graduate School of Engineering Hokkaido
University, 2. Faculty of Engineering Hokkaido
University, 3. Yamagata prefectural police
headquarters, Forensic science laboratory, 4. JAEA)
10:15 AM - 10:30 AM

[3L0O5] Evaluation of Decommissioning and Waste
Management Strategies for Contaminated
Concrete Structures
*Shun linuma”, Naofumi Kozai?, Kazuya Tanaka?, Shingo
Tanaka®, Naoko Watanabe®, Kozaki Tamotsu® (1.
Graduate School of Engineering Hokkaido University,
2. Japan Atomic Energy Agency, 3. Faculty of
Engineering Hokkaido University)

10:30 AM - 10:45 AM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-3
Decommissioning Technology of Nuclear Facilities

[3L06-10] Decommissioning Technology for
Fukushima (Debris, Contaminated

Liquid, Severe Accident Evaluation)
Chair: Shuichiro Miwa (Hokkaido Univ.)
10:50 AM - 12:10 PM Room L (M1-311 -M1 Building)

[3L06] Pulverization pumping collection of fuel debris
and remodeling of used storage container
*Makito Watakabe', Haruo Morishige’, Yosuke
Yamashiki (1. Fukushima nuclear accident
contermeasure review group)

10:50 AM - 11:05 AM

[3L0O7] Freezing confinement by low temperature air
cooling of fuel debris
*Yasufumi Kitamura®, Haruo Morishige’, Yosuke
Yamashiki' (1. Fukushima nuclear accident
contermeasure review group)

11:05 AM - 11:20 AM

[3L08] Cooling mechanism of fuel debris
*Yosuke Yamashiki', Haruo Morishige (1. Kyoto
University)

11:20 AM - 11:35 AM

[3L09] Earthquake resistance evaluation of
contaminated water storage tank and seismic
reinforcement proposal

*Shigemi Morishige1, Haruo Morishige1, Yosuke
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yamashiki (1. Fukushima accident contermeasure
review group)
11:35 AM - 11:50 AM

[3L10] Study on the damage of core internals in nuclear
reactor during severe accident
*Jiang Liu, Yoshinao Kobayashi' (1. Tokyo Institute
of Technology)
11:50 AM - 12:05 PM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-3
Decommissioning Technology of Nuclear Facilities

[3L11-14] Establishing Guides Relating to a

Planning of Decommissioning
Chair: Yasufumi Kitamura (Fukushima Nuclear Accident
Countermeasures Review Group)
2:45 PM - 3:50 PM Room L (M1-311 -M1 Building)

[3L11] Establishing Guides relating to a planning of
decommissioning
*Akio Tamura' (1. Japan Nuclear Safety Institute)
2:45PM - 3:00 PM

[3L12] Establishing Guides relating to a planning of
decommissioning
*Ken-ichi Tanaka' (1. The Institute of Applied
Energy)
3:00 PM - 3:15PM

[3L13] Establishing Guides relating to a planning of
decommissioning
*Yusuke Shimizu" (1. Nuclear Engineering Ltd)
3:15PM - 3:30 PM

[3L14] Establishing Guides relating to a planning of
decommissioning
*Kazuyuki Torii' (1. Shimizu Corp.)
3:30PM - 3:45PM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 404-3
Fuel Reprocessing

[3NO1-05] Pyroprocessing
Chair: Sou Watanabe (JAEA)
9:30 AM - 10:55 AM Room N (M3-211 -M3 Building)

[3NO1] Study on fluorination reaction of antimony
compounds for development of fluoride
volatility method
*Daisuke Watanabe', Daisuke Akiyama', Nobuaki Sato’

(1. Tohoku Univ.)
9:30 AM - 9:45 AM
[3NO2] Thermodynamic stability of Gd-Cd intermetallic
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compounds
*Shin Akashi’, Hiroki Shibata', Takumi Sato’, Hirokazu
Hayashi' (1. Japan Atomic Energy Agency)
9:45 AM - 10:00 AM

[3NO3] R&D on Nitride Fuel Cycle for MA
Transmutation to Enhance Safety and Economy
*Takumi Sato', Hirokazu Hayashi', Masahide Takano'
(1. Japan Atomic Energy Agency)
10:00 AM - 10:15 AM

[3NO4] Development of Innovative Nuclear Waste
Burning System by Fast Reactor Cycle Using Pu
Metallic Fuel with MA
*Takashi Omori", Hitoshi Nakamura®, Ryosuke Miura’,
Yasushi Tsuboi', Kazuo Arie’ (1. Toshiba Energy
Systems &Solutions Corporation)
10:15 AM - 10:30 AM

[3NO5] Separation of selenium and tellurium from
molten chloride melts
*Yoshiharu Sakamura’, Tsuyoshi Murakami®, Koichi
Uozumi® (1. CRIEPI)
10:30 AM - 10:45 AM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 404-3
Fuel Reprocessing

[3N06-09] Minor Actinides Recovery and Fission

Products Separation
Chair: Daisuke Watanabe (Tohoku Univ.)
10:55 AM - 12:00 PM Room N (M3-211 -M3 Building)

[3NO6] Structural analysis on complexes formed in the
extraction chromatography adsorbent for MA
recovery
*Yuya Katai', Haruaki Matsuura', Sou Watanabe?,
Tsuyoshi Arai®, Ryoji Abe®, Tomoaki Sakurai® (1.
Tokyo City University, 2. Japan Atomic Energy
Agency, 3. Shibaura Institute of Technology)

10:55 AM - 11:10 AM

[3NO7] IBIL analysis on complexes formed in an
adsorbent for MA(III) recovery
*Sou Watanabe', Wataru Kada?, Yuya Katai®, Haruaki
Matsuura®, Masashi Koka?, Takahiro Satoh®, Tsuyoshi
Arai® (1. Japan Atomic Energy Agency, 2. Gunma
University, 3. Tokyo City University, 4. Beam
Operation Co., Ltd, 5. National Institute for Quantum
and Radiological Science and Technology, 6. Shibaura
Institute of Technology)

11:10 AM - 11:25 AM
[3NO8] Investigation of new extractants for MA
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separation
*Hideya Suzuki', Yasuhiro Tsubata', Tatsuya
Kurosawa', Tomohiro Kawasaki', Mitsunobu Shibata”,
Tatsuro Matsumura' (1. Japan Atomic Energy
Agency)
11:25 AM - 11:40 AM

[3NO9] P&T of LLFP contained in insoluble residue at
reprocessing plant

*Tatsuro Matsumura®’

(1. Partitioning and
Transmutation Technology Division, Nuclear Science
and engineering Center, JAEA, 2. Project 5, ImPACT
Program)

11:40 AM - 11:55 AM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 404-3
Fuel Reprocessing

[3N10-12] Design and Development of
Reprocessing Apparatus

Chair: Masatoshi lizuka (CRIEPI)
2:45 PM - 3:40 PM Room N (M3-211 -M3 Building)

[3N10] Development of high performance clarification
system for reprocessing
*Masayuki Takeuchi', Yasunori Miyazaki1, Hirohide
Kofuji' (1. Japan Atomic Energy Agency)
2:45PM - 3:00 PM

[3N11] Uranium extraction behavior in an annular
centrifugal contactor
*Atsushi Sakamoto®, Yuichi Sano', Hirohide Kofuji',
Masayuki Watanabe', Kenji Koizumi', Sanae Okamoto?,
Ryuta Misumi?, Meguru Kaminoyama?® (1. JAEA, 2.
YNU)
3:00 PM - 3:15PM

[3N12] Uranium extraction behavior in an annular
centrifugal contactor
*Yuichi Sano’, Atsushi Sakamoto', Hirohide Kofuji',
Masayuki Takeuchi' (1. Japan Atomic Energy
Agency)
3:15PM - 3:30 PM
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[3001-05] Nuclide Separation and Recovery 3
Chair: Kenji Takeshita (Tokyo Tech)
9:30 AM - 10:50 AM Room O (M3-212 -M3 Building)

[3001] Investigation of Adsorption Behaviors of
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Impregnated Silica Adsorbent using Micro-PIXE
Analysis
*Misako MIWA', Tatsuya Ito", Seong-Yun Kim', Shigeo
Matsuyama’, Yoshiharu Kitayama', Yuta Takai’,
Kazuya Numao' (1. Department of Quantum Science
and Energy Engineering, Graduate School of
Engineering, Tohoku University)
9:30 AM - 9:45 AM

[3002] Development of High Selective Separation
Method of Heat-generating Element from High-
Level Liquid Waste
*Tatsuya Kudo®', Tatsuya Ito’, Seong-Yun Kim' (1.
Tohoku Univ., 2. JNFL)
9:45 AM - 10:00 AM

[3003] Development of Separation Process of High-
level Radioactive Liquid Waste using lonic
Liquids
*Tadayuki Takahashi*', Tatsuya Ito, Seong-Yun Kim'
(1. Department of Quantum Science and Energy
Engineering, Graduate School of Engineering, Tohoku
University, 2. Japan Nuclear Fuel Limited)
10:00 AM - 10:15 AM

[3004] Solvent extraction behavior of selenium in
nitric acid solutions
*Takahiri Kawakami', Yuta Araki’, Misaki Morita’,
Akihiro Uehara?, Satoshi Fukutani?, Yasuhiro
Tsubata®, Tatsuro Matumura®, Chizu Kato', Toshiyuki
Fujii' (1. Osaka University, 2. Research Reactor
Institute, Kyoto University, 3. Japan Atomic Energy
Agency)
10:15 AM - 10:30 AM

[3005] Fabrication of titanate nanowires by
dealloying-oxidation methods and evaluation of
Sr adsorption properties.
*Teppei Saito', Kazuto Akagiz, Koji S. Nakayamaz,
Tadafumi Adschiri®, Naoki Asao®"' (1. Shinshu
University , 2. Tohoku University)
10:30 AM - 10:45 AM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-1
Radioactive Waste Management

[3006-10] Nuclide Separation and Recovery 4
Chair: Asano Hidekazu (RWMC)
10:50 AM - 12:10 PM Room O (M3-212 -M3 Building)

[3006] Analyses of the sorption properties of
ferrocyanide nanoparticles for Ru, Rh, Pd and

Mo in order to realize both high quality and

©Atomic Energy Society of Japan
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volume reduction of vitrified object
*Shinta Watanabe', Masato Nakaya1, Masahito
Yoshino', Takanori Nagasaki', Ria Mishima?, Miki
Harigaiz, Yusuke Inaba?, Kenji Takeshita?, Jun Onoe'
(1. Nagoya Univ., 2. Tokyo Institute of Technology)

10:50 AM - 11:05 AM

[3007] Selective separation of palladium and
molybdenum by using radioresistant
microorganisms
Norizo Saito', Hiroshi Tanaka’, Toshiyuki Nomura’,
Masakazu Furuta’, *Yasuhiro Konishi' (1. Osaka
Prefecture University)
11:05 AM - 11:20 AM

[3008] Solvent extraction of rhodium from nitric acid
solutions in a partitioning process
*Misaki Morita', Yuta Araki', Takahiro Kawakami’,
Akihiro Uehara?, Satoshi Fukutani?, Yasuhiro
Tsubata®, Tatsuro Matsumura®, Chizu Kato', Toshiyuki
Fujii' (1. School of Engineering, Osaka University, 2.
Reserch Reactor Institute, Kyoto Univercity, 3. Japan
Atomic Energy Agency)
11:20 AM - 11:35 AM

[3009] Adsorption Behavior of Sulfur-containing Amide
Acid-functionalized Silica Adsorbent for
Separation and Recovery of Platinum Group
Metals from High-level Liquid Waste
*Tatsuya Ito", Seong-yun Kim', Nobumichi Nagano',
Keitaro Hitomi" (1. Tohoku university)
11:35 AM - 11:50 AM

[3010] Solvent extraction behaivor of palladium and
nickel in nitric acid solutions using novel
extractants.
*Yuta Araki', Misaki Morita', Takahiro Kawakami,
Akihiro Uehara?, Satoshi Fukutani?, Yasuhiro
Tsubata®, Tatsuro Matsumura®, Chizu Kato', Toshiyuki
Fujii' (1. Osaka University, 2. Research Reactor
Institute, Kyoto University, 3. Japan Atomic Energy
Agency)
11:50 AM - 12:05 PM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-1
Radioactive Waste Management

[3011-16] Radioactive Waste Management for
Load Reduction of Geological

Repository
Chair: Yuji Sasaki (JAEA)
2:45 PM - 4:20 PM Room O (M3-212 -M3 Building)
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[3011] Technical options of radioactive waste

management for the second half of the 21st
Century, in consideration of Pu utilization and
less environmentally impacted geological
disposal

*Seichi Sato', Yuichi Niibori?, Yaohiro Inagaki®, Go
Chiba®, Kenji Takeshita®, Masahiro Kawakubo®,
Kazuhiro Tsubono®, Hidekazu Asano®® (1. Professor
Emeritus, Hokkaido Univ., 2. Tohoku Univ., 3. Kyushu
Univ., 4. Hokkaido Univ., 5. Advanced Nuclear Fuel
Cycle Unit, Institute of Innovative Research, Tokyo
Institute of Technology, 6. RWMC)

2:45PM - 3:00 PM

[3012] Technical options of radioactive waste

management for the second half of the 21°*

Century, inconsideration of Pu utilization and
less environmentally impacted geological
disposal

*Asano Hidekazu?®", Masahiro Kawakubo', Kazuhiro
Tsubono', Seichi Sato® (1. RWMC, 2. Advanced
Nuclear Fuel Cycle Unit, Institute of Innovative
Research, Tokyo Institute of Technology, 3. Professor
Emeritus, Hokkaido Univ.)

3:00PM - 3:15PM

[3013] Technical options of radioactive waste

management for the second half of the 21°
Century, in consideration of Pu utilization and
less environmentally impacted geological
disposal

*Kota Kawai', Tomohiro Okamura’, Eriko Minari',
Masahiro Kawakubo?, Hidekazu Asano®”, Kenji
Takeshita' (1. Advanced Nuclear Fuel Cycle Unit,
Institute of Innovative Research, Tokyo Institute of
Technology, 2. Radioactive Waste Management
Funding and Research Center)

3:15PM - 3:30 PM

[3014] Technical options of radioactive waste

management for the second half of the 21°
Century, in consideration of Pu utilization and
less environmentally impacted geological
disposal

*Tomohiro Okamura®, Kota Kawai’, Eriko Minari',
Hidekazu Asano®", Kenji Takeshita' (1. Advanced
Nuclear Fuel Cycle Unit, Institute of Innovative
Research, Tokyo Institute of Technology, 2.

Radioactive Waste Management Funding and Research

©Atomic Energy Society of Japan
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Center)
3:30PM - 3:45PM

[3015] Technical options of radioactive waste

management for the second half of the 21°*
Century, in consideration of Pu utilization and
less environmentally

*Eriko Minari', Kota Kawai', Tomohiro Okamura’,
Masahiro Kawakubo?, Hidekazu Asano®", Kenji
Takeshita' (1. Advanced Nuclear Fuel Cycle Unit,
Institute of Innovative Research, Tokyo Institute of
Technology, 2. Radioactive Waste Management
Funding and Research Center)

3:45PM - 4:00 PM

[3016] Technical options of radioactive waste

management for the second half of the 21°*

Century, in consideration of Pu utilization and
less environmentally impacted geological
disposal

*Kenji Takeshita', Kota Kawai', Tomohiro Okamura',
Eriko Minari', Masahiro Kawakubo?, Kazuhiro
Tsubono?, Hidekazu Asano®’, Go Chiba®, Yaohiro
Inagaki®, Yuichi Niibori®> (1. Advanced Nuclear Fuel
Cucle Unit, Institute of Innovative Research, Tokyo
Institute of Technology, 2. Radioactive Waste
Management Funding and Research Center, 3.
Hokkaido University, 4. Kyushu University, 5. Tohoku
University)

4:00 PM - 4:15 PM
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[3B01-03] PRA 3
Chair: Katsumi Ebisawa (CRIEPI)
Wed. Mar 28, 2018 9:45 AM - 10:35 AM Room B (C1-311 -C1 Building)

[3BO1] Development of PRA Methodology Considering Integration of Seismic-
Tsunami Event
*Yasuki Ohtori', Hitoshi Muta' (1. Tokyo City University)
9:45 AM - 10:00 AM

[3B02] Development of PRA Methodology Considering Integration of Seismic-
Tsunami Event
*Hitoshi Muta’, Yasuki Ohtori' (1. Tokyo City University)
10:00 AM - 10:15 AM

[3BO3] Internal Fire PSA of ABWR
*Yuki Ishiwatari', Daichi Shiota’, Yoshifumi Nozaki', Michinao Bunno® (1. Hitachi-GE Nuclear
Energy, Ltd.)
10:15 AM - 10:30 AM

©Atomic Energy Society of Japan
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B ERORBFE-IEGREEZZEE L-EER/RN) RV EMFEZOEE
ZMD1 :SSC DMEETELETIL

Development of PRA Methodology Considering Integration of Seismic-Tsunami Event
Part 1: SSC Model for Loss of Function
RS OER, Bl S
FOLER R

Ak, WEREEKOBEEZZE L) A7 lEZHERT 5 L LT, VAT LEITISHIAT SSC
(Structure, System and Component) DEEREHL K E D E T MAKIZ DWW TIRFT 21T o 7o i iR A HiE LT D,
F—0—F R, I, EEmOY A7, 7TV T 1, VAT LERT, SSC
1. FL®IC

311 OREEE R REIT COFH A LI, HE - B OEE 2B E L-fREimn ) X 7 fHikosE
FNMEL DR & 7> TRV | FEMREHIEFIFOZ2MER AR 2 &M T A Nl :%A?&F‘ﬁbf
WSFREDO— 2L LTHEITONTWA, AT, #IE - BEoEEEZZE LY A7 FHIiEHED —
&LT\VX?A%ﬁ:ﬁLU$C@%$%®%?wm:owf@ﬁ%ﬁok@f%@ﬁ%%ﬁ%#@
2. W - BRICL SBERKHEETI

iU 7o 3 O BRI KT D SRR U A 7 B TIX, SSC DOREREFERMIE 4. BIE S LB E
BECTERINZ7 7T A HBREANTITo TS, #IBLHEEOEEZFZE L- ) X7tz n

T, HUE & O 7 O EZNRITK LT SSC ~DHEEZRFT 2 LER S 572D, HMFgR L1382
DB OB AT - nBEZ HND, T2 T, Z4 EEER SSC 0% - AL, MR EDT- D0
FRAE Y — i Lic, ZORR, £ LIORTERIEMAR, RHERER, RAEREND 3ol
BU7o, ERMERAT X, #E & Hl THRIGE— R - HEEER R > T D 7e®, %h%h@ﬁiw%
2L TRl 2 ICHRE A2 1T “OR 77— 17 2 W THERERER OHIE 21T 5. REEIRARE, HER & ki
3 B HEAL, BET— RAFE L CThHo, BERIEMETO LI ICREDROSH D SSC BHRTH D,
MAMERART, HE L EE O 7 O EDESEAT CTHREBANEZ 570, WA 2L KE L
B (77207 i) CHESERDZ 74T VT HERTDHZ LD, BlzIE, Bb#iis 0%
B, HIERIC X 2 HE OBhE - RKBAILAEREDIR T 230l L7z £ T, Hk o ELET 2 2 L1122 b, +
bbb, HEDO RN Ko THRIS T DM N BT 52 &1 5,

3. FED
AT, HE - BEEOEEEZBE L F21  SSC OFEREFEJH|E D 7= 6D O FRA O FEEA
=
UR7MMEEZ#EREST LD —EEL R I . — — SSCoBl
EEEE R EFEROTENREB/ANICEELT, ¥ AT T T
T, SSC DHEREFESRHE AT 9 72912 3D T | ami EOR BB TR EROLRHEET S, ) ‘
gy [PREPREE SEEARORKE CHE LR |5 - RETEHBED
DREX A THEBE LT, 5%IZ. 205 FREEEE s o RE RO REEE TS, Eops
o _ ) Rt ERCLIBENREALECERROE |
HHICESX  Hlc v AT MMl o — K% samRER | o AR, KBRS

HEL TS TETH D,

AEE : ARROWNEIL, KA ORF e8Ik & 52 1) THRM L 72RO —#TH %,
L E P

(1 R, RSB MR A7 O axtkm ERHE B 2R A

"Yasuki Ohtori, Hitoshi Muta

Tokyo City University
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Development of PRA Methodology Considering Integration of Seismic-Tsunami Event

Part 2: Core Damage Accident Sequence Analysis
1 1

1 2 3
1.
(PRA)
PRA
2.
sSSC sSsC
@
)
(SSC)
3
3.

SSC

*Hitoshi Muta', Yasuki Ohtori'

'"Tokyo City Univ.
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ABWR DRNER NS PSA
Internal Fire PSA of ABWR

EPE AR, YR ORHR L BRlE FEsD L SCEP @ L
lHY. GE==2—27 U7 « =5 v— (¥R)

NUREG/CR-6850 (235 < UK ABWR fEHERR G DN A S PSA % Sl L7, AFEFR Tl I7EERRE O 7
FiE, BT L Ea—, fHMERERB L) R 7 ERIERICOWTHRET 5,
X—— F: Nk PSA, UK ABWR, NUREG/CR-6850, ASME/ANS #&# L~ 1 PSA, L~ 2 PSA

1. =
HZ GE 1%, UK ABWR fE#EFLEE PSA[1]D—EBg & L THNERKSE PSA % Eiiti L7-, fHMliAa—71377 v K
{5 L RECE B R 7 — L b B e | ARRER TILR AR O IEERRF IC DWW THE T 5,
2. FFEEFE
16 # A7 THERL & 415 NUREG/CR-6850 & B 71 R(NEI FAQ %)% X — A & L7=, HRICHEE /e Task 2 (F
FREIE), Task 3 (7 — 7 /LViRE - B E), Task 5 (NWHJHEG PSA 7 /L% K PSA FIZHER), Task 11 (K
SR ETEAM) (XEEMIC 3406 L 7=, Task 2 Gl NEI 00-01 (2 %&-3 < Multiple Spurious Operation /<5 /L % Fiti L |
WHJEL PSA TILET /ML SN TV R WEEGRENEE— N % Task 5 TE7 /(L L7z, NUREG/CR-7150 |2
B ERRTVEOMEERF I & 12 10 & SRR L 72, Task 1lc (AKX > F U A5Hl) Tik, A7 U —=
YIUFMAOMS ) AR ETER L, VR FER L0 U A0 BIERERIL T 5 2 & T B
MEAGHE(L L2 BB L= T L & XE L, ASME/ANS RA-Sh-2013 (23 < B 7 L B = — % Ei L 72[2].,
3. FHME#ER
FEAMAG R A 3R LIoRT, BERHMEAS R ARG UGEIIER L REZR) 72U 27 FENEWEHE )Y
F AR B & L CATREZRIR W RSEL L7- 2 L iC &k v . CDF 13N ® S & A4 — & £ TR S v,
4. YRUE®RER
UK ABWR EHEREHZ I 5 U A 7 GG HIE, FHlAT (PSA E7 VBRI T) & RFAlith O 2 B CTHMi L
72[3], WL PSA BRZE H O — W EFAM#E R\ FE D & | I O —HHEESCMt kN Y 7 BN A G FHTELY
AATE, WEBA S PSA OFHIEIfERIC S & | SH%OFEMRFHI T COREAS T v a v &2l Lz, B
BINTIZ Y A7 FEE R —T v LAY & DO FRBER T BES o — T v 2 s MER#EIH O bR ETH D,

5. ¥R 1 ARl R
UK ABWR FEHAERR GO NE S PSA 2 5 L7, & CDF (ly) | LRF (ly)
ERRICHS Y A7 ERIGA & oV AR | Task 7 REIEEESF U A 8.2E-08 | 3.4E-08

Task 11a FEAMFHIG S F U A4 2.1E-07 | 1.8E-07

£ ARHEREFA =S O COF &roles BTV o e biEZE > - U 4 | 7.8E-09 | 2.0E-09

Ea—IZk0ET Lt MifE RO Y2 MR Lz, | Task 11c BEXE TV 4 2.0E-07 | 5.1E-08

SRR EHC T CH A2 B A 7 3 Al L7, | PR AT 5.0E-07 | 2.7E-07
s BE HIFZ 2.3E-07 | 5.2E-08

[1] Hitachi-GE Nuclear Energy, Ltd., Generic PCSR Chapter 25: Probabilistic Safety Assessment, Rev.C, 2017.

[2] D. Henneke, et al., The Use of Comprehensive In-Process Peer Reviews in Support of the UK ABWR PSA Generic Design
Assessment Process, PSA2017, Pittsburgh, PA, September 24-27, 2017.

[3] Y. Ishiwatari, et al., Risk-Informed Design for UK ABWR Project, International Conference on Topical Issues in Nuclear
Installation Safety: Safety Demonstration of Advanced Water Cooled Nuclear Power Plants, Vienna, Austria, 6-9 June 2017.

“Yuki Ishiwatari, Daichi Shiota® and Yoshifumi Nozaki, Michinao Bunno?

'Hitachi-GE Nuclear Energy, Ltd.
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[3B04-08] PRA 4
Chair: Hitoshi Muta (Tokyo City Univ.)
Wed. Mar 28, 2018 10:35 AM - 11:55 AM Room B (C1-311 -C1 Building)

[3BO4] The Progress of PRA for SHIKA NPS Unit 2
*Junya Masuko?, Mutsuhiro Nakada', Toshihiro Aida", Daisuke Suimon', Shinichi Hamayani®’,
Takayuki Negishi?, Atsuo lkeda®? (1. Hokuriku Electric Power Company, 2. Nuclear Engineering
and Services Company)
10:35 AM - 10:50 AM

[3BO5] The Progress of PRA for SHIKA NPS Unit 2
*Shinichi Hamatani*", Mutsuhiro Nakada', Toshihiro Aida’, Daisuke Suimon’, Takayuki Negishi?,
Atsuo Ikeda?, Junya Masuko?® (1. Hokuriku Electric Power Co., 2. Nuclear Engineering and
Services Co.)
10:50 AM - 11:05 AM

[3B06] KK-6,7 project Internal Event Operating Level 1 PRA Model
Sophistication Progress Report
*Shunsuke Tanno', Shohei Yamagishi', Ryota Tomiyasu', Teruyoshi Sato’, Toshiteru Saito’,
Masayuki Hiraide?, Toshinobu Kita? (1. TEPCO SYSTEMS CORPORATION, 2. Tokyo Electric
Power Company Holdings, Inc.)
11:05 AM - 11:20 AM

[3B07] KK-6,7 project Internal Event Operating Level 1 PRA Model
Sophistication Progress Report
*Hiroaki Sonoyama', Shohei Yamagishi®, Ryota Tomiyasu®, Shunsuke Tanno', Teruyoshi Sato’,
Toshiteru Saito’, Masayuki Hiraide?, Toshinobu Kita® (1. TEPCO SYSTEMS CORPORATION, 2.
Tokyo Electric Power Company Holdings, Inc.)
11:20 AM - 11:35 AM

[3BO8] Dynamic Risk Analysis on Multi-hazards of Seismic and Seismic-induced
Internal Flooding in Nuclear Installation
*SUNGHYON JANG', AKIRA YAMAGUCHI" (1. The University of Tokyo)
11:35 AM - 11:50 AM

©Atomic Energy Society of Japan
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SERFHEEM2EHICET S PRAETIVERORYMBAIZDONT
(3) TSV MYRVFHBEY—ILETIOEE
The Progress of PRA for SHIKA NPS unit2
(3) Development of Plant Risk Monitoring Tool During Shutdown State
*HE7ONE 2, P REPEY, DUHE B, KFTOREY, MR TS WE BE? s mE
YEpEE ) (), PHEm L Y=T7 Y v ()

AR TIE, BB HREI 2 5 LIT, BB 25 oB EWMRatn Eo—iRE LT L, 7
TV MERREDO Y 273l —VET IV (LR, EIEREY A7 E=XFET V) OREFHENE, K OFHEREFRIZ
DN,

F—I—F: fegEimn U A7 5l (PRA), EIEREY 27 2=XFF L HEMZ2MERN L
1. #8

bbeE Tk, B ERLEMR Eo—BE LT PRA T /VEHD H EL 2 BRI ED TW D, HE 25
B (ABWR) Tix, ZNETEREHE TR IR ENOFRZEEE 2| BERFEE LR ORESE, a7
BERFICHMOMHATETCNDZ D, Hx DU 27 ZERMICHRT 5720, KL EZE LI,
(ZILREY A7 B =X BT VO Z L LTz, AR T, EIEREY 27 =X BT VOEHENE, LU

fi R a2 WET 5,
2. BIEBYRIEZZETILOEBARE FiiE I — 3 7 S
B 2 BEOMRILREY 27 =4 FFLIL, PRA ki — e
A — L TR L7 PRA EF TR LT, m“? é -
10 LS REHRESMTOY 2T ARIEE L | | e
CGR#E - #tds OIEESFRERIRREZ L), K OMEE T E— :
2 GEMRETRERES) pRmseszeT, 7 | | e
T MREEICKHE LTz U 2 27 79 OF DR | sa | wo '

XX SFP BREHEG AL OFHM) ATV, 18070 E
BAETROREL T R— T 5,
3. FHMii#ERORER

EIEE ) R 7 =TIk D, RERREM
METROTZ o MEAGHEEFMAEROGIAZE 212 oe e
T, M2 X0, FMHICE o TY 27 LT
WD ZENHERTE DN, ZOHERIIFEITHEIORF
BEBRSON (U 27 890) OB E ORI (VA 7K rosee
T) LD bDTH L, o

Eio, AFHTI, WIEY 22 E=2ETA0 gy mrmyaseosEAREHRREON
FEATE SR A PRA FEAMY — L ORFliRE F (RTHR[2] CHE L7- WA ESAE (ERF LUl 1PRA JF B (5548 FE R AT
R LHBL, (FIERY 27 E=FTT VOGN RMER A T L7z, MERMERLY, FIERY X7 E=4
ET V& PRA G Y — /v OYF DRGSR EERHIAE R, R OVEML v FEy ME—ELTWD Z &b, (Fikk
URZEZHETIVCHELILD IR R IL Y Th 5 &l Lz,
BEH

[2] IR E—M, BARRTFIFS 2017 FKORE 2012

K1 FIEBYRIEZFETILAANTEIEHREIREDOH

100E-11

100E-13

* Junya Masuko? , Mutsuhiro Nakada® , Toshihiro Aida® ,Daisuke Suimon®, Takayuki Negishi?, Atsuo Ikeda?, and Shinichi Hamatani® 2
"Hokuriku Electric Power Co. , 2Nuclear Engineering and Services Co.
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SERFHREF2EHICH TS PRAETILEHFEORYMEAIZDLNT
(4) FERFBHETE T—IL PRA OFHEHER
The Progress of PRA for SHIKA NPS unit2
(4) Evaluation Results of Spent Fuel Storage Pool PRA
R EN P REEL WUE B, KPTORE, MR T mE SRR, 7 a2
YbkEES (R, JREL =T VU 7 ()
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3. FMEifER - BR

7T ME LR O BT 7 — L PRAD FEATAE SR % B 1 1S3, IR & 72V O SFPIREHE G
(SFD) 1%, #5.0x10™"° [ /E#A] L7eo7-,

ERFLER OFMmAE R TliX, BERFSR [HESREREREL (Te T4 0) ] KOSFDORH K& <,
13.9x10%° [/Eiadg] L. EHRAEHFAEDOSFDICH LT, H5EEN 76.9%& 72> TW\W5, Ziit,
SFPIZIF.CMAl & bhils U CHIRE T & DREMAR N D2 < T2, FRORMBWIIIEE L, REERRER L O
Ty va T =N ERUNOERRICHFF TE RN LICL IR EBETH D,

7F v MiRRE (POS) BIDFEAT#E H Tld, POS-COSFDA VA H Kx <, £ 24x10%° [ /POS] &, EHIHA
BRI ERDOSFDICK LT, H 5558728 52.0% & 72> TV 5, | 1oe0s
ZHUE. POS-COMIMITIE, TF—A A — RBERAEETSH | 5[ eRRRERR G |
0. RAEKNDSFPOARTH D=, POS-BOHR] & bhifs L
TSFP/KAL S A ZIREHERS (TAF) (2R3£S 5 £ TORH

ANV LICL B HETHD, 8o
feks. JEBEETIX. A% b HEMZ MR BICHT fen
THEIZED PRA EFLVEfO®MMA IR L CBY 7 " 1 I
PRA ZIEH LB 2 BHEOE 2 5 ) A7 KO roeas | e ver

-
o
m
o
N

1.0€-08

1.0E-09

G5 (/ EHRE)

SFP%*HE

-
o
m
AN
w

Iy =1
BRI TO Y 22 I &0 53 Th 5, TSR0
SEXH (3] WTIENLM, HAET S 2018 £E0Es BT POSBISHET HEAFMEITRE T —)L PRADFHE#ER

* Shinichi Hamatani' 2, Mutsuhiro Nakada® , Toshihiro Aida’ ,Daisuke Suimon®, Takayuki Negishi?, Atsuo Ikeda? , and Junya Masuko?
"Hokuriku Electric Power Co. , 2Nuclear Engineering and Services Co.
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FABTNIE 6,7 BH# AMEREIREL V)L IPRA ETILEELORERR
(5) HHME/MN LOCA DEHL—Y VRS
KK-6,7 project Internal Event Operating Level 1 PRA Model Sophistication Progress Report
(5) Classification of Accident Sequence of LOCA inside PCV
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KK-6,7 project Internal Event Operating Level 1 PRA Model Sophistication Progress Report
(6) Scope of LOCA outside PCV and internal flooding PRA
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Dynamic Risk Analysis on Multi-hazards of Seismic and Seismic-induced Internal Flooding in Nuclear
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Development of Reduced Order Model of Severe Accident Analysis Code
for Probabilistic Safety Margin Analysis
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[1] S. Otsuki, T. Endo, A. Yamamoto, “Development of Dynamic Probabilistic Risk Assessment Model for PWR Using Simplified
Plant Simulation Method,” Proceedings of ICAPP 2017, Fukui and Kyoto, Japan, April 24-28, 2017 (2017). [CD-ROM]
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(1) RKIGEETETIVOER
Flood propagation analysis for internal flood PRA by using Apros code
(1) Development of flood propagation analysis models
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[1] Jari Lappalainen et al., "Dynamic process simulation as an engineering tool — A case of analysing a coal plant evaporator,"
VGB Powertech Vol. 92 page 62 to 68 (2012).

[2] Jarno Kolehmainen, "Modelling of hydrogen stratification and gas mixing in containment using the APROS code," Master’s
thesis, Lappeenranta University of Technology, 2014
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(2) AEBEK PRA D= DRKIGEFEFTER
Flood propagation analysis for internal flood PRA by using Apros code
(2) Results of flood propagation analysis for internal flood PRA
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[1] Jari Lappalainen et. al., "Dynamic process simulation as an engineering tool — A case of analysing a coal plant evaporator,"
VGB Powertech Vol. 92 page 62 to 68 (2012).
[2] BRILES M, THRAKF & %81 L72 NER K L1 1 PRA £ 7 VO] |, 2C11, HARFF /%4 2017 KO KRS, 2017 429 A

* Yoshikane Hamaguchi !, Tomomichi Itoh ! and Tamio Koriyama'
! Regulatory Standard and Research Department, Secretariat of Nuclear Regulation Authority(S/NRA/R)

2018%F BARFNZER -3B11 -



3B12

2018 Annual Meeting

The characteristics of concrete after high temperature exposures
simulating severe accident
*Nhut Vu Luu?, Dung Do-Thi-Mai?, Kenta Murakami!, Masahide Suzuki?,
Tomonori Yamada?, Takuya Shibata?
!Nagaoka Univ. of Tech., 2Japan Atomic Energy Agency

This study aims to investigate the thermal degradation in concrete specimens by using microstructural and
chemical analysis techniques, and apply ultrasonic method to detect the thermal damage. Ultrasonic test successfully
detected the damage level in concrete samples and an empirical relationship between ultrasonic velocity and mechanical
properties was obtained.

Keywords: severe accident, thermal degradation, ultrasonic pulse velocity

1. Introduction

The integrity of concrete structures in nuclear power plants has risen as a major issue in recent years. This is
due to the needs to assess the safety of structures after the accident at the Fukushima Daiichi Nuclear Power Station for
decommissioning process. In order to be able to assess the current state of concrete structures, understanding
degradation mechanism and developing appropriate test methods for on-site application are required. For that reason,
this study primarily focuses on the effect of high temperatures aimed to enhance the knowledge of degradation
mechanism due to thermal exposure.

2. Material and Experiments

The cylindrical concrete samples with size of ¢ 100 x 200 mm were prepared. The samples were heated to
various temperatures (105, 200, 400, 600, 700 and 800°C) to simulate the severe accident condition. Subsequently, the
samples were tested for determining damage level using ultrasonic pulse velocity method and for measuring the residual
compressive strength and the Young’s modulus. Microstructure of these samples was also observed by various methods.

3. Results

The change of Young’s modulus and velocity with temperature showed a very similar trend, as shown in the
figure 1. At 105°C, the decrease of mechanical properties could be associated with the water loss in the cement paste.
Between 105°C and 400°C, although no chemical decomposition occurs, the continuous decrease can be related to the
dehydration of hydrated products in the cement paste, leading to form the microcracks. After 400°C, the decomposition
of Ca(OH); and C-S-H started between 400-500°C and beyond 600°C, respectively, which must be the main reasons for
the loss of Young’s modulus, and that leads to reduce the wave velocity.

The linear regression equation for describing the relationship between Young’s modulus, E and velocity, '»

is given as: '» =90.4* E + 1629.4, with Rz = 0.97

Due to decomposition
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Fig.1 The relative decrease in Young’s modulus and ultrasonic wave velocity with increasing temperature
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Evaluation of the effect of irradiation on the fracture boundary of fuel cladding under LOCA conditions
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[1] Nagase F. and Fuketa T. JNST, 2005; 42: 209-218. [2] Nagase F. et al. INST, 2009; 46: 763-769. [3] ANL-6548.
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Oral presentation | V. Fusion Energy Engineering | 501-2 Fusion Reactor Material Science (Reactor and Blanket
Materials, Irradiation Behavior)

[3C01-04] Blanket and Molten Salt Materials
Chair: Eiji Hoashi (Osaka Univ.)
Wed. Mar 28, 2018 9:30 AM - 10:35 AM Room C (R1-211 -R1 Building)

[3C01] Long-Term Evaluation test of Lithium-6 Enrichment Technology using
Lithium lonic Superconductor
*Tsuyoshi Hoshino" (1. QST)
9:30 AM - 9:45 AM

[3C02] Numerical analysis for the condition of Lithium isotope separation using
lonic conductor
*Keita Kobayashi', Tsuyoshi Hoshino' (1. National Institutes for Quantum and Radiological
Science and Technology)
9:45 AM - 10:00 AM

[3CO3] Lithium vaporization behavior of LigZrO, under typical use conditions for
tritium breeders of thermonuclear fusion reactors
*Kiyoto Shin-mura’, Shunsuke Honda', Tsuyoshi Hoshino?, Kazuya Sasaki' (1. Hirosaki Univ., 2.
QST)
10:00 AM - 10:15 AM

[3C04] Change in Thermal Conductivity of Molten Salt by Mixing Fine Particles
*Yoshitaka Ueki', Naoyuki Fujita', Masahiko Shibahara® (1. Osaka University)
10:15 AM - 10:30 AM
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Long-Term Evaluation test of Lithium-6 Enrichment Technology using Lithium Ionic Superconductor
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Numerical analysis for the condition of Lithium isotope separation using ionic conductor
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Lithium vaporization behavior of LisZrOs under typical use conditions for tritium breeders of
thermonuclear fusion reactors
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[1] T. Hoshino, et al., Fusion Engineering and Design, 82 (15-24), 2269-2273 (2007).
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L

[2] K. Shin-mura, et al., Fusion Engineering and Design, 109-111, 1739-1743 (2016).
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*Kiyoto Shin-mura?, Shunsuke Honda?, Tsuyoshi Hoshino? and Kazuya Sasaki' Time /h

. o Fig. 2. ICP4MA 1= & 5 & EERIDLI/Zrkt (mol)
1 Hirosaki Univ., 2QST.
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Change in Thermal Conductivity of Molten Salt by Mixing Fine Particles
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[17Y. Ueki, et al., “Thermal Conductivity of Molten Salt-Based Nanofluid”, AIP Advances, 7(5) 055117 (2017).
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Oral presentation | V. Fusion Energy Engineering | 501-2 Fusion Reactor Material Science (Reactor and Blanket
Materials, Irradiation Behavior)

[3C05-09] Thermo-mechanical Properties of Tungsten Alloys and SiC
Chair: Takuya Nagasaka (NIFS)
Wed. Mar 28, 2018 10:35 AM - 11:55 AM Room C (R1-211 -R1 Building)

[3CO5] Thermo-mechanical Properties of Tungsten Alloys for Fusion Reactor
Applications
*Shuhei Nogami', Shotaro Watanabe', Takaya Hattori’, Jens Reiser?, Michael Rieth?, Kohei
Tsuchida', Takeshi Miyazawa', Akira Hasegawa' (1. Tohoku Univ., 2. KIT)
10:35 AM - 10:50 AM

[3C06] Thermo-mechanical Properties of Tungsten Alloys for Fusion Reactor
Applications
Takaya Hattori', Shuhei Nogami', Shotaro Watanabe', Jens Reiser?, Michael Rieth?, Kohei
Tsuchida', Takeshi Miyazawa', *Akira Hasegawa' (1. Tohoku Univ., 2. KIT)
10:50 AM - 11:05 AM

[3C0O7] Thermo-mechanical Properties of Tungsten Alloys for Fusion Reactor
Applications
*Shotaro Watanabe', Shuhei Nogami’, Takaya Hattori', Jens Reiser?, Michael Rieth?, Kohei
Tsuchida', Takeshi Miyazawa', Akira Hasegawa' (1. Tohoku Univ., 2. KIT)
11:05 AM - 11:20 AM

[3C0O8] Recrystallization behavior of hot-rolled tungsten plates by high-
temperature thermal history
*Takeshi Miyazawa', Kohei Tsuchida®, Shuhei Nogami’, Akira Hasegawa®' (1. Tohoku
University)
11:20 AM - 11:35 AM

[3C09] Evaluation of Interlaminar Strength of NITE-SiC/SiC Composites with
Laminated Fiber Reinforced Structure
*Joon-Soo Park’, Jong-Il Kim?, Naofumi Nakazato', Hirotatsu Kisimoto', Takashi Nozawa® (1.
OASIS, Muroran Institute of Technology, 2. Graduate School of Engineering, Muroran Institute
of Technology, 3. National Institutes for Quantum and Radiological Science and Technology
(QsT))
11:35 AM - 11:50 AM
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Thermo-mechanical Properties of Tungsten Alloys for Fusion Reactor Applications
(1) Thermo-mechanical Properties of Pure Tungsten and Overview of Alloy Development
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*Shuhei Nogami?, Shotaro Watanabe', Takaya Hattorit, Jens Reiser?, Michael Rieth?, Kohei Tsuchida, Takeshi Miyazawa! and Akira Hasegawa’

Tohoku Univ., 2Karlsruhe Institute of Technology

2018%F AARRFH%¥S - 3C05 -



3C06

2018FHFDER

BREFRAE2 VTR T EE0OREWREYE
(2) BVTRTUORBEBEECRETHAVIVLF—TORE
Thermo-mechanical Properties of Tungsten Alloys for Fusion Reactor Applications
(2) Effect of Potassium Doping on Thermo-mechanical Properties of Tungsten
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* Takaya Hattori®, Shuhei Nogami?, Shotaro Watanabe?, Jens Reiser?, Michael Rieth?, Kohei Tsuchidal, Takeshi Miyazawa' and Akira Hasegawal
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Thermo-mechanical Properties of Tungsten Alloys for Fusion Reactor Applications
(3) Effect of Rhenium Addition on Thermo-mechanical Properties of Tungsten
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Recrystallization behavior of hot-rolled tungsten plates by high-temperature thermal history
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BHDOEENREERIZ D b7z, BRI HR T L AR ' 1 10 100 1000 10000
Teo BB CIEFIREREORAMIC OV T HHIT L. WK HEC e Tt tmcch
M OB RS2 5T 5, 1. i W O R S D BLERIRE R A7

BEXE
[1] K. Farrell, et al., Journal of the Less Common Metals 13.2 (1967) 141-155.
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Evaluation of Interlaminar Strength of NITE-SiC/SiC composites
with Laminated Fiber Reinforced Structure
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Study on recrystallization behavior of the cold rolled 12Cr ODS steel
*Jingjie Shen?, Zishou Zhao!, Zhengang Duan?, John McGrady?, Huilong Yang?, Sho Kano?, Hiroaki Abe!
!Nuclear Professional School, Univ. Tokyo, 2Institute for Materials Research, Tohoku Univ.

Abstract

The recrystallization behavior of cold rolled 12Cr ODS steel with 60%-90% thickness reductions under 800-1100°C
annealing was investigated by SEM, EBSD, TEM and hardness testing. Results show that recrystallization and fewer
voids were achieved at lower than 1100°C. Partial recrystallization occurred at 800°C and 900°C, whereas, abnormal
grain growth was observed at higher temperatures.

Keywords: Oxide dispersion strengthened steels, cold rolling, recrystallization, abnormal grain growth

1. Introduction

Oxide dispersion strengthened (ODS) steels have been developed as one of prospective candidate materials
for fast reactor cladding as well as fusion reactor blanket applications. Mechanical alloying and then consolidation by
hot isostatic pressing and/or hot extrusion are frequently implemented in the fabrication of ODS steels. These features
introduce strong anisotropy in mechanical properties as well as high hardness, low ductility. The recrystallization
process has been regarded as an approach to overcome this hurdle for ODS ferritic steels. However, the
recrystallization temperature is so extremely high that porosity would be developed in the previous study [1], which
has a detrimental effect on mechanical properties, such as loss of strength and ductility, and acceleration of creep
fracture process. Aiming to obtain recrystallization and avoid porosity formation, cold rolling and its influence on the

microstructural evolution during lower temperature annealing will be investigated.

2. Experimental procedure

The 12Cr ODS steel with a nominal composition Fe-12Cr-2W-0.3Ti-0.25Y,05 (in wt. %) was fabricated
by KOBELCO. The specimens with a thickness of 3 mm were cut through original transverse direction (TD) from the
as-received plate, and then cold rolling was conducted on the original normal direction (ND)-TD plane several cycles
with thickness reductions of 60%, 75% and 90% by a laboratory rolling mill. Afterwards, the cold-rolled plates were
cut into small pieces for the subsequent heat treatment, which was isothermal annealing in the range 800-1100°C for
3 h in the vacuum furnace. Microstructure and crystallographic texture of specimens were characterized by
field-emission scanning electron microscope (SEM) equipped with an electron backscatter diffraction (EBSD) device.

The specimens were also examined by transmission electron microscope (TEM).

3. Results
Cold rolling induced y-fiber ({111}//ND) texture promoted recrystallization, which was achieved with
fewer voids at lower than 1100°C. Partial recrystallization and abnormal grain growth were dependent on the

annealing temperature and thickness reduction, which will be discussed in detail.

References
[1] Jingjie Shen, et al. Effects of pre-deformation on microstructural evolution of 12Cr ODS steel under 1473-1673 K annealing,

Nuclear Materials and Energy. (under review)
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Thermal Conductivity of W/SiC Joints for Divertor in Fusion Reactor
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Development of ODS-Cu alloys by REDOX-controlled MA method
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Development of low-activation vanadium alloy for recycling within 10 years after use in fusion reactors
(2) Evaluation of impurity levels and mechanical properties of candidate alloys
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Mo 24 2.3 25

mass%Cr-1 mass%Ti) DL PR 4 r~7, AFHHEARHY)
® Co & Mo Z, NH2 &bk L CTEZH 50% M OF 90%FR 24
L2 BT U, —J5, AL L7223, ZHUE V.0s DT L
2 v METICHWZ Al DR L2 b O T, #mik OB 2 hE 1
E— AR+ 5 2 E TIRETTE D AR TH D, Nb b

BN L7y, B4bETOR V OB TIX 0.9 mass ppm & < OFEFEITE< . H44 & H81 D ki Tidk, Cr
BELLEHIZND BENER LTSI EnE, GD-MS SHICBIT S Ar /o — B TliEA 4
(SCr-PAN AR L, BN OB EE — 7 & BT EINSETW D RN H D, 41%I1ILNH2 L [FEL Ar
JENDMEL WA 7 2 DD /NS0 ICP-MS ROJE 1 TO ST o HiE S RA D, 5EH TIL,
DN T A% FEAE SR B, AR L2 AT Ti R O RISV T H s 5,

Cr, Ti: mass%, & Offi: mass ppm,

C: BREEFRINRIBOE 3615, N, O g~V
U DR IEBMAE L, Cr, Ti: ICP-OES,

Nb: *ICP-MS, **GD-MS, = Dfth: GD-MS

*Takuya Nagasaka® 2, Teruya Tanaka® 2, Takuya Goto' 2, Takeo Muroga®: 2, Akio Sagaral ?, Kazuhiro Nomura®, Seiji Sakurai?,
Hideo Yoshinaga®, Takamasa Sugawara?, Kunio Yubuta®*, Yoshitaka Matsukawa®*, Ryuta Kasada*, Kiyohiro Yabuuchi®,

Akihiko Kimura®

!National Institute for Fusion Science, 2SSOKENDAI (The Graduate University for Advanced Studies) 3Ako Lab., Taiyo Koko Co.,
LTD., “Institute for Materials Research, Tohoku Univ., ®Institute of Advanced Energy, Kyoto Univ,
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MOX BE EREFEOBERHBTEET L
(1) BFEH. BEEE, #MlkE, LRORER
Science-based Integrated Models for MOX Properties
(1)Relation among lattice constant, coefficient of thermal expansion,
mechanical properties and heat capacity
RGN MR, R EACY, ARE] CREERY, AR 48— AR Y
NS LY S R

MOX D i & BufS USRI 2 514 L 72, MOX OIS TIRENC K - TN TE 5720, 731
ETNVEHNT, \ZHUG L7oAs B OB R & | B 72 IS UG U 7o Bl R o0 BAAR 2 34l L 72,
I, ERELEAL LLAOBIZREEAZEH L, BIAV/T A =2 IZBWTEMMEORBGRAEE I,
F—TJ—F : MOX, 1 EL, B, HEWEEE, HEL
1. #¥8

JRF- TR CIE R MOX BB DR & 72 BLBERFIEIC DWW TR IRV T A =X TG L CT& 72, i
D O FETERHE I IR IICE T MET 2 2 & T, ZRENOREDF AIZBE U, BRBHER X L Ty —
AVAZHERT 5 ENTE D, KUY —XFEELTIE, MOX OIEBEFHEDOBERIIK ST T LT ONT,
Bzl L7y —2 L abETlET 5, ) —XRKRO—FH TIL, HizlcBfE L7 MOX OEF# & |
e T-ER, BMARSR, Tl OB DR L OBV O AR & T 5,

2. MOX D& EHAIE
FIIEIZ L > THRBEIZBIT S MOX XLy b oF#EZRE L7z, BEHO (UgPuoz)0ay D ZER

(0.0543~0.1439) } X O/M (1.963~2.000) % /3T A—H & Li=7 —ZIZMA T, Hil=lZ Pud = (0~1)
BRTA=RL LT =2 E2BRT52L T, ZNHTRTCONRT A= Gz EH LT,

3. MFEH. BFRE, BT, LROMARK

HHDOT =2 D, YU TR AT Y o, WIS, (R E OB 23T 2 Z &N TE 2,
TNRAETNVERHNWDZ LT, BHEKTFERNOT SAREEZ, TN IRE O EREEZ N5 2
ENTED, o, Bl BTFER, EFELBROBIZEERNG 7 271 B AR L OB O BRI
AT 22N TE D, THOEMREORBRAK 1 IZRT, £, 7 a4 B AREBSIREIZ X
T—EELINETDHZ LT, YoV ROBERMEMEP BN SN D, (UggPug2)0 123 W TR L 725 %, o
ZHRITEIRTIRT L, K2 1ZR358 0 STk & RO 2345 H iz,

250
- ﬁ\a,zp v \ \%?Eﬁa MR o ERE T I -
A N\ G AN — 22150 - _\
|7 Ul_"_"’t’ ~®&y 2 S 100 - —— Padel et al. [1]
T mE T —
$97$E l T“T‘r @ T l _E 50 —— This work
RFPIYH v
BITEE G ‘ EMLLE C) 0 - ' '
0 500 1000 1500 2000

HHEMERK ) Temperature (K)

1 A IEHERFE O BILR 2 (UggPug2)0, DY > 7 S DR FER A7
BEXM
[1] Padel et al., “Elastic constants of carbides, nitrides and oxides of uranium and plutonium”, J. Nucl. Mater. 33
(1969) 40-51.

“Shun Hirooka®, Masato Kato®, Masatoshi Akashi', Kyoichi Morimoto® and Taku Matsumoto' ~ Japan Atomic Energy Agency
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MOX JREL ZBERHE DRI ST T v
(2) BREBERT V¥ x v, BRFILBARE, ARXUEDBLE

Science-based Integrated Models for MOX Properties

(2) Relation among oxygen potential, oxygen diffusion coefficient and vapor pressure
P OREY, RAAR mLY, R BRY, ONEE EAC
b H A ORISR B FE R

MOX BAEFDIESE R T > 2 v BRFATEHERE S OZR RTINS DUV T ST B OV s TS L 72
FERT — & Z R L WAV, LA O O/M BRIZ kG FTRE 2R BIFR R 2 8 H 35 = LIk LT,

F—U—F:MOX, BMFERT v, BRILHARE ARE

1. =

JF T TR C LI EE H MOX JRBF DRk & 72 FERERFMEIZ DV TR AV T A =X TS L T& 72, Th
B O SRERFIE IR ET LT 2 2 & T, ZRENOREN I AIZBIE L, SRR IZ ) L Ty —
LVAZEHTHIENTED, KU U —XRERTIE, MOX OREBEFFMEOBIERIEET IOV T,
HCHBE LT —2 L AbETHET S, YU —X%ERO FBATIE, BERT v, BEILER

B OFRREDBRZHRET D,

2. BRAT v v, BFILEAE, RIEDOBMK

MOX #REIDERFZ R T > v v ViL, JRF )
A C I E CICEG LT — & & 1Tt
TeDT — Z IO TRILFIZ D\ TR
Bra Fehe L, & KRMaBIGIZ 3T D K Ia A Al
FUX —Z G T D 2 & Tl A IR SRk
SO R P RE 72 BAFR A A B H L7z,

FE AL FILRAREU T, ST IR CHUS L
T2 ERT — X B RXROBH = XL
—ZFliT 5 2 & TERR A CIEHUR I OIR
JE K OSERRAT 69 2 BIfRA A8 L, Ao
R T v VOB EMAEDED
Z L TLUMRIAV O/M Bb IR R OSKELARLS s
T HERR ARG, AXAE VRO 7-#EFRE
B CILBER B O b PR B A X 11
ARTAN OIM by REE M O 2 25 L LT
FRRILBURE A RBLTETWVD Z &N N D,

=
[

Oxygen diffusion coefficient (cm?/s)

<

<

[

.

=
n

9

107
1.975

| — (UosPuo2)Onty, 1773K

| - “(Uo7Puos)Oaty, 1773K

T T T T T
——— (UosPuo2)Oats, 1873K

= = = -(UorPuos)Oxts, 1873K

Chemical-diffusion

Self-diffusion

1.990 1995  2.000

O/M ratio

1.980 1.985 2.005

X 1 MOX #AEHZ 31T b e b P E RS O\ R B O L
HARE D OIM Lh, 1. K OSMERRR 7

ARREZ, BATHROT — 2 LA TR ONTBHRERT v v L OB A O TR Z 170,

RV EE BRI SR 2 BIER a2 sk D 72,

*Masashi Watanabel, Taku Matsumoto?, Shun Hirooka!and Masato Kato!

LJapan Atomic Energy Agency
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MOX BE EREFEOBERHBTEET L
() LBRURGER
Science-based Integrated Models for MOX Properties
(3)Heat capacity and thermal conductivity
FIEEIEN L. BRAIR— L AR Y BTHEZ !
Y AR IS B e A

MOX BREFDE I, KT EE. BUSBER R OMRERT o ¥ /L a2 VT, B L BRER L F 4 5
FTHEEH LT, RET L, Bix etET — 2 M OBEMEEZ LR T Z Lk > T, BE, Pugf
RBEROMEAERT A—Z L LT MOX OIS Z2 3T 5 2 L 2 Alhe L L7,

F—J—F : MOX, &, BVziE=R
1. #E

INET, EEFH MOX BRENDRE & 72 JEEERPE I O W TRV T A — X TG L TE 7=, BREFOE
HIREHHIC B W THERFETH HBMRERIT, L—F 7T v ¥ 2Bl L o THE SN BVEBER[L] & %

FEROCHC L > THDL ZENTE D, AME T, BELILBIIONT, ¥ U —ZXEEZQ)KLVQ)THE
L72BAERAZ IO CTHAHE L, 45 b2 B8R 2 flV TR IAE 2 R Az 8 Lz,

2. LB
MOX JREFD BT, EREELEYC,) & BURE(CHICIAZ T, f BEFOHELSTHD Y 3 v FF—IE(Con) &

I (Cexe) & B 2 D LEN DD, (CtCa)id, Tl K PBIIRFNOHEHTE, v —ARELQ) THRET
%o Conld, H—JRHEEEIC LY PUO, KT UO, DIEZFHII L, & BIZERT —F 2T T A =2 Ol
a7 o700 Cae & LTE, 7 LU T VRMAAERRIA(CH) & BEXUREIH(C) E B 2. TNENDKRIMEAERNT
ZretTy brlilonT, YU —XERQR)THET D RMAERT VXLV, ZO/REK, SiRiE
I F T OIRFEPH IS THEADO MUK FE 2 FFIE 4 2 & 2 AfRE L L7z,

3. BMzEEROFHE

ZHE TIOWE L BEECRL] L . BUARR O
(G2 O Lk 00 B A U C B(R R 4 P ST o _
\ Experiments o 0O/M=2.00
LR E R 110 RT, RFOBRTR LI 3H5RR ool o S-S
I3, Slack OIEAVTELRERER(L)E (1) = i CARIBEL S oe
\ -=-= 0O/M=1.935
2L Can Cr. CeDPIRAEZETHZLICL-T 0.06] \ T oL
370, BHEAERIL, FEBRFEEEZ OM L O Pu 3

TA=HELTEISHHTE,

C, +Ci+Cy,+C +C.) (1)
(C, +Cy)

Thermal conductivity (W/cmK)

l:l&(

4, 35 & &) 00 0 560 ldOO 1&';00 2060 2560 3000
— S . . Temperature (K)
ARET VL, MOX DA FLHfET — & [#] 0 B % 50
WL B, BAORFIEIC U TR, R, BElcx L B TMOXORURRIR (20.4%Pu, 3%TD)
THERSFMAETHD Z L 2R LT,
BEXE
[1] Morimoto et al. , J. Nucl. Mater. 443 (2013) 286-290, [2] Kato et al., J. Nucl. Mater. 469(2016)223-227

"Masato Kato?, Kyoichi Morimoto!, Hiroki Nakamura! and Masahiko Machida?, 1Japan Atomic Energy Agency
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ERFREE D ORSES)
(1) R — FOERIZ &S Cs ZEhET
Irradiation Behavior of Fast Reactor Fuel Pins
(1) Evaluation of Cesium Behavior by Coupling Computer Codes
R, BRI R, R A, RA B2, AR AT, OHEE Bk
VRARIES e SRR, BRIt NEST

RBIE V2B T o — R & Cs 2B = — RA R L, S08F TG L7 MOX BB E U N Cs D)y

RSB Cs-U-0 L AT L D FCMI 258 & 314 L 7=,

F—IJ—F: &, MOX BREIE Y, BV UL, BT ATTR— b, BRERAZ Y 7 BB A R

WA EAER, FHE 22— Rk

1. &8

EEE TR L7e MOX RELE Tk, BRBEDSHED & B AR (FP) @ Cs DMRBIE L NEBE) L |

PRERCMLD FP LB 2 BT D, REHE OIS EENC KT T Cs OB AT 2720, T Ok

BHE L DEN - B BB 2 AT 3 DR = — R & Cs BB OMRATICRHE L7235 2 — R A&k U CREdT L7,

2. 5T

2-1. BHE 22— N OERAFAT DS

WREE » DIRERE R 2T % 22— K TCEDAR] MEREBINO Cs %8 & 31595 =— N TMINERVA |

RIZ LU F O 1ETHER L, Cs 28 & BREHE DL - BB 2 BV BT TREfT C&E 5 L9 1c LT,

(1) MINERVA (¥, CEDAR OREIWNIERE /DA R 2 FRIC, BEIE > o Cs B & REHE Cs & Te FP & 01k
FRISEFHAET D,

(2) CEDAR |%,MINERVA 23515 L 72 Cs-Mo-O {b&5# & Cs-U-0O{b&#) (Cs 7 7 % — b) &, Z 1 E 4 CEDAR
REHRE LIREI A=) VT OFETEET D, Cs U T F— MTE DB AT Y o 713k - 0 78 2 B
FHEAERFECMNOHRETHLEET 5,

2-2. FHER R ORREE

{54 Phenix C B — 7 BABER 108GWd/t £ CEF S L2 IEMOX XL v M ORRELE o BG4 |

R U723 2 — R CHEAT L. Cs 7 mBEI° Cs 7 7 % — NI K 5 FCMI Z3Ff L 7=,

(1)Cs B8 : REHLER (PIE) TIE. MOX Bk 5 ok PIESSE
LET Ty b (UO) @O ETFEREIC CsMmEY 4 | o FEO—FRIER| |
— 7 BHEREN TV S, a— R ChH, Cs 19815 °F .
B LB RT AR e ot (M 1), B 4 -
(2) FCMI : PIE Ti3 Cs B 500 FCMILIC L 2 0 B 5| ;
SMERIINIERRD BN, =— R CiE, s o7 © ._
F— M X BBREE A ) o 7T FCMI 235842 L7278, Blanket | MOX []
I L D HEEA B~ DR BN Th T a0 0 03 01 06 05 1 12
3. fEEm BREHE S B £ (X /L)
PREHE L DRSS ZEENC R LT Cs DA EE T BI1. Cs3RFE#7T M54 ) L3

EDLDICEE T — Pk L, SBRBERIREL o OB ifAT 2 Fefi L 7=, AT & PIE REEROHLEA
O, FHEa— FIIBEIE D Cs ZFENCOW T YR THIFMEA TE 2 B2 b,

2EXH

[1] T. Uwaba et al., Nuclear Engineering and Design 280 (2014) 27-36.

[2] H. Furuya et al., Journal of Nuclear Materials 201 (1993) 46-53.

“Tomoyuki Uwaba!, Keisuke Yokoyama!, Yoshihisa Ikusawa!, Junichi Nemoto?, Ikuo Ishitani’> and Masahiro Ito?

1Japan Atomic Energy Agency, 2NESI
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EIRFHRE E D DR ES
(2) PEHREBELDORHFES
Irradiation Behavior of Fast Reactor Fuel Pins
(2) Irradiation Behavior of Annular Pellet Pins
Il EwL BB F2 A HE L E sh?
BRREFHARRFEEE

EBR-II THUH Zi172 MOX BABHE » ORI ERERT — & 2 LI P22 e O RS 2B 2 58 L, H22ik
BHE AT SRR E > & Rl L C FCMI X2 Cs BEhZ@hnN B2 5 Z L 2R L7-.
X—D—F: 5FF hERHEEL, BHERER XX v=_2F, BREEUARAE, £BHER €2
L (Cs) BENEE, MH-EBEEMWMAMEEER (FCMI)
1. #8

HIZEREHZ,  BRBHER R S5 2 48 B D BRSO BRBL - 8 B B O FE ELAE ] (FCMI) DFERI 72 £ D 5 T
PERE(L (ERRHE T & BIRBEE L) I L THAITH D L EX LN TEY, miEEEF & EAFEORMELE
REEE L CTHEHR SN TWD. PERE e ORSEE 2 g3 25 2 L 2B & LC, EBR-II CEH RN
T2 MOX JRELE > D IRE #3857 — # MR - JEli 21T - 7.
2. MERB LR

MOX JREFE AT ZERE e v RO EREL E v O )7 & b, B — 7 RBEFE S 40~130 GWd/t, B — 7 #}
17173 34~49 KWIm ORI S THRE X7z, 26 0 MOX RELE > o FRET % 3R (R B AR HIE
y-AX Y =27, SFHRER) O R A R EBREE b R SRR B L T RN L 7.
2-1. BEEUNERE

PREN T Z BT O, 2R O RNHEREE L L ThEL o TV, 7272 L,
TEIABERE DIREL B N T DB T A-T F vy MEREIIZR AT AR E T, & O
FITFEEREIE L DS N FFIREIE v &R L TR E S Apo Tz,
22.y-R¥ =Y

BICs @ vy MREh ST IEFREE AT N D, RZEREIE TR BREI e LB L C Cs BEIN L VIERTH D &
EBEROI, CSBENCEVIREIN 7 L-T7 T 7y MEREBIZ Cs BNERML TWD Z &n3gnd (K1), BRE
B UAMERE & DOXtIS D, B T ORATRY ML Cs 3B 5 L7z FCMI NRIA E & 2 B d.

2-3. €£EER 6
SRR & B PZEREL & P IRB OIS\ T, B S f — R
AR X AR RITRD b ad otz —F, Be-wmsx | | Rp—
¥ v TR ERDR D b, RRBEEOBEE kW Tix g" ! "
ZEREL D X v FIEA P EIREL L I L TRE < Ao Tz, R3 ‘
3. ¥ER ?2 [ |[
AWFE LV LT D Z LansyinoTe. R S
O 2Bl e TR IR E v & i L, FCMI 315 tr
Z L TR T A COSMERIN BRI S N5 ol
@ HZEBREIE LTI Cs BEINERTHY, BEN T AT 5 020 °-;ﬂ§;jm‘: x;:.s 12
Yy NERE O Cs BB - L, ROZEIIC L DR 1 MY R 0
TR NS R & W, 197Cs B 47 [ 6 BREE 53 A6 D FL e

L, ZIDORREHRITED(Cs BB, FOMI %)% 10 Rftfgic  TOMRES 469 kWm, 2.7 GWai (2—7)

rhZERE L 1 45.6 kW/m . 58.2 GWd/t (¥ —7)

g - RIS 570, R — RE Wi 217 5 .
BEXE

[1] [ fh, AARFEFI1%5 2017 FRRo K= (3J14)

*Keisuke Yokoyamat, Tomoyuki Uwaba?, Takashi Tanno! and Hiroshi Oka’
LJapan Atomic Energy Agency
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[3D06-09] Fundamental Properties of Fuels and FPs
Chair: Masashi Watanabe (JAEA)
Wed. Mar 28, 2018 10:55 AM - 12:00 PM Room D (R1-212 -R1 Building)

[3D06] Prediction of decay heat of fuel debris considering volatilization of
fission products
*Keisuke Okumura’, Eka Sapta Riyana', Wakaei Sato?, Hirobumi Maeda?, Manabu Fujita® (1.
JAEA, 2. NESI, 3. JPC)
10:55 AM -11:10 AM

[3D0O7] Microstructure development in YSZ induced by high density electronic
excitation
*Yoshiaki Yamaguchi', Tomokazu Yamamoto', Satoru Yoshioka', Kazuhiro Yasuda', Syo
Matsumura', Seiya Takaki?, Norito Ishikawa® (1. Kyushu Univ., 2. JAEA)
11:10 AM - 11:25 AM

[3D08] Behavior Characterization of Volatile Fission Products in Meltdown
Nuclear Fuels by a Method in Consideration of Surface and Interface
Effects
*Hiroto Ishii’, Yuji Ohishi’, Hiroaki Muta’, Masayoshi Uno?, Shinsuke Yamanaka', Ken Kurosaki
#21 (1, Osaka University , 2. Research Institute of Nuclear Engineering, University of Fukui, 3.
JST PRESTO)
11:25 AM - 11:40 AM

[3D09] Hydrogenation Behavior of Zircaloy and Hafnium during Corrosion
*Kazuhiro Tsuchida', Thi Mai Dung Do’, Kenta Murakami’, Masahide Suzuki’, Akihiro lwase® (1.
Nagaoka University of Technology, 2. Osaka Prefecture University)
11:40 AM - 11:55 AM
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BAREBYMOEBEREZZE L-BHT T ORIERTH
Prediction of decay heat of fuel debris considering volatilization of fission products
"BLFT FESr !, Eka Sapta Riyana', ffE #0%, miH #9307, HEH F°
'JRT-JIBERE, NESI, JPC

R HE IR D REFOF) OB ILFE L IRENT 7 U ORI & 9 2 728 FlRe 2 BRERIZ 3072 2 A
B ORI bR SO R TG . SO R O 2 Z 8 L TRl L 7=,
F—0— K @EE T IEER, BT TV, BERE, R, MR

1. B BT 7 ) ORERCE ST 2 AR < | SR O FGRIIFM OIS & & HIcE L
T2, ZNHOHITIE, FHEREOEIBIZ L VIREIT 7 ) DR SN DO RERDFP) b Z V., 2
T, B OT — % & T3 E & FP R OSSR A2 VT, BHE O FiE & & 5o RS2 L%
A L7z,

2. @ AZ AEAOHFEIILLTOFIRTITo 72, DFEBIFORA RF LK #1 FP RO EF L
BEE DA A BB LTZ 3 IRA X2 M USHEIEITV, FHUFRIROREl  [REm% [Moser Moo | Models | Wodeld]

MRA 5. DRTRT ¢ F K 7 ASOMEHEA RIS L, p o] © | = [ | =
BRI % & 0T BUHMEEE 21T 5 3WREL R OB & 1R S L, Sl T TN T T
DHEFT 7 V12 2 MR & 19 (2 R 2 & obf9 1300 % [ B T ol &l ol
), 4)E T2 FP RO B A % 1 0 4 SO fHEET L Clld S8 %, Modell EZ § gg f;g §§
% FP it L 0BhA . Modeld IZIABRI 7 i HH 3R 2 il L 730G, o, |2 o sl ol
RGO LR FIRE 525 b0 L LTRIELT. 72, Model2 KUY [

Model3 (%, FP jii#% PHEBUS-FPTS[2]& VERCORS 5[3]0 FEBRiE B4 % fud
BICHE LTI b D TH D, 5)FP it th OB & FIZFFAM R £ CORBEGHE %17 5. 6) JENDL Decay Data
File 2015[4]% A C MFIFHRIC L Y ARERA G L, FHEMEZRET 5,

3. BREER K SHEF1I~I1F3)OAEHGH i R &2 % 2 %2 FP HHERET 150 A BRI L

(R, Bl ZIE, 2 SHE(IF2)DOBIER018 4F 3 H) D ARz Date | Unit| Modell | Model2 | Modeld | Modeld

20113 | 1F1| 884 |59.8(68%)|58.8(67%) | 39.7(45%)

X, FP R ZZ[E L TH S0kW TH Y . FP RO R (=HE) | 1F2| 154 | 104(68%) | 102(66%) | 68.8(45%)

BaMw | 13| 153 | 104(68%) | 102(67%) | 68.6(45%)

MEZEEBLTYH 17~84kW OFPH E HEE SN D, FP IH 20183 | 1F1| 66.9 |42.7(64%) |38.9(58%)|14.6(22%)

(4% | 1F2| 838 |52.7(63%)|47.7(57%) | 16.5(20%)

ZHEB LR WEAS O T E R REAE ST, Y (29%). EfW | 1F3 | 81.6 |52.3(64%) | 47.7(58%) | 18.3(22%)

20313 | 1F1| 45.9 |31.5(69%)|29.2(64%) | 12.6(27%)

137m 0 134 0 137 0 90 UNTH 0 (20 #%)| 1F2| 56 |37.9(68%) | 35(63%) |13.8(25%)

Ba(26%), "Cs(9%), T Cs(8%). TSr(6%)TH Y, TV 1 Bekw | 1F3| 56 |38.9(69%) | 36.2(65%) | 16.3(29%)
OSr », Y™Ba 1% ¥'Cs OSSP TH D Z LD, OlaModell =3 T S|

A 30 AEFREED PTCs & MSric L v . BUEDREEEANIERMICIR E - TR Y . YO FEE XV EiE
IR 2720121, D 2 BOT7 7 ) HREAHET L Z L NEETH D, Cs A 4% Mt & s €
F L (Model2) DIZEITIE. Y+2°Sr (55%) & 7™ Ba(7%) DAtz PPPu(9%). *Cm(6%). **'Am(5%)D %573
REWFEMN OB 2 5% 2018 FHER), £/, Filt 20 LA ERHT 5 & FP D & 513 %1
[NEL 220 2Pu OFREEIC X0 AT D M Am R PPu OFE B RLICRKEL 25 TL 5,

SE3Ek  [1] K. Okumura, et al., JAEA-Conf 2013-002, pp.15-20 (2013), [2] P.D.W.Bottomley, et al., Nuclear Engineering and

Technology, 38(2). pp.163-184 (2006), [3] Y. Pontillon and G. Ducros, Nuclear Engineering and Design, 240, pp.1853-1866 (2010),
[4] J. Katakura and F. Minato, JAEA-Data/Code 2015-030 (2016).

*Keisuke Okumura', Eka Sapta Riyana', Wakaei Sato”, Hirobumi Maeda?, Manabu Fujita®

!JTapan Atomic Energy Agency (JAEA), °NESI, *JPC
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Microstructure development in YSZ induced by high density electronic excitation
“hE JFEA Y A kn—2, 5 BA 2 ZZH RISk 2 ReAr G2 EOR 2R S Al s G
VI R R B T2, 2 JUN R TR JER,
3 HRIE - IR FE PR FE RS I - ) B TR sE e o & —

EHEA A RN LR E N a=T (YSZ)DA A b T v 7 ik %2 B R E AR EZ V8
BUE, A4 b Ty 7 ROERCHE T REESME T 5 600, BAMEHEE SN TS 2 L 5%y
Mmolz, LNLARRL, Fl—0OwAEZ AT 5 Ce0, bbb L. N7 v 7 ¥4 Xk X ONREIE AR
IS TEGIERIZE L RN EAH LN o T,

X¥—I0—F: A A Ty, GEEETERE, SalERy, BB

1. ¥E

BN A BREE 2T 2 AR 7 X v 7 2%, BKIFRELE LTOEERH Y | A KL
HAPEEE L THIfF STV D, 2O OMEHICIIAGHEA I L > TEEEE FRERENFHLE S, H
WORKKKa(A A M T v 7YV SND, Ay b TIRINELED Va3 =T (YSZ)IE CeO, &Rl UArly
pE A A A L, REMEREEEBREMEE U CHIfF SN TV D0, BRERIEZE AL OFIER L UKW
BREEICLYD, A 42 T v 7 EECHERKERIL CeOWAL Birn Z LR TR INS, AWFIE TldmEHE
BFAFERFLIZYSZ DA A2 8T v 7 W& Z G E ML VB L, 2 OJR TS & %
WIRZI 5T LT,
2. RERAEK

9.8 mol% Y203 Z WS L 7= YSZ Hifitidh, 8 mol%Y20s ® YSZ ¥y b AER U - ek 23kt L, Zhic
H AF - SR FEBRSBRE D & o7 B NiERs % FV T 200 MeV Xel* A A4 45 L UV100 MeV Kré* 1 A4 % =il
[Z7C 3x101~1x10% cm? & TS L7z, Z Ok U KBTIt v % — O & 7 B8 (JEOL,
ARM-200F 35 X OV JEM-2100HC) % FW CTRIZE L 7=,
3. REAHER

YSZHDA AL b T v 7T 74— ARG TCay T A MPHENIEET 27 L xLar h T A b
L LTRIZE STz, 200 MeV Xe™ BRI L7 YSZ DA A2 b T 7 ¥ A XFEE 150m TH Y | CeO
DRT 7 AXR2MMIUZEERT/HIENWT ENghote, Fla, A4 bT v 7 B KRS &3 T
PR RICHAI L TN, SBREEN TR Lz, 202 2, EREERTEAA Y FT v 7 DM E
FEBEHEH L TCWD I EERLTWD, —FH, A3 T v 7 EFBROBHINLFHE L b T v 7 Rk
ZhEiX, CeO, ™ 0.62 |Z%f LT YSZ TiX 0.07 L T/h &<, FfafdmEix, YSZ(8.6x10% cm?) D)
7% Ce02(4.7x10M cm?) D 2 fEFEEE VM & 72 o 72, T OFIFIHEUE FE & TR RIT IS W T YSZ 3 LU CeO;
D[RS BRI 2 Z N2 AVEAS 4.6 nm, B KON 13.2 nm ORRIRER & G L7, ML EORERIZ, YSZ DJF
75 Ce0 LV bEFRIEBENOOEENEZ VTV AR LTWD,
SE X
[1] S. Takaki et al., Prog. Nucl. Energy, 92 (2016) 306.
[2] ARAKI  “UEEAFHRSCT UK, 2017).,

“Yoshiaki Yamaguchi, Tomokazu Yamamoto?, Kazuhiro Yasuda?, Syo Matsumura®, Seiya Takaki? and Norito Ishikawa?

'Kyushu Univ., 2Japan Atomic Energy Agency.
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RE - FREDRZEERE L BRRN f OEREZSREB Y OZEB)
(6) BRAELVLNSA FORIEMERZRREICHT Himhis

Behavior Characterization of Volatile Fission Products in Meltdown Nuclear Fuels by a Method in
Consideration of Surface and Interface Effects
(6) Wettability of Liquid Caesium Halides on Oxide Single Crystals
A KA KA R, RE B, T B L gt R fEn2s
VRBRREE, 2R R EERIR ) T2 JeRT, 30ST & & 237

A4 v MU TRENRT NV 2=T(YSZ), TiO2, MgO =N E D HiESEREIZ BT kAt > 7 LT A4 R(CsCI,
CsBr, Csl)DiEiu % FEERIIITHGE L 72,

F—T—F R, YU AANT AR, BEWERS, 3 Uty T A

1. ¥E

- T SRR 361 D EE R M R (FP) TH LT U L(Cs) & I VHR (I)@J@%ﬂb%@
B &2 ISR T 2 2 &%, Y — R Y — LRI ORE R LICERT 2, Fxr DT —TIE, HRIKFP
(LR OREHE AR R ISR AN ZBEICER LTV, vk TComEMEIzHs W T, BiR iy 7
(UO) D F i & U0, LIA Ut Fdbat A Mk da & a & 54 v MU 7 ELT /v =2 =7 (Yitria-Stabilized
Zirconia : YSZ)HFESEOEME TIE@ L7= 2 7' 7 ACSDA, WINOERFRIIH L THEflAN 0°
EHESNDIEEDmD TRARIFENMEZ RTZ L2l Lic, LavL, #IK Csl OFEAEE TOMbH T
RAFIRRID A J1 = X NI STV, ARAFFE T, RIK Csl OFFRIFEILD A T = X b AR+
L7121, FEAEE A UO,, YSZ & Bip D LT & 2 (TiOo) Hifk b (100) 2 i (L TV AUAE ) 722 B DN FR{b
~ 7 7 5(MgO) Hifif it (100) 3% i (NaCl U A# &) o A FR (2 35 1F & Csl D A FREE L 72,

Fig. 1.(a)a: TiOx(100)% i TS % Csl D4k - - —

%ﬁ%h%%w@“ W ORR T :Uﬂn%ﬁm}: i —_

FRINTREINTWD, BFDORT—//3—% Fig. 1. (2)TiO,(100)% . (b)MgO(100)% i T 25 Csl DML,

1 mm KIS LTV 5, Cslid, TiOx(100)Z 1 Tlx, UO, Zhk i, YSZ(100)# i & [RERIZ, EmlizIc sz
fifi /g 28 0° & HIE S DI LI T BRIFICIENIR DS 72, —J7C. MgO(100)Z HEIZ BT, #RIR Csl &4t
DEREZE CTOERE L 2 BRY | ZORRA N 23° L JIE Sz, Boxld, BIRERRICER S DEEFHEKX
Bia 8 BE D RN HR AR Csl DI BN B E 5 AT L EZE X TWD

BE 3
[1] K. Kurosaki et al, "High wettability of liquid caesium iodine with solid uranium dioxide", Sci. Rep. 7 (2017) 11449.
[2] H. Ishii et al, “Wettability of liquid caesium iodine and boron oxide on yttria-stabilized zirconia”, J. Nucl. Sci. Technol.

(Submitted)

*Hiroto Ishiit, Yuji Ohishi', Hiroaki Muta?, Masayoshi Uno?, Shinsuke Yamanaka® and Ken Kurosaki®-2 3
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Hydrogenation Behavior of Zircaloy and Hafnium during Corrosion
“TH KR!, Do Thi Mai Dung!, #F L X!, $5AK HFH !, S #7522
VR MHEANR R, 2 KIRIF LR

F Y — RF X —ELOIINESRE WA A EANC L > THAZAKFEZEA L, HE POKFFE % Zr
BEOKFLE B LUIAMIZT 22 E 2 BNE T 5, BARDFIETKFEALLKR, HE, Zraa L bl
JEREREE T CKREMD AR LT 0, HE X Zr B8 ~KFE L LIC WD ENRENT,

F—U—R: ANT= A, Dla= AE4, KE, MM
1. #5

Hf X Zr & [FRROTZE S i EZ FO&R Th Y . BWR OFIEBMEHZHW G T 5, EN BWR O Hf
HIEFED o — A2 T IASCC L HEE SN D O VEINAHER S NI Z E0vh . HE OIFNERBE TO K EIC
BI9 D AF501%2 < Fli ST & 72, —, HOIZRBHESIRICEH S D Ze &4 & FAR. HEH IR o2t
RAAZRE S TKFADIER T D L E 2 BN D08, BiEAKPIZET B HE KE LB O EGERREOFEIE 012 7H
REATWRWY, fo T, KFEAFESCESHMOLEICER L, HIKFEZREZ Zr 54 & B L TH L,
T 52 L2 ARMEORNET D,

2. RBRGM:

KRFFEANT HaleHL, BAREIER B Bedlia U7z mfliiE HE, KO Zry-4 2 V7o, 2 Ok DR
2o L7 Wi A B 0 LB IC R m 2 ik L. KBEE AT OEAHEZ EEE TIEMEIC L 2% TE TR
EL % —(EBSD)Z L » CTHERR L7z, /KFEDE AL, NaCl KIFEPT TOH Y — KAkFEF v —Ik L ks
WA FUEANC L - THEM Lz, KEWINIZ X A580E, = v 7 ZA#R[EIPF(XRD), EBSD. #iE%E
BAPREBE(TEM)BRZ1C &> THfF L 7=,

3. B R

XRD T DGR, 1Y — FF ¥ —PIETKIEFRMKTIC 48 I @S D &, Hf TILd KFE OV
— 7 Zry-4 Tid e KFEMHO VY — 7 BNHER I NIz, Zr OKRFLIZBET ML L, KFBIT S IS ¢ M
\CHIZRE L7812, K BICRE T2 8o Tn5D, 202 L, EREREE F Tk Hf 1T Zr A4
R FLLIZK WD ERES T, —HA TV EANEOSS ., WEICHMLZRIIHR T roTo, K
(2, KFE ARSI ZEY . EBSD HIEZ L CKED L EAMBOBRE MR L-, ZORE, Hf
Zry-4 & BRI & fadEm & U CKRBBHTH LT d Z ERme &7z, &K TiX, TEM % H
W KRE DBIERE R IOV TG T 5,

[— SEAFE

- HMLEB(6hydrde) | £ §
- HML983(chydride) | . 1

_:IZ__%:_..Z_“_é“]}i{,‘ o1)
10)

-===poo)

----fp20)
-me 112

- === ZrHLG6(6-Hydride) | H
< - - ZrHLOS(e-Hydride) |+ 1 L
-===-alr

48[h]
48fh]

2afh)
= 2afh]

12[h]

as 50 a0 as 50
2-theta [deg] 2-theta [deg]

10[um]

Fig.l 7Y —RF¥—I% XRD fEH Fig2 HY—FF¥—T% WrimBlahi R
(a)Hf (b)Zry-4
BE IR
(1] B AT S0 72 B S T PR AL B 72 2 35 1 D REBR D K BB VMEEIFUTAR D A 1 = R B4 % RBRITFZE ) (2013)
RIBRRZE 1FH2y, Ihva=gh NT=0 APOKEOEE) L KELIIERK ] BARESBFERZWE 31 5E 65 (1992)

*Kazuhiro Tsuchida', Thi Mai Dung Do!, Kenta Murakami!, Masahide Suzuki!, Akihiro Iwase?
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Development of Corrosion Resistant Coating Technology to Silicon Carbide Fuel Materials (2)
im R, A EeEk !, EIR R, T Bk
VAESCEUERT, *HN.GE==2— 2 U7 - U—

BWR-NWC #ftEREE CD SiC Ot RtE4 m) L3 2 Mt Rgmiifr omsr 2 B9z, SiC EM#EIC LT 38
BOEBEBEIIRD & LIz, EEEAE LR A 2 ER L CEIRK T COmEM 2 5 L 7=,

F—T7— 8RB, BRABEESR, RN, #E, #EE

1. ¥E

B KRR 147 38 E N K (BWR-NWOBHEBR B CORALEEE (SiC) oM &ihm & Bric, SiC #4
EZ T2 M A B BN 2 et U7z, SRRt Ar B & L CH 78 SiC 2 BREHRE S R OV F v » RLIR v
7 AT HBEOBE O — DM @ KE R Td 50, SiC BT L CTHEIZAE & 2 sl < BV & JER
Tukv AL LB ERR LR, BEER L O@EBAKEROBAND Ti 2 EM0 T OHENALETH
53— WE L SiC 28415, TOWBIIEAIC L 2B AL Z T CEAET L2 LN TPRIN,
ZOBEBROME L LI, BAHOmMAERERER L OBA%ICH T 2MEEEORMNALETH D,
2. BEtAE
2-1. HEHEBELES

SiC ZEMFITxE L Cld, WBiZAE & 2 S < ML 2 AR T mE X & Ue T &2 B & 32882 0 L .
—J ., BEAEICR L TX, BET 7 AEEEZHWT T & B &3 @5 i L7z,

BEOMESiE L7 7774 be—ZERWize —ZIEm 7 AHFEC L0 84 LT, #0780 BGE RS
T, SiCEMICHAE L L7 (¢ 10X 100 (mm)) &AL (¢ 10X 100(mm)) Z#HES L, XBREHTEICLY
BB ORERR % R UAE % 3l L 72,

2-2. BRKERRR

B (20X 10X 1.2 (mm)) 2 K& 2851 7oA 3B 1ok LT, BB SRS SiC B 7= OfEE 4 fi L 7=

. BEOEBCK T DM A i LTz, IRIFIRETRE 8 ppm O 561 K & fli /K ERE: CR&RBR A 5 L, ML

CRERR DL & BB Ot e A 774 L 72, 15

3. R i m| cr/Tiiﬁﬁiﬁﬁﬁ%&E
B D € — 5 2.2 o N TIRREIRE S 1400C . E |, O TREERE

CHEL, T A TIC £ IS BIMILAMIC L L, A7l b B

bEAHN O 530U FOME CHBEROZL § _

R S s o T, ARG O EEE o Re B - £

IR, SRIRBIAAIRIC T RSN L7 i, TRZEAVI : o o

SARBH T END, WROBRIENENC LRSS, 0@

[11Y. Katoh, et al., ORNL/TM-2014/210, (2014). 1 WeTEaER ; @%;EKE BB (T

RIE1EIED, AARFT /%2 2017 EHEDEESTRE, 2115, (2017).
BIEHEIED, BARRET /1582 2017 R D K& PRILE, 2108, (2017).
[A1AREIED, HAFT )52 2016 SEREDES THRILE, 2G10, (2016).
“Ryo Ishibashi'!, Kazushige Ishida!, Katsumasa Miyazaki' and Takao Kondo?
"Hitachi, Ltd., 2Hitachi-GE Nuclear Energy, Ltd..
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The development of self-healing coating on zirconium alloy for light water reactors
*Zhengang Duan', Huilong Yang?, Sho Kano?, Jingjie Shen?, Zishou Zhao?, John McGrady?, Hiroaki Abe?
1 Tohoku University, 2 The University of Tokyo

Abstract: For the extension in burnup and enhancement in safety margin within a short term, a new conception of a self-
healing coating has been proposed. The combination reactions between MoO3; and the transition metal ions coming from
the corrosion product of the structural materials to form the insoluble molybdate compounds were applied as the self-
healing reactions. The chemical stability of the candidate materials in autoclave and furnace were assessed. The rate of
the self-healing reactions will be calculated by the investigation of the effects of temperature and exposure time on the

formation of molybdate compounds in the autoclave.

Keywords: self-healing, zirconium alloy, fuel cladding, molybdate compound

1. Introduction

During the development of advanced fuel claddings for light water reactors (LWRs), the waterside corrosion
of the fuel claddings is generally recognized as one of the main limitations to burnup extension of nuclear fuels, reducing
operator refueling downtime. Moreover, accelerated hydrogen uptake in the claddings was observed at high burnups,
which is also one of the most important issues limiting high burnup fuel performance from the viewpoint of cladding
integrity. The coating technology has been widely applied in cladding to increase water corrosion and wear resistance due
to its outstanding profits. The major benefit is the economics as the resistances can be improved using a coating on existing
Zr-based claddings without the necessity to modify the base materials, contributing to the possibility for commercial
application in the very near term. In addition, the self~healing coating, which can repair the damages automatically, or by
an external trigger, is much more attractive.
2. Self-healing concept

If the corrosion products of the structural materials, main consisting of the transition metal ions or compounds,
could react with MoOjs to form the insoluble molybdate compounds, these reaction products will deposit and fill the crack
in the coating. Based on this idea, a self-healing concept was proposed for the coating on the fuel cladding. The coating
was design to consist of two layers: MoOs layer and protective layer. The protective layer is to protect the MoO3 from
being dissolved while MoOs layer is to react with transition metal ions or compounds if a crack occurs. Therefore, the
preliminary research is being conducted to assess the stability of the candidate materials and confirm the combination
reactions.
3. Results and conclusion

As the candidate materials for the protective layer, the chemical stability and the compatibility with MoOs3 of
Fe,03, Cr,03, AlLO3, ZrO,, Si0», and TiO, were assessed by the autoclave and furnace experiments. The investigation on
the rate of combination reaction between MoO3 and Fe>Os, FeOOH, ZrO,, Zr(OH)4, NiO and Ni(OH),, respectively, is
being conducted by changing the exposure time and temperature of the autoclave experiments. Preliminary results show
MoO:s; could react with Fe;O3, FeOOH, ZrO,, Zr(OH)s, NiO and Ni(OH); to form the corresponding molybdates, which
indicate that this self-healing mechanism is promising to be applied for the coating on the fuel cladding.
Acknowledgement: A8 1% [SCERRN 78 S8R0 & fE 4 U721 BRI - AMBERMEEFRZE) [ L 0 Sz DLy
TR TH CEEMERERIE S & VL a=y M54 ORR] ICK2BMEZIT THET,
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Correlation between Fe distribution and irradiation defects in irradiated zirconium alloys
TEREL AL, EH Rt
L T

7 haTu—7 (APT) MEDZEMSREREEZ M LSEL 2L T, BV La=y A5EORIZE T 53
HMiZe Fe Mz BT Lz, £ ORER, ERBEE Tl Fe NRF RO EICEE Y, UV 7RO Fe 7 F
AR =" % Z & ibinoT,

F—0—F: Vna=visie, BREWIEE, i, BEXN 727 0—7 777 40—

1. #8
Vv a=y ARG OMEMIZIX, W LIZASTHED Fe, Cr NI OSMRNEET L EEZbND,
NOAEBILRITVN =y MZEEET, MR AT D08, BEHZ X 0T 0 & R~
T2, YPNEH L a =y A 548% APT JIE L, R CORRICEOSAM[L]EH L ORI Fe &M &
23 Fe A XT8R2 e Lz, LU, APT JIEDZE/MIpfiFaEN -+ Tlix7Ze <. Efl7e Fe oAl
REERTH o7z, AE, WESRMEZFHRF L. @WZER e OB LTz,

2. B EREBHE

B Va=g A841F, Fe BEEMAKLIE-WEASE (Fe &
0.43 at%) LIHEHO Va2 (0.29 at%) THD, =
51X BWR T 15 x 10% /m? (E > 1 MeV) E THH S 7z,

APT JIZEIZ1X LEAP4000X-HR % vy, EHEEE %2 20K, L

— =T R NF—%~30 p] & LTz, KDL —P—xx1

N

FamH

2200 m —

F— (2n)) &L TRIFIEL . ERARREFORE RS %\ﬁﬂ
P95 2 & T Fe iz LV EEIZEST 2, |
3. ¥R
Fe MR LEKBELEDORAIZENT, Vo 7RkD Fe K1 Bi#ETOFe, NinH (HEES)
7T AZ—INRITEmDERIZH > Tlgsne (K1), Y X
Y5 R DFesSRE—
YIRRIZ10-40nm BRETH Y . U T OmEIES T O K l l
(O LTIREICIES (X2), 202 LD Fe i3 a lRAOHANL l 5 1 l l
DRI B LB A bk, 1o, BEO NI Fe b ) i
ALAHTHY | W NI b a iAo Al ET 52 L e T
LEWE L, —FH, Fe BEODnWo a2 TIEY v 70 — //\0
TR Fe 7 T AR —MENe Z LD Fe OIRHEIZIE U T (a) (b)
U TIRFe 7 ZAX—NIEREND EEZ LI, M2 (a) AAREEICIHS) T KOFesFRA—
5=k (b) AFREBEEELHE (clil) HEDTYT

[1] T. Sawabe, T. Sonoda, S. Kitajima, Proceedings of WRFPM 2014, Sendai, Japan, Sep. 14-17, 2014, Paper No. 100139.
[2] EEZEs, FERE, B AR5 2007 B O Rs, TRtk 2P23.
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Evaluation of Mechanical Property of High Burnup BWR Fuel Cladding by Internal Pressurization Burst Test
LN AR, RET E!

R IR R E BRI v —T

FRBERE (R BHIERE 2 PN T2 N IERBERGABR » DA B AT BRI & B8 DK R OBIR TR L7,
EBIT, KFMIOF LRI LD | KFONTHIERE & 988 OIENMEX T OB 2 ~Te,
F—U— N PR TR, RRBEEEIR IS . IR, PRIOIERL, KR
L RS BRI RIS 2 L PEEE P ORRIRE D INRERN N DM 2R LT D B, KRR
DEERIZFES TETGTARBIIRDY GEMEITARY) AMETT 25 EORRIMEOI TRV, £, KBEREDHL ST IKHE
{EONTHIERE O7hr%) SYFEE ORMIIMEEI S8 KIET Z EH BTN D, ARFTETIE, KRFBEONTHIE
REICBET D FRfR AR U, BN E & OBIR IS5 Z & CHEEE DIEMIME T 25D E R L 2R T,

2. SEMEPVA PNEREZGABRIC K 0 EFIFHRERIGET (EERIRS, e © 25 |
52.5-68.8 GWd/tU) DESHREIEE Za~7-BIH, ANIEREZESRCIE, MNEEM S 20 o
IR, AKIETRIEE, AR ORI T I 2 B = L o [ i
Too HRAEID Zr T4 FEG & BT 2RO T KRBT TN 21 119281 &
ppm, 331-615ppm, 265-1515ppm ThHo7=, TAVHIZDOWT, 15 LAV JE S mi j‘% 10 "
IO} L T D KIEIIE & DB AR LT, S DI, ARBIOWEANE = 5[ © e W
BOETHRNRNTT 75 = L C. Zy2 M AET DA B 58 o Lo o 8 o mm |
A LB RO OBIRA TR 2 = & CR ARSI OMS 19620 T 0 100 200 300 400
5 K SRR FE (Zry-28845 0 7) (ppm)

LIRDARIHTON TR LTS 1 Z1y-2 BRI & T R
3 FER - B

BRI Zr T4 TR LT Zry-2 S 00 /KIRUSTE & 87 e oo g
AR LR, KRR R BN B ORI ODIE B SE sk o
stote, FHHRITIHOORER, SR POKRm e S20p 7 L Bamee
LCOBRAE S, AR IARION I ES I Sh TS 2, .
LERE L E L BB, =

SIS L RO, Zry-2 ST DRIt~ = -
DR E S ORRIEEWERRCR LU CUF HRIRIE 205,) ol F st 0
1 b = %, $EEEIERIIIC A S RS F OB < R a e (2), & N - S
FBROFAN TIL, FEEEEAS 29.4 mmimm?, Zry-2 43 DK SEHEEAS 213 ppm LA 0 10 2 30 40 50 60

AR U72RABRS 196 OJE T I OV s LT, £72, 2 b4 TR
S C ORISR QUK b A B 2 il L 7o alBk 2 7, BLE X
V. Zry-2 #5312 200ppm FRE (RRBROUEAR TIEL Zr 714 i Edenk
BE EARDONEKFEIIE 600ppm FREITHAY) DOKFDMFEL. S HITH

FEIRAE (mm/mm?2)
2 FEIHE &R AR OO BERR

O B E s (P—7 v R
A BHEEFM (- Rz FHR)
O KEFIMS F—7 v R )
A KERIWE (7 a—X Rz K5

B KGRI, (=T R
U INWAE S U S AL S Eo TR e i

BEHEAOBLAOEEG IR E G, PaBE O 7T ONT 1%L TS
IRDATREMED D D T & b7z,

BEIER

[1] Y. Hirano et al, Irradiation Characteristics of BWR High Burmup 9x9 Lead Use Assemblies, Proc. 2005 Water Reactor Fuel Performance Meeting,
Kyoto, Oct. 2-6, 2005.

[2] VAL 18 4FEE EANBEREINE 22 A EE R Rn AR R IRIE S, () R 2 ik, 07 ALF¥R-0003, Pk 19 4F 11 A

[3] K. Ogata et al, Effect of Increased Hydrogen Content on the Mechanical Performance of Irradiated Cladding Tubes, Proc. TopFuel 2012, Manchester
Sept. 2-6, 2012.

[4] A. Yamauchi et al, Quantification of Morphology of Zr-Hydride Precipitates for Evaluation of High-Burnup Fuel Cladding Mechanical Property,
NuMat2016, Montpellier, Nov. 7-10, 2016.

*Akihiro Yamauchit and Keizo Ogata!

'Regulatory Standard and Research Department, Secretariat of Nuclear Regulation Authority (S/NRA/R)
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[3E01-04] Environmental Radioactivity and Radiation
Chair: Michio Aoyama (Fukushima Univ.)

Wed. Mar 28, 2018 9:30 AM - 10:35 AM Room E (R1-311 -R1 Building)

[3EO01] Radiation measurements associated with lightning and thunderclouds in
winter at the coastal area of the Japan Sea
*Harufumi Tsuchiya®, Teruaki Enoto?, Yuuki Wada®?, Yoshihiro Furuta®, Kazuhiro Nakazawa®,
Takayuki Yuasa®, Kazufumi Okuda®, Kazuo Makishima®, Toshio Nakano®, Daigo Umemoto® (1.
JAEA, 2. Kyoto Univ., 3. Univ. of Tokyo, 4. RIKEN, 5. Singapore )
9:30 AM - 9:45 AM

[3E02] Consideration of tracer of hazardous substances in the atmosphere from
continent
*Keita Funyuu', Naoto Hagura', Kouichi Kashimata' (1. Tokyo City University Graduate
School)
9:45 AM - 10:00 AM

[3EO3] Analysis of sources and removal of radon decay products-associated
radioactive aerosol particles inside ordinary houses with ventilation.
*Jun Moriizumi', Taishi Naoi', Hiromi Yamazawa' (1. Graduate School of Engineering, Nagoya
University)
10:00 AM - 10:15 AM

[3E04] Concentration estimation method for air-borne radioactivity from
Nal(TI) pulse height distribution
*Hiromi Yamazawa', Atomu Oku', Jun Moriizumi® (1. Nagoya Univ.)
10:15 AM - 10:30 AM

©Atomic Energy Society of Japan
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Radiation measurements associated with lightning and thunderclouds in winter at the coastal area of the
Japan Sea
LR RS, O OB A Y WE RO, P Ve, Uik T, M st
Bk —R4SPE 250 AR OKIEY
'JAEA, PIUELRE, P HEURAE,  BL AR ST, T v v R — v

\ZENZRT D HARMBIRETIE EORELEED A:ﬁofﬁm*»?~ﬁ%ﬁﬁﬁ%éhfw
AFERTIE, TNETICHLNILEEREZILBIT A BEBEDOA D=L EFHTH L EHIC
DPIAZSOE & FHFE L R BT M O R R0 SR O U PRI & £ R L 7o AU owf%ﬁ%#éo
F—D—F: &, TE BTFIE Ho~<f, T BE. R
1. #E

B ARYEVA P HUR C & 2 7 R EITC AIGARN T2 U U 7 BER M LY, EORERLEEZD WM
RS TR E OB KB S T\ 5, BROFRKEIL, BELEEFOMEILIC LIRS NIE T2
B IC Lo TH U~ BE BT 272D TH L LB BN TV, L, HEFCHETICHKT S
EEZONDEFERELZEV O MELHY . HEPLHEEOT TEZ o TV LBGIT. T E ToOREK
TR DT~ BOFEL WD Bflie ity TIERTEBRIT 2 Z LNk Rd o7,

2. BRFEE

2006 - LV | Nal X BGO ¥ v F L — & 7p & CHERR AU 72 BURBAR g . RKUES a1 M OV 28 4 IR
AP ) S EFTREN O 2 HAICERE L TRl A/ T& 7z, LnL, EXREZEOFTEZI - T HEL
IR 272 01id, BT — 2 o&miE & B S OB AT LER S o7z, 07D, ARES
REFUG BB RS v A7 L2 B L, BEITHANOBLIIM S Z 2 » FTEER T 2 & & HICaRil &/
AT 72 IS & B T 2R BUAL A 2 AR 5L L 72,

3. BRESHR

2017 4F 3 A ETOBANC L > T, BHAMEOMABEMEER 0 FN—2 N EMEEN D F5 % 27
Bl 1BBRENZNLUTOY a— =2 b & 9 flH L7z, Z2<05E. v 73— FTRIBlEND
T ~<BOTRNLF—TBLZE 10~20 MeV THY . o vHRORKUBHESCHR TGO EZ B/ LI
2l —ya rETEDORKRICL Y Bl Sz R L F— 2T MOVITFRERA) 72 = R L ¥ — I FE T
SN B ORIBFH T o~ kT2 E LTHITE 5, —J, va— hS—ZXMTIE 10 MeV ©
B o< NI S D HGIID 72 < FIT 511 keV OXHEIRAT v~ A E> Z L Wb o7, 201742 A
Bl sy a— FAN—2 T, SHERT o~ B2z T, B0 ETiET v~ b2 52 L1
R Uiz, THIEA v~ MR SHEIRAT v~ O FIRFBLIANE . B 2DEEUE (v +"N->ntN) 251 &2 2 L,
k- & BRI T B B R ERIN R PN 2R Le BB LT D EL@MITE S, ZoHES
T PNICNZ T, BELRFOMPERMAL "0 C bAERSNZEEZLND, 4%IZ, O Lok
SUTCEPABEKISE S EEZTONEFMIHRIEL T TETH 5.

SEXH
[1] Enoto et al, “Photonuclear reactions triggered by lightning discharge”, Nature 551, 481-484 (2017)

*Harufumi Tsuchiya], Teruaki Enotoz, Yuuki Wada3’4, Yoshihiro Furuta3, Kazuhiro Nakazawa’ , Takayuki Yuasa® , Kazufumi Okudaz,
Kazuo Makishima®, Toshio Nakano® Daigo Umemoto*

'JAEA, ? Kyoto Univ., 3Univ. of Tokyo, ‘RIKEN, 5Shingapore
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Consideration of tracer of hazardous substances in the atmosphere from continent
A BERYL PE MAL X fE—!

LR R

BT R AR 7 I 1 M S SIS KRR A R - BRI L T\ D, KEEHSROFGEME & L
TR BV | Bitsi & Be—7 1X[F URKRIFIERIZAE L TRKT HMER D L, SENIHR L HEDOH D
Be—7 OfFt & KEUFIEEESE O TR 572 &2 W TIT 9,

F—7—F : Be-7,Pb-210, y 8 ARY rAA MY BIFRRENE X B2 H(PIXE), RERBLITE
1. #E

PP 7 & DO REEHE KO KRKIHERMBE O RIC BV CRRAFEEORR E SHTEE LR O TH D, FAt
AR R BT IIWFFEIT Tl O AED T000DNA RY a—5 =7 - H 7 F &7 ¢ )L KX — (ADVANTEC
fE, QR-100, > U AE) ZflioT 1 WM I LICKKIFIEEZEE - L TWD, KRFEEBOHICITA
FEOEORENEEN TN D, Fitd & Be-7 1L[A UKRKIZIEEIZMET 2WHENH 5, REFFRFTITIRZF
WEEEIZ HP-Ge AN Z W Ty AT br X MY Z2fTo T 5, LA L, FEITLZERNITHE D
oDy AT fr A R Y TIEHE TE 2RV, K5, RERFOAEEILCHE Th HhiE & MHEERH Y b
L—H—(2720 5 5 Be-TIZHEH L, Be-7 & Be-TICHAT 2L DD 4T,

2. Bk
2-1. Pb-210 & Be-7 (4AE 160

Be-7 [ZREED k L—H—& LTHREN, WA 53 B THNEVLD Sy & »
KB, 0T BeT & ELHMAKIICEE L EANOMERS B | T
RIBBIET 5 & L bI2, Be7 28 FIRELL F CRAARVEEOZHICBe-7 0 & }:1;;; )
HERATADERERST S UEN DS, Pb210 11 Be7 LA URGEE & 1 4 " 0T
BEIC (4 3 BRI 5 7220, PO210 & Be? ORBIZIY (B 1), Mo 00 Lo
FERERIN & AR BRE B B 10k AT 5. Pb-210 HTHEIREE (ma/m)
2-2 R L Be-7 OEMRIEORD 1. Be-7 & Pb-210 D AHEA

Be-7 IZHUBME OMEHORRE L FHRAHMRRIEE L CAER Sz (0164525 2017 S OFELORFHT)

B X AVl - L TWd, A UVALRKRFEFEHRAT = a ATE 1 FEIEND 1 HILEETOF
HIOREMEE ML Z LN TE S, SlEIL, AUALVKEFHRAT — 3 LA 2016 Fn6 2017 FET
DFHMOLEE Z R 6, ZOFfRER L Be-T ORURREREZ I - BT 5,

3. SEDFE

Be-7 & Be~T(ZPH3 % Ju 8 DMEHTHE B & 44T 5 KL F- e XA 4T (PIXE) T & 41 2 fit s DI E 5 R % Lo
U CARMIGEDORF A 2 Y 72 b D0 E Tl L TV & 720y,

SE X

[1] IARVEE S RERHPIZEEYEICE N2 MR TR & &E TR oMK, NMCC I [EF| AR AR orE
16(2009)

[2] Aok FHi#AT—3 a3 http:ficosmicrays.oulu.fi/

*Keita Funyuu!, Naoto Hagura® and Koichi Kashimatat

Tokyo City Univ.
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Analysis of sources and removal of radon decay products-associated radioactive aerosol particles
inside ordinary houses with ventilation.

R OM, B ORGET, L s
A ERKT - BE - TR

—RFERNORZ T 0 VEEEEIRNER LY LRI E OFBRIBREOFESNET, BAt=T L
DIRARBE CBREINDDRIZ—FE LT, BRSO RER S IR —B LT,
— KR 7 K222, EHE=T vy v, RO, A, R, —RER, N, R NiREE

—\-\-

1. #48
ST T 1 Y VR OWIRR A~ DOILENRIZZ OEBK N FHERIC LY Bip D, WEDHFRIL, 0FE
T 28 PR SGE CHAVEWRAIT K B INERBIR O FEINEE T b AUZENZE R H IR E K OBETR F oG Yok
U TCENTRNE - SMIIR OB BB 5, ABNEBRICAER - ET 22BN TOZT 1/ LVEkE
DY ERFR O E DR & 3 AT,
2. Bk
2-1. Al WRVEED, AHETNO 3 SO—EFROBEA, B LOC (ZNLITHE - AR 280 m’,
EAEEE - 3Bm’, FEEEE - 29m) ICBWT, B, RTEOBOEEZHACZRET, BNAD S ORI
FPHE (OR/MT 0.3-0.5um) OFR=T o Y Lk HEEGRE, BN PRo BE, BN **Po B4 2 AR
R E Lz, W IR0 PR SR BB RR 35 O it e = 7 1 VR A O JE RERL R Sy A
(0.05-12 pm @ 11 B¢ & >12 um, <0.05 um DOFF 13 B¢) | M OENOHK R 2@ HllE Ui, HfF, THR
) UMEOHKRIC LD HERFRR) B L OEE, MESFOWKBEOERIC LD THmMc) oRies 2
DOWKGMEHE Lz, Mz T, BRIGEHICE 2T 0y VREOEBIL~O Rl EE B O IRE % H
E LT, WEMSISEEO TR, KEED &S 1L.0m ITRE L7,
222, BB BHNOKRTT o Y VR HEBORE C, OFFETNTIENTOAR P, B (RE Cod 225 O
A\W@m@%%%fk%%«@%ﬁ@ﬁimi@&Eéh@:dqmpp+ﬁﬂgwcm—who::f
k WZBRRNANO =T a vy )V ORERZ R TR, P LB ZER T OT vy VR 03BN~ Ot AR
DFEEY) & OEZE - B L DBRELZRNDMHE (RER), a TILEFRERTHRETH D, b ITHBKE
OEFFEGOYEZELVERE L, CoPFERAMEZ RS L HBT 5 PP & a DIEZEIE LT,
3. #R
ZFEHR P, DWRAT DIV DOPEIHE~DARAEMEIL, {EFE A, C TILAAREK T 0.8-1, BT 0.6-0.8 L&
TholeDIZK L, FEB TIHIEOHEHmEZRL, —E Lo, BROKE2EE A TIE, BRUTED
TEABEH TR OB E ()IXIE A PR Z ()0 2 FH-E, B,C CIRRIEECTh-72, =7 v VY ARERL~D
IS, EEB, C TOZT v Y VR ORNAERKITEKD 13 BREOHE TH-T-, BENZT 7Y LD
WELIZ T 2 HKUBRE D FEMENRB SN D, ARBKSEME. AT OEFE B TORNTOTY v Y LU
RERIR A AIEZ NS OPEN S 1 h K O4 h %ICHIE L7z BI04 & RS LW 22K B RE e
(AMAD)Z /R L, HERIC K DARDBANELG~DFEGDREVWET IR AT 5,
BE 3k
[1] EHKRE th, BARFTHHE 2016 EFEOFES, 3402, FILKZE, IHEH (2016),

* .o . . . . . .
Jun Moruzumll, Taishi Naoi' and Hiromi Yamazawa'

!Graduate School of Engineering, Nagoya Univ.
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NaI(TD B #5341 7~ B OB MM BT R R I BEHE R s o e
Concentration estimation method for air-borne radioactivity from Nal(Tl) pulse height distribution
LR SASEL, BN, AR i
(PN RN

FERR DE =4 U > 7k Nal (T1) #rHIE TRIE S 3025 S 040 0> B BURE 770 — 2 i R o R R 1
ZRO DO _FHEE@E LI FTIEZRE L, KRN THO N & D0 DIREHEE 21T 7,

F—U—F: Nal(TDEEZM, RIPRE, BREIV—5 [ T=F) 7,

1.5

BERDE =%V 7 higx ® Nal (T1) # 28 CHIE S 2 I & oA 0~ b FECHH FP RO R IR E
DOHEESFIEZOWTHRFTT 5, FHECRNEMEIZ 7 Ry v A2 (GR) E7 7D Ry v Ar (CL) @
WENEENTNDID, WEOSEEHMINER L 78D, T E TITREIN TV HHEEL Y & 2%
W=7 OFEEROE WD HE (FiE1) &0 70— L@ilaik OsHEeEEEmZ v 2 5k (O
52) OFBAVE, BALOHE FIREZRFTT2 L &b, MEORTZMHA LHEEEZRET D,
2. HEE A

JiE LT, FEEREO SR — 7 DOFFAE LRVMET 2L —I (120-180keV) D=7 kL BEL
A DRER & BRI E — 7 OFBERDEN R & CL TRARD Z L Z2FM L THRSE20BEL. &1
FED RN & — 7 OFHIER D BGSS FAEN EM & G T HFIRE A RD D, T OFEITIT, EEEERE
DPESE % FIRFICHEE T, H—D Nal &S00 HIREHEENTTRETH D L W ORISR & 528, JEIC
BIARDEAET D MP TIIHEE CTERWEFTDN & 5, HiE 2 T, 70— L OBRALR &2 ) OILE
ENRLDPIREIZHHIT D LAE L, 77— LR OFHECEENZ GR D5y & & 2 GR & CLIZ/HE
T 5, ZOFEX, EOLIRENEE TH > CHREHENREMIZATRE TH 5 &\ ) FILEEFFD
— 7T, HEEFTRBZREERREN UL 1 K0 e,
RIS

e FIELRRRMS, A NS (ZEH U7c, PREIENIX 2011 423 H 16-31 H & L, AT
DA O BRI — 7 DR TE o fE (PXe, I, I, I, PPTe, Cs, MCs, MCs) & LTz,
RIS MS COHEERE LRI BT, 21, 1, B2Te, PCs [ZOWTHAEE 7 7 7 ¥ —2 OFPFH CTHIL L 72

3, 1Cs TIERE SHARFHET & 722 0 | P1Cs TIIHEEEZ (315 7:00-8:00 D S

D2 EWTEARM T, A NS TOATERREL L 3 ::l:itl\lfl;f aeow| S /

EIR< BTORMCE BT ATRIOICE e T oow |1 ; 30
§ifir Bg/m e [

- - z RPN oRe ;’\X % 77 / it 21750
ﬂf\_o \: ﬂﬂi\ %éi%% % & ‘c]: 5 ? /l/ jj:iﬁ”é‘fj:ﬂ \Ojﬁfﬂ:ﬁ: ,ml - ey Tl(]0<>. ::._I_l.{{]}
R TR ST NS IR 0 & PEile LR AU 73 o 1{300(;-’ 21460

T - DA e U T 3% 3 1390
AN B Y
IB< 725 2 & ICHF LTV, CORE TR IO T T S P
g Ll VLRI O FAofl 2 B[R T, ZhET N Méﬁ$§§
DHEE T o DO SR T o T2, iR & i\
D RN ELET S = & BB &2 e o 7, [ 131T AR EEHEE RS 2R (2011/3/15)

Hiromi Yamazawa',Atomu Oku' and Jun Moriizumi!

"Nagoya Univ.

2018%F BARFNZER - 3E04 -



2018 Annual Meeting

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

[3EO05-09] Environmental Radioactivity and Dose Assessment
Chair: Takahashi Fumiaki (JAEA)
Wed. Mar 28, 2018 10:35 AM - 12:00 PM Room E (R1-311 -R1 Building)

[3E05] Development of an air dose rate evaluation system tool using DEM/DSM
data and realistic building/tree models
*Minsik Kim', Alex Malins", Kazuyuki Sakuma’, Akihiro Kitamura', Masahiko Machida’, Yukihiro
Hasegawa’, Hideaki Yanagi® (1. JAEA, 2.RIST)
10:35 AM - 10:50 AM

[3E06] Generation Origin of Insoluble Cs Particles Observed in Kanto District
Four Days After the Fukushima Daiichi NPP Accident
*Akihide Hidaka' (1. JAEA)
10:50 AM - 11:05 AM

[3E07] Long term behavior of radiocaesium and tritium off Fukushima
*Michio Aoyama' (1. Inst. of Environmental Radioactivity, Fukushima Univ.)
11:05 AM - 11:20 AM

[3E08] Environmental Impact of Radioactive Materials inside Harbor of
Fukushima Daiichi Nuclear Power Plants Including a Wide Costal Area
*Masahiko Machida®, Susumu Yamada', Hasahisa Watanabe' (1. JAEA)
11:20 AM - 11:35 AM

[3EQ9] Dose assessment to crew member by Advection Diffusion Model for
Maritime Mobile Radiation Monitoring System
*Ryota Adachi', Hiroki Ofuji', Yutaka Mori’, Masato Kanasaki', Mizuo Kajino?, Keiji Oda’ (1.
Graduate School of Maritime Science, Kobe University, Japan, 2. Atmospheric Environment and
Applied Meteorology Research Department)
11:35 AM - 11:50 AM

©Atomic Energy Society of Japan
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THBERFTME R TLY—ILOBF
Development of an air dose rate evaluation system tool using
DEM/DSM data and realistic building/tree models
4 e Y, Alex Malins', PE/ARE] —=2 1, deAr B, BTHE B2, BRI sEILE B B
VARSI IEBR TR, o R ERRL R BT e

e 3 OoTEREE I SN e o 0 M K D BB ERS A2 ST D0, gL —F
—HlE&, ANTHEENLGONIEMEREET L (DS, HEESET /L (DEM) ROBIA - @ET L%
b Z & T, B2 IX COBRSCED 72 EAFEMICHBLITE 2 Y — V2R LIz, 2k, Bi5Em
72 3WITTET ANEGINERATRE L 72 0 | BURBREEAENT " 2 277 50> PHITS (T & 2 Z2[#]# S5 A3 R
HIZEMTE 5,

F—0—F: ZEE#HER 7, HEENESE LR EFFEL, 7 rm PHITS

1. #E

e o W D SREEE X A LT I WD T, AR TH A 2 CREMNIC ZZ M R ORE TR DI TN DA, 3T
WEIEWE T NV EAERR L. FHRIC & o TZZMIM R0 & FEMN T L7113 80b 72w, 22 I a0 A &
KV ERICEHRET D720100%, HEZ X U EL ORI, MEmSELEE Lz LA - FHEiT 24
HRH D, &2 CTARMFIETIE, DSM, DEM % &2 PHITS (26 272D ICB% LA - BT v % A
WD Z LT, M AT CORBIARCRY % 2 SIS i EL T 5 ZZ R ESRFM S X7 2 — L& BF Lz,
2. TRKEERFMIRATLY—ILOBE

2-1. ETIOERL — ¢ N \
HEMIZ VT, BRIV O HIEORY | suomer sos| gy | 200750055 | gy | EEUERDTL2
eFAEMCTERERS, T, #ikconT | T I
ILIRBER & R E TV BT T VL, B E ¥
EBRELIMEmERET VAR AL, BRI E T B HAEFLO f ) ( h
. BCs RO Cs ot TR e T otk e | erscrs | B | Cwmaneis | | Dioen
REBEERC K ERICARER T Ch D, Y ( )
2-2. HHEFIE | ERHREEIES X T L Y—LOFETIE

RGBT T OMERIZ Y 7~ > Tid. DEM, DSM
ZRHWC, HEITET A EBET DL —FH, 2=V —ICLd~v==2T7 UEK - BIELARETH D . T ORI
SGBERO ALY B EZ RIS 5, SHRMGE T VOMERE, SRS MET R = — K TH 5 PHITS 12
WL7e7 4 —<y hCUATANLMHND S, ZRIBEROHENEmAIREL 725 (X 1),
3. #Em

RZEFR ARG S AT LY — L& WD 2 & T, MiE-CfE O 3 tiiE OB T /LN ES & 72
0. FEHIZR BRSO AN ORI RIS ATRE & 72 o T2,

"Minsik Kim!, Alex Malins?, Kazuyuki Sakuma!, Akihiro Kitamura®, Masahiko Machida!, Yukihiro Hasegawa?, and Hideaki
Yanagi?

LJapan Atomic Energy Agency, ?Research organization for Information Science & Technology

2018%F AARRFH%¥S - 3E05 -



3EO6 2018EEDES

EEF—RREBHRD 4 BRICEAFREMAS THRA Sh-FBYE Cs HFOERER
Generation Origin of Insoluble Cs Particles Observed in Kanto District Four Days
After the Fukushima Daiichi NPP Accident
AE BEHT
LRI A TS BR e A

3/15 AFRTHIC BA R H G TR S 7o REEME Cs bif-1%. [RNCREESE DG 2 SR & S C&7en, 175
BRI OR 7 L /IR THDH L% EE 2D . 3 SHOKFIBHFECARK L, BE T RB FEHICHH)
U 7o RiF-73 3115 KRB D 3 51K FFBRRFIZ I8 A L 72 2R SURA LIS K o THFVRlE LT L7z rTREPEDS @V,
F—I—F: E@EEREFL, VA X — A REME Cs R, KFIRHE, EWRDMRLL, R
1. #8

T B — IR R R I C BRBE TP S 472 Cs 0 —IBI. 7 A BRI 7 R DIV A BN Cs Bl 7 (G
M.Csh—) THHT[1], TDRIFIZITA X A7 (2~10um) & B ¥ A 7 (70~400 u m) 23 0 , ¥*Cs/*®"Cs
s B XA 713 L SR OKEIBRRHCAER) . A XA 7132 B E 7213 3 SRR L Sh2). o
IR ICEGESGE NS 2 SRS E I EEBEZX LN TE T, LM LR b, Kok, 04k
BEAE LA T I L DR E BB OB A LR S, B A TORIRIIZLEEZLNDN, A XA4T
IZOWTIEL 2 BRETIRRED LR LR TIC L) ZBREMIC L D2 ERN ELZZ bR A TE 2R,
2. FEMY CsHTFERICEAT 285

TP EA W A AT SHEIWMLNFERLE L THE SN0 L 5L 3 EHOKBIEROHLTH D,
Mo T, Cshitid, MTFER (RB) OWIEMEIZIEAE L1z Cs A3, JRFEIFOKRIZ I - TH@ L, @il
WIZ & o TS W, Zo%BH S TAERShEEEZbND (K1), HilERICE W TRER
N LB ERET D &, Weber 2= o V2L o IXIFIE—TEMEE £ 5, 1 5 TITRESOIRKBIBRNIL X |
3EHTIMEIBEEN LV VKEBRBEN RS- SN TWDHZ D, 3 SHEIEOR 713 1 5H L 0 /)
SRR . FERMEO/E & —ET 5, 3 S TKFIEFEE X 2R (3/14, 11:01) . A & 2B K1~
DREBF TN S Ty, —EITIETFF O REIZ X > THREO RIBEICBE Lk B2 bbb,
3. HFERE S #5750 FERRUVARBORE

3 SHETIE. 3/15, 02:30 (249 6 BERT AT L TN 0A DEAK DS
B L7z, £ DL, N & DIW N TREICHAE L7 /KEK D DIW
A A2 L C RIB NIZIALZEY | 3 SR D KR IEHERF A K
S, RIB OFREREES N ERESEICILE Lo Cs b 1% FRFE S
W7o L HEZRTE D, Cshi1-1% 3/15 9:10 Az < I TRl s £ »
TN, F O E L 72D WHERIC BT, 3/15 6:30 B, RO ﬂ}.lfliﬁﬂ
Cshi T 2B L TH VB ZOEMELFLTNDLEZD, R
4 FEHESHBOEE 1 R Cs BifEpA A —

KA E G LT Cs 13/KRIEFERFIC 3 B8 RIB LIBICHAE L TWe DA LB Z HD, Z DIFRN
EROHIE < FHUECBEFFEEITTEN SN D 2 & 2 Lo, 7o, ERRE TR O AR N L EN D,
SE X
[1] Adachi, K. Sci. Rep. 3, No. 2554 (2013). [2] /)N2#%E, Bunseki Kagaku 62, 6 (2013). [3] X &%% JAEA-Data/Code 2012-010.

*Akihide Hidaka!

LJapan Atomic Energy Agency
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Long term behaviour of radiocaesium and tritium off Fukushima

Hi ER

8 I R P BR B S BERF SR T
F—U—F: iU A P F UL BEE R IREITES, KGR
1. #&
2011 4 3 HICHAE LR HERBSE R /1388 (FNPP1) FHEIZ L o T SN2 it v o A
(s & PTCs) 1F, RRAERB L THHWIEERkE L CESBIERFEICEASE, MY F 7 ACH)IE
KE L TRKUTHH S Tc ., BEKD D WIFIIKERH THEFEICA D & & BICHERE N HARIC I D K
RICRD E VI KIEBRICAS TS EEZOND, -, HITERKE L THEBEECEASNE, K
LR THFEEIC A - 72 PH L [FRRICAKTEERICA > TS EEZ BN H[1], SHEIT, WERFETO RS
AR L OVH T — 2 v, EETEIRIE 2014-2015 E &2 L LT, IBEORBE(LBE L OEHOE A R
L1, *H & PCs DR LT Cs & PTCs DFSTREEL DT A AFZE L= D T, FE R A HmET 5,
2. FERALIT—4 LHEME
FEANTIZ 720 | BEH S OB R (LR ORBUHEKRIL O, BRI LRI OB R > w7 28 L OV H)
BLOREHHET GREEAKDOBEMEE S 7 AR L OVCH) . EER ()IK 1 3H OR) BIOHEE
(FEHY A MR OINEO R EEY 7 ABLOH) MToTWHE=4 Y v/ F—F &l L7, F
WA FMIECTORMNMYEEY 7 ABLI O3 HRBENDS, ZNOEEOFELY A N BLIEHE~D flux ZFHE
L72[3]e FE=. AL EJISFIR)IE TOWIIKDOIHEM (EHHF HYDREEMS & [E L-22844) L)k
HEEOF — & BIJIFRE O *H O flux 235 L2, *H OFEHY 1 FIEETORE IO < Vb LT
BU[1,3], flux (27D & 2014 & 2015 TP L T—H Y720 ZNZ4 56 GBq & 42 GBq Th -7z,
Z s LREBGEIR PH 2 ETH D30 1KH PH B E ORI ZIZAR c72 <, flux (X2 o#FE<ik—H
W70 120 GBq & 72 o 70, £ CHICE L CIIKIEER & L CHERAD D ORBHENH EBEZHNDHDT,
WEORSET—4% (KRR, SE., KEKE, JA#H) &iNE CTOWERKIRDARBEEZ — DD HETRD
oo AZETITI—HY7ZD 2mm, BEETIX05Smm BE & o7,
3. ER
BTN R COREUE A T ORI > 23 L OV 3H OB REEE L BB E OB T L 720 |
b & FE O W 7 NS 22 R AU ME ) & R LTz, PRAIC A Do CORMEANIZHETE Tld e 0o 72, PCs
& PTCs DESHEEL b IR E & RARICHE B — IRV TRk & 72 v | db & B O 5 [FIS [ W 2 S
Mz~ Lz, WEBNFETO PCs & VCs ORETREL O3 IE, HBIRIC X 2t c EBRERO P'Cs
BT e ANEDOWIAK L MBRIICIES LAERSND 2 LIC LA OO THLHZ L 2R LTWS, EERIRE
i -< 05 & L biIc, TOREEEIE, *H & PCs & T PCs D DN K& < WH DR
DEANZ R > Tz, ZOREFE H & PTCs O E IR 2 IZ K& <o TV Z E IS L7228,
B SRR TIZZE D 2B °H & VCs O RELLITME B IA A CTIEBRR & ZZR TRk < EH L Tz,
H & PCs ORELL O 2SI BT, 1) BEFEFT A S50 *H OB 153K OB 727 H A
EFETIEHROLND L EHIT, 2) T A MO LTeRn > T, B3 U A L REROINFEIEK E DR
AL DFPDFEL L BT, 3) KNS DFE (ARELRDEHE) HDVIE°H OBRBEE LA
HKIDHZILICEDHE (WWHANESL RD09H) PDRESRDZLICEDIERNBERTHDL Z LEREL
TW5, REDHOARFEEICE L TiE, SMEEKIC LD HIROGECMIEIRS & OREFR TEREN L HERIC
FEoTUWRUY,
B33

[1] Aoyama, J. Radioanalytical and Nuclear Chemistry, 2018 in revise [2]Aoyama et al., J. Oceanography, DOI
10.1007/s10872-015-0335-z2016 [3]Tsumune et al., Proc. 4™ Inter. Conf. on Environmental Radioactivity, 24-28,
2017,Vilnius, Lithuania

*Michio Aoyama

Institute of Environmental Radioactivity, Fukushima University
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EEE-FRFHREEMEENOBRANMRZEORRHE . fFREZEH-RIEEE
S D ER Y A
Environmental Impact of Radioactive Materials inside Harbor of Fukushima Daiichi Nuclear Power Plants
Including a Wide Costal Area
HTE 2, iE kL D R
oAl

2011 2 3 AICHAE L@ EH IR 38 EPT (1F) LUKk, 1GYKOMEREARE S 20 | H -
HEIZ L DG YAKRBATIMHRIOT- D ORR TENEmISNTE, —FH, R OEETIE T1 FREFEXRS
AT T F— A DS L. EENOIFEE DER L. 2R AOHEGKERET D) 27 OFF
P T 2 i & i R AR 2 D TE 7o, REH TIL, ZOF R 7 —AFEHO—R L L
THEMLTWD 1 FEBENOBNEZEOEIES I 2 L—r a UIFROREZ®ET 5, BB LY I
L—3a ra— RiE, MREEICH LR (A M) 2 2 & T WIBNICIH LG 3ok 7ET
T, B OB G BRE L KIRE) X OB TRHME A FIRE CTh 2,
¥—T—F: @BEE AT HREFEE., XX MEE, SKBBFRFTI I —va v
1. #E8

1F FE %, HYKRBEENICIRIVIAL, WEESO BB QTN Z > 72729, 1 F BEF R #
AY T F—ATIL, ZOFHMRRE B PR DT 2720, EENOWKREYSZ S I 2L —v
2T HEODIRTIHMEHE - REBER LE[L2], T0%, [H - HEICL28A2 OB THEIZEI-T
1F EENICHIAT DTG GOK BT RIBICHEA L, £iL & RITEBN O A BLAIMLSIS 35T 2 BURTEWE O
ELEP LT ZENn, £F=4 ) U IRERICEV RINTWD, 2O—F WJIFIC L0 EEIciRH T
D S YEE OO EIGITHE N & IR TNE < BEHEWE OMREILE 2 FHE T DB, BIEIX 1F B
LIS S OB ERFRANTIEM L 22 5, Fo, EIEIMITH L7iH oK O —EITHEE A 5 6 O
WIZHRAT 20650 . IEENIGRITEBNAOWKOITERIZE D KREREEL ST T D ATREMEN R
FEhTnd, o T, KaE TlX, THETICHR LIZFESSEEEL (A Mb) "6 =— F[2]
AMMT 2 Z & T, FHAGEA BB E THOE L. BRI 2B 0 b OB E & B8 LRl L 7=
it 2 T 5,
2. BENOREEEE L3 RTVSaAL—YaYy

BIgE Lo = — RAFIH U SN B E E A T L 2B o 2 =
—¥a URERO—BIZ X LIRS, ARG WESMIRE LT &
PR K > THE—HAEE O DHWIENICA VAL T 52 L AR T
&5, ZOVREREREITIREE OfEICEE L, FIZ— D ORHERY R D
MBINDER & 725, FHEMBREOEOMREITY HRET D,
e 1WA CREDCE) 20
[1] iEstE, BTHEZ, EORA, SR 5 BRSPS B IR % T 1 L 7 B 0D i
DENERENT - (2) 7~ R 3WILY R 2 L— 3 VI K HHKITEIE Y 2 BE A A, AN 17 B FEA
2 b—ya v, JJRFNTE 01T FROKRE

[21 HTHEZ, [l EORA, SR ETEE 2 & Tk
(ZH0T D B MR O BRETE R | | JRF 705 2017 SRR D RS

THILDHERTE D,

*Masahiko Machida®, Susumu Yamada! and Masahisa Watanabe?!

LJapan Atomic Energy Agency.
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B EBBRBERE=F Y VBT BRI ET NV EAVWE
FRRASRARL B ~ D MR EFTAT

Dose assessment to crew member by Advection Diffusion Model for Maritime Mobile
Radiation Monitoring System

RN BN KRR REE ' A& B & B RY EEC hE B

ERFRFRE BEREIERL, PR T RAM AT BREE - IR KR

Fex I ATER Uizt EBEVRBINIRE =2 U V7 AT AOERERE L TEBY ., BE LT I15E
P AAR CERE T 2 BT ITBSI M E OIE# A2 T 2 2L NEETH 20T, BIRILEET VEHWT,
ARALE I T 29I < MEZFAE T 2 FIEERET 5,

F—7— F : AR, BIRILECE TV, i

1. 8

RE R F R, HECHEIIC L A EDTZDICA 7Y A b F—SOBRENIR L, & HICiX, B
DO JRFATIZ T 5 FHEH O LB ETMA TER1 o7, ZNEZT T, BEOE=F IV TR
TLEIHE - MTET D 1 DOREE LT NEEBBRHHARE=F Y 7] BREINTWVWD, ZOVRAT
2T HOENTORE SN HEHR L~V 2B AR OEIFE TR TEL L. Halc & o TREARKEZ v
THRBE=Z VT 2T bDTHD, E=X VL T7Ddiz, K LUILFERICHETT 2 0ER D 503,
ARAASRAL B O#IE < ZEVT D 7o OIS M E OIEEE TS 5 BN D D, £ 2T, BRIEBET LT
% LMY E EGSS ##lAADED Z LTk Y| MANRME OBIE < BEOHEE FIEORL & B LT,

2. BtE AR - BB

BB 2017 42 10 F 6 F O BHCRIBILIREILT T b 5 BEFTRT N REHE .. o o
LES B EE =5 Y o S OFDRAT LTV BB L L0 | st e
B, R H D&M, HIHRIE 10X 10 Bg 0oV RS E L, SR TS s
AT O CREE LT & 5, ZOBOMINEMEIC T 2 MELE L, 2 ;351§§&;
72, LM ORET —ZICHPRE— FEHRE—FRHY, TRZhICONT | o 0 T .
HEAAT 5T, Co-137, Cs-134, 131 DHIBEREE LM 10 & o THEMTHOT | o fme®
PRI A L L, 2 ORI ORFEA S TS I ET 5 LUE L, B % ; "

5 B HIHIIL L 7= R CIESL L C EGSS CHME 4> 0 PRI s % 713 L 72, E : 33%%
ZORERELIENEAO Lem HESBAFE LT, ZO/E, THE— Nk E )
‘el © @

7% Cs-137, Cs-134, 1-131 OFEEIL 1.6,1.1,2.7uSv (1: 6.6: 1.7) & 720 | HHE— K
BT DR LT 0.52,3.4,0.78 uSv (1: 6.6: 1.5) & 72 o7z, F£7-, HEIXTHET— RO
FNEHE—RED HE <720 Cs-137, Cs-134 23 3.1 %, 1-131 28 3.5 {5 & 72 o 7=,
SEXI

[1] Kajino et al., Atmos. Chem. Phys., 16(2016)13149

*Ryota Adachi', Hiroki Ofujil, Yutaka Mori', Masato Kanasaki', Mizuo Kajinoz, Keiji Oda'

'Graduate School of Maritime Sciences, Kobe University, 2Atmospheric Environment and Applied Meteorology Research Department
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[3E10-14] Dose Assessment and Risk Assessent

Chair: Jun Moriizumi (Nagoya Univ.)
Wed. Mar 28, 2018 2:45 PM - 4:10 PM Room E (R1-311 -R1 Building)

[3E10] Development of internal-dosimetry code based on ICRP 2007
Recommendations
*Takahashi Fumiaki', Kentaro Manabe', Kaoru Sato’ (1. JAEA)
2:45PM - 3:00 PM

[3E11] Development of Internal-dosimetry Code Based on ICRP 2007
Recommendations
*Kentaro Manabe', Kaoru Sato’, Fumiaki Takahashi' (1. Japan Atomic Energy Agency)
3:00 PM - 3:15 PM

[3E12] Development of Internal-Dosimetry Code Based on ICRP 2007
Recommendations
*Kaoru Sato', Kentaro Manabe', Yosuke Shima?, Fumiaki Takahashi' (1. JAEA, 2. VIC)
3:15 PM - 3:30 PM

[3E13] Internal Dose Estimation Considering Digestion Absorption at Intake of
Cs-137 Containing Mushrooms
*Kanoko Nishiono', Chiaki Sawai', Kaeko Murota’, Hirokuni Yamanishi? (1. Faculty of Science
and Engineering, KINDAI Univ., 2. Atomic Energy Research Institute, Kindai Univ.)
3:30 PM - 3:45 PM

[3E14] Development of Interface Between Level 2 &3 PRA for Uncertainty
Analysis
*Hiroki SUZUKI", Mika TAHARA', Satoshi YAGISHITA" (1. TOSHIBA Energy Systems
&Solutions)
3:45 PM - 4:00 PM

©Atomic Energy Society of Japan
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ICRP2007 81 ICE D ABHIZ < BEEMEa— FORE (1) 2KHE

Development of Internal-dosimetry Code Based on ICRP 2007 Recommendations
(1) Overall Plan
*ERE P B EERERY, (e EC
WSSVl i

EIB R Z B2 ICRP) L. 20074815 1208 5 PERHIE < R EFHMEH T 05 — X ZIERAR LT
W5, ABFETIE. ICRPO2007THE) S O BUAFUZHE O [EN O R HIRBE L EE O BB LIZIs 1 5 Eohik
B DOFE, T=Z ) Tl DB OEREOHEEZ TR 5 a— RER%T 5,

F—T—F: REHIE< . BREREE, ERREARE R B, SREARE R VERSRE o R

1 FLC&HIS

[EIPN D BB T, PEBRIE < U2 &K 2 BRI E OF8 A & B 1R T 2 7o 801222 5 i i PR A oD BL v
EAED BTN D, BIED FEEME X E AR #R P Z: B 2 (ICRP) D 1990 FEh 5 129 - TR STV 2
25, [ENTIX 1990 FFEYEICE #2007 &) OB BB ~DOIAIUCE T 2t btEd ST
b, T, 2007 FEVEICHE O MERHET T 07 — X ICEESE . NEHHE < BREREGIZ AV 2 iR E
R DG R OB EOHEZ ATREL T2 32— ROBFRIZET Lz,
2. %Y 50— FOWME
O TR EARIDFHE « 225 PR BRI S D HVEHI OV TR, P ERE OB B (AL« Bg)X47- 9 O
VLB B (SV) CEFE S5 ERN AR E(SVIBO)IZ S & | RN T E ORI U TED ST
W5, ICRP X, HUNHIE G CEE L SN D 14 uREBIM L IAFER T OV T, 2007 8015 1ITHE O E2h#k
AR H % PUbL13V DO TAE LTz, Z OIMEIZIE SV CEN OB O JL el % R L CE 3 545
A ICRP DFfld 2 M EAR DB EEAR L+ D EHEE T A7 — 2 ICHENELSEH L TWS Z
LERMERET DM E R H D, Fo. 1990 FEIE D b FERMERBOBIEN RE S EHEESNTGE. £ DJEK
ERDMEIHHET NT — X ORE LEHRTHZE bHEE L 2D, S HIT, BIRRR CO TR OFHD
BELC xS 2 RNENREE 7 LS T i o TV 72 kI 2 — FEBR L TV WERSH 5, £ 2T,
ZNHOHBRRIUTIE U T, FMREREZHE T WA T2 L& L,
Q SR OBIEOHEE | #FETTER SIZB T HEEEORIT BB W T, FFRAVIZIX 2007
FRYEIENEH D T XN, 4T A S TRIGEMEIC RS & NI <R a2 3l 2 L3R
5%, WL ONDITEITHT HERNBIIEE T T HOWTIL, R L Y M LT 2 Z L AVRIBR S TED .
WL < BREREMIL L 0 R 22 2 ATREME S B D, £ 2 CL B=4 U U TN D IS R O B R,
PRINSCHEIN Y T O il S R T OO O RE DR IHERS S5 & 55 2 DHSRE DB HEHE L T\ 5,
3. BhYIC

ICRP @ 2007 ‘s OENBLHI~DOIRAZUTE . PIEHEIE BRI S RS I2EV T T 2 &
272D, Ak, 2007 AEENEICHE O BRERHEE T 07 — % OABICEET 28, (RS OpE < EBLICHE
FHTLENOLD=—APEFLEEZ T, Ka— FOBRBEERITED TV TETH D,

AIEZ, A IHEIZE B S TR B U e A Bl P e fO HEEE 28 (NIRRT < SRRl = — R OB
FIZEAT DHF9E) FE ICEVELNTZEREDO—HTH D,

SEX#E 1) ICRP, Publication 134 “Occupational Intakes of Radionuclides: Part 2”, Ann. ICRP 45, (2016)

“Fumiaki Takahashi?, Kentaro Manabe! and Kaoru Sato!
DAEA
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ICRP2007 &V EICE DK NEP#HIEX < KESE M — FOBRH
(2) EIBEERBETIEBEDORR

Development of Internal-dosimetry Code Based on ICRP 2007 Recommendations
(2) Development of Calculation Function of Effective Dose Coefficients
L) fREORRR Y, (RE FEY, AE et
EF kA

SR EARE & T VERSAE 1 B RIS Y OTHREFEIMETH D . WEHRIE < SREFTAT (2351 2 JEAER)
RIETH D, AWFFETIZ, NEBIRIE S BREFHT = — FOBAFIZIBW T, EEEHI#EZES (ICRP) 23
Bl L7 B O ERHI A OE 7 NV KR OT — & & 5 R B 5EH R e 2 BR %S L7z,

F—0—F : NEHIE <, RERHE, EBERETIRVEE RS MERE. ANEIEET L, LRIES

1. #%&
PNEBBZIE < 1263 D AR ERTAG FIEOMEZE L, ICRPPUbL. 130 ICE & O 5N TV D, L LARRL, KWK
HREZALOFEIZ I T 2 H 5y 7230 (ODE) Ok U N E S £33k D FHRIZ I 1 2 LI EI S (SAF)
T ONIRES, BRREHR RIS TRV, £ 2T, OIR Data Viewer ver. 2.17 (ICRP Publ.
134) (TUNEk S N7z FhMR AR S A L S BT 2 FIEA IR L . ERREREGTHEBREZ PR LT,
2. HEOD—RUBEAHETIV - T—%
AHERRICH T 2 FEMEBREGHEO 7 e — AT 5ET L - 7—% D ICRP FIITHHESE L TH 1
\RT, RNENREET LD 5 Bt RICEA DFE A2 KT ET /LI, BI/E. ICRP Publ. 134 {235\ T 14 jod

: Lt p :
(fE3H) DHRAMSIN TN D, 4, [wwyﬁ@ﬁ‘»] HEE%?—@][%‘SIBIJH:I]&HR%'J%][ﬁ&ﬁﬂr‘nﬁ?}ﬂiﬁ%&wﬂ

L 0D 4 i 45\ k9 B AR BAR B & (ICRP130,134) ]| (ICRP107) (ICRP133) (ICRP103)
| | ]
A R i BRI DRFIRIZE ¥
BT DBRO K HRANE SARE DRI 2L B
(ZXISAIRE &3 2 728D FHAEHAMHR & D | :
FHEL T, IR RE & i A 2 ﬁiwmgﬂ‘ﬁ:%\ ;ﬁg@ﬁ%ﬁm
_ AR OBE- BB —
V.EH7- ODE Z#4E L. BUEf#tT 217 T = 7 - §| dErE |
5 Sk . PTTR BUPFETSIEGE :
5 7% 4R L=, ODE OfRIEICIE, / | a | R
7V v 2 KAA D FORTRAN /L3 | remsmes | (CRPI103)

LSODE % Java |ZZ5#2 L 7= J-LSODEM %
Wiz, SAF 7 —X O TIEICIX, K
I3 =L — MNFRIEEZBRA LT,
3. BHEFEORIL

14 5t 101 EREIZOW T, LB OEWEEE L= A5 454 FFEEO B ER B EFHE L, AT 2
Hr CULSk S 7= OIR Data Viewer DfEf & thilgd 2 Z & & Uiz, YHORERTIE, TOMPELBIRLE-HAET
EDOZBMEICHONTHRET S,

AU, R OB ZES TR0 U 2 R A HEE 36 (P < SR EREAT = — R OB
FICET HIF%E) FE] IV ELNEREO—HTH 5,
SEXH [1] Frk 22 FR AR AR RELFCFE TICRP HfEMERE ORI GHE = — FOB) ) Wk

“Kentaro Manabe!, Kaoru Sato® and Fumiaki Takahashi®
LAEA

v
| B EE (ERE )
1 FENMRELREGHR 7 v —
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ICRP2007 SE#) & <& D < NERHIE < BRI 1 — FOBARE
Qs REDENE K EHEED M ZERE
Development of Internal-Dosimetry Code Based on ICRP 2007 Recommendations
(3) Conceptual Design of Calculation Function for Intake of Radionuclides
ERE Y, EGO RREKRERY, W PEIES Ak sEt
YRR, VIC

ICRP2007THENHITFE SN = NE T <R EFTHIIC AW D ET AT — 20, ROV TAR SN T3,
Fxld, TNODETFTARLT —ZICHESE, FHEE=F Y Z ORI S S EEOEBRE 2 HE T 51
FEDOBRICET L. ToM&RE 2D T,

F—0—F: AEBUE < BRERHM. ERRBORIGER B S BT ORIE, =2 7

1. FC&HIC
T, HORS RS COMAGREEZ A& LS < MBI T, 28 b oL 8, A
T oA ETIIEEREEC BT B 2R PO REILEE O IE LA & B MR OB & FHET 5 2 L VR
AR E7R D, £ 2T NAERAB STV 25 2007 FEIE kS L2 NEEIE Bl W2 BT AR0T
— RS E | KT =2 T DR R D SRR O B A HEE T DR OB A A b 72,

2. Bt RIS IB I E i OB A
1990 FEEEIZHHE L TV AEEFa— RO
OHT R MBS OPIE < HEREAT 5 # 005 [ et . BIBREORE
D= RFEE I LT, D DEERND h o

UM DI & 7 R Y 2 L o & | GURRBIER ST A— 5 DRt

| L EpomE |

J

SIS LT, RANC, BEREOYSER T et R4
£ R BB A ot om | ORI T I RSV | | ey s
) AL, BB - BUROUAE, FRE O & - Z ot
BRI D8 T A =5 BBIET 5. ZO%. [0 oo B A | I
S PERZ L 1B B RS 72 V) DA IHARIC 1) 5 | ARERHIATR & 20n

PRBA U AE%F 4 ICRP Publ. 1307, 13474 0> {4 M1 B RO I B 3 o

WNENRBET L, 7 —FFEICESWTEEAT 5,

ZOMWMRET, WEMED S OBEEHEE CHEERFHRE LT, ERNCHRIE B O EEORR AL b FHE T
D, ZHHOFEMRE -V —PRET DMEMICIESE | FEMxE & 72 2 HEFH O B AR O
B THREEANAR R OTEREE R R ZFE T2 2 LR L e D,

3. SERDEHE ———» D DOERPIE SN DEBEEIFITKIG U7z B U B O R FIEE O B3
EHED D, TO%, BEEOR EEENE LT, FRST A —2 Z25%0ET 5 GUIHSHE. RPN bE D FREF
BALRCIHIE % 7 T 7 0B K TH A DEEDRIEEZIT ) PETH D,

AIEE, R HBHIZEE S TERR295E B HU R 2 A BRI A FE MM o HE e S 3 (BRI < SR EREAT = — R DB
FICBET HIF90) FH) LV ELNTEHRO—EHTH D,

SEX#E 1) Ann. ICRP 44(2), 2015, 2) Ann. ICRP 45(3/4), 2016.

* Kaoru Sato®, Kentaro Manabe?, Yosuke Shima? and Fumiaki Takahashi®.
LAEA, 2VIC
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BEMEEVLER XM OES ST EENMLREORBRITREHTE
Internal Dose Estimation Considering Digestion Absorption
at Intake of Cs-137 Containing Mushrooms
PN HE)G Y B TAKD, =|H AT IUvE GAR 2
VTR A, 2T s R SRR AT SE T

"y Af b I X ricEEND Cs-137 IC X DWNEHIES MEDOFEE 2B 22 o7, AWFFETIE, BTTE
TEEIN TV, F ) anbibR~OBIEREOBHELZE L CTHET 5 2L T, BUTRIEL
Wi Uiz, ZOREE, ¥ A b T2 CIRBATRIELE OERIALNRNS T2,

X—T—F: NERBE S BRERHE, X/ 2, FRaube Ty, RIEE, Cs-137, MEIRIX

1. ¥E
B — R I ERT RSO, At 2 b Uie, RHAARSHICEA S ) aodtte s v AL
T CRENEmNEME SN TND, WENENTZD, BOBBISHE > NEHIE < BEIZRE WV, LiL,
BIATOWNEHIE < BRI TIE T, BEL 72 HHE Cs 23 R CTERMICIRIT 5 S5 2 TR Y, Wi
MEZBRKFMLTWD, £ZT, AHFZEIL, F/ a(hxA 1t T4 7)h L~ Cs iR
REBETHZ LT, WYURNBEEIRETIMAZR I 2 22 AME L, £z, BetoPTcRTS
G U TR & B IR T VG REL E BRI K 2 BT HBL O A ik L CRHR A B 2o 7,
2. Bk

1 e W) THRAT LR B X CERI L 7 P B EE 2 R - 55 (850 cc AR Y BV 49 K) Th¥ A vk 7% 7D
Baklown, MEEES e 2 oo, NTEEREKZHWT M FArne 727 Q%7110
Q) B L, EHMES L~ =y ARERR L O THLIK D Cs-137 IEZERE LT, TORBENID
RS JOFREEIREOR N 2 2l o7, RAFIFHERMRAE  EIRT 1AM LR, WRRE ; &
T 2 AL ERE U, SRELE, BB URERER 5 B L 72k
(2547, FETFHHE 5 160 °C ORFAMIZ 5 oM & Lz,

3. WREAE . =i
BUZ R K D I M RIIRA S E, HEGEICED ST .

100 % Cd» > 7=, Cs-137 £ 0.093 + 0.025 Bg/g & / = % 100 g & E L

B LT &R LC BRI R BT 5 & SRRy L bl X meeams ——

TELT2 b DR Z LI 90.4 +27.5nSy, 99.7 +30.7 nSv, FABLE W #1875 +

PP & BT BT 66.9 +12.7 nSv, 91.6 + 26.3nSv Th 7=, Bl e

T BT 5 &, BRI T IAT F1E O 2 A R

ZEDIE LV 1~20 %IE E R X WVANT L EERE TH - 72, B 1 AEGED L OWHE

4. $&8

Bt > U WEAF ) a & LIZBRONEIE < BRERHME 21T 5 BRIS, &/ 30 BB~ it
BREOEHERLZZBR L TH, BHERITK 100 % ThH -2 72OBUTFIE L OEIT RN o7,

*Kanoko Nishiono !, Sawai Chiaki !, Kaeko Murota! and Hirokuni Yamanishi 2

Faculty of Science and Engineering, Kindai Univ., 2Atomic Energy Research Institute, Kindai Univ.
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FHEF & RATICIALT 72 L\)L 2-3 PRA A >V 2 7 = — X DFA¥
~ 1)L 3 PRA I AU 7o R E 7 )V — LD 5 B 75 O RRET ~
Development of Interface Between Level 2 & 3 PRA for Uncertainty Analysis
PR MR HE EE L M B/
TREZZANVF =V AT LA

L)V 3PRA FHili Okt Efai iz H & U T FP UBRRERIC D < SRR T 7V — L8151k
ZREt Uy 70— LB EICE Ul 70— LAUDERRE OFHERE & T RRF R O BIRZ I S M Lz,
F—T—F : LNV 3PRA, #E <FHifi, V—AZ— L

1. #8 W ozt LORRHBON TAEDP S 2T ALV 3PRA fHEDNEENS T L5,
MAAP 21— FCRHifi L7z Level 2PRA DY —ZX X — 1 & L)L 3PRA #fid— F WinMACCS D1 >/ &
7 = —AhiFEzED TS, WInMACCS 123y —AX— 5

I USR8 U 7= S8R D R L 7 L — LT A ) ) 7= b
TBREND B0 FHED S WRHT TR 7 — 2Bk & Bt

7537, TRNTREIE B MR L O DI L R AT % © & 5 EAB 1h+ 2
ML 5%, AT FP IO ST 8 B 1o st

EH92I9E_1hx3+24hx5+21h

=L ETEZ RS %

2. P& T T2 hDY— A X — L7 MAAP CiHiid
%o MU E LT PCV 7 4 )V Z—XY M X5 L.

N—Z 75— R EDIEFRE%] (RERFIE)

POV AV & BHRIHD 2 A BET 5, 5V — X <1
B — IIE DU TGN 7 L — L2 BERINIC 1 RERIZI% N R R ORI
THEILIEGERER—Ar—X L L, WinMACCS THil 1 POHHREOT - LD BIEIFE (RYMRH)
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— L% 28 RIS ES 5 T L TR—=RAT — A L OMWRED 2% A FE/m D R—=A 7 — AW LT
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“Hiroki SUZUKI!, Mika TAHARA!, and Satoshi YAGISHITA!
1Toshiba Energy Systems & Solutions
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[3F01-04] New Type Reactor Development
Chair: Naoto Aizawa (Tohoku Univ.)
Wed. Mar 28, 2018 9:30 AM - 10:35 AM Room F (U2-211 -U2 Building)

[3F01] SMR Development in the World and its Impact on Energy Sector
*Takanori TANAKA" (1. Radioactive Waste Management Funding and Research Center)
9:30 AM - 9:45 AM

[3F02] Neutronic analysis of natural circulation sodium-cooled,metal-fueled
small fast reactor
*Takanori Mochimaru®, Naoyuki Takaki' (1. Tokyo City University)
9:45 AM - 10:00 AM

[3F03] Possibility of Breed and Burn Reactor with Spiral Fuel Shuffling
*Kazuki Kuwagaki', Jun Nishiyama?, Toru Obara® (1. School of Environment and Society,
Transdisciplinary Science and Engineering, Nuclear engineering, Tokyo Institute of Technology,
2. Laboratory for Advanced Nuclear Energy, Institute of Innovative Research, Tokyo Institute
of Technology)
10:00 AM - 10:15 AM

[3F04] Pudding-shaped CANDU core for higher burnup(2)
*Soma Nakamura', Naoyuki Takaki' (1. Tokyo City University)
10:15 AM - 10:30 AM
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SMR X 5 EREIR & EDA /T b+
SMR Development in the World and its Impact on Energy Sector
A R
JETROLX A TERFTT (BT I BRETR G - B )

W4, WSz BT SMR (Small Modular Reactor) DBRFEIZ AT TOFE & 2B D #LA M ThL T\ 5,
(2 OKRELEE L T Z BV TR BUN b BRI B S &2 SR T 28 & A 5 TE Y (IAEAX° OECD/NEA
72 EOEBHBICIHE W T S, SMR ICEET H2HEENTY L O 6L, HEMIZ SMR ~OB.LA0
@MESTWVD, ZOXD7 SMR ORMEEZ T L, 4%, RO X NLF—FRICHGEA DB EERT D,
F—D—F . HED 2 —)VIE, ARG
1. SMR ~D#A%F

SMR %, D X5 ka2 Fio>TERY | 1EROKRAYF &t~ ZefEom b, B HB{b~DOXbn, A
~— R 27Uy FADHEAGH, REDETHRO=—XZZE250D LD ORI TS,

® TRy v T e BRI ARG RN IIRE S, WEBURRES NS WDk kb, U R DR
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® AL T CHA BT 24T ROWMHNFREL 720 | SEOMER: - 1 E& =k Lo 0

® MBIV HAZ RE, HOWIIIEHEA/ NS THZ LI, AT FUARES LRV, Bt
X2UT 4 E0AV v bbHD

® FEHFTEN/NSWHISCES 7Y v RORIEZE R (& RE%) ~OF LB vEEE 2D

® FViLiG L PR IEHO BRENERT S

® MIMIEE NIz HAL, REIOEEBEIIL, R 25 BN & IR e L e 0 | BB E K
ETGITRIG Lo R E IS I~ » 775

2. EEHE, FEICRIT S SMR 2K 58 &

EBREF SRS (IAEA) 1%, 2014 42 9 H. SMR OBFIRIHEAZ Y £ & O HiEEEL AR, BREH
B s A% /)57 IFER (OECDINEA) ([2BWCh, MEED SMR ~DOBLOEE Y 2 FE 2. 2016 4F 12
H. MtEHEE /R,

KE, FEE, B FFICBNT, B - EEEREZZRZT T2 A ToITWD, KE, I FHIZBnT
X, SMRIZKFT 2 MR OFE D LTV D,
3.SMR OREERDH SN B G

FEFSAIIZ SMR ~OHIFENE £ > TS Z L3N TH D03, SMR 1L, EHE CICMRTREHEL S
KHZTWD, R, #RuEtE, FFRn, EENOm COMRERH Y | ZOXER RO b D,

4. fEO

SMR (X, BHALTIGORTE RN EE > 256, MRBHEOFTFE, A~v— 7V y RRT VLT
v RORER, K0 @EWEEME (KD IRWBSRMEWEILER Y A7) 2RO DEEMERE OB, o
Bl D, K LT HRTHFICE LT 5 RBERH L LEZ BND,

[Z XNV F—DFRREHLS DEFBEINTH D] LD, RN, BHFORMNE &2 EEIAVTZED #7523
aEnd,

Takanori Tanaka

formerly The Institute of Applied Energy (currently Radioactive Waste Management Funding and Research Center)
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BATEIR Na AHERAR /D EEF O ZBENT
Neutronic analysis of natural circulation sodium-cooled, metal-fueled small fast reactor
R BN, AR EAT Y
LR TR

I M C DR AR ORI 72 E AR B O T2 D/ NIF OB ED T\ 5, DT 2006 412 JAEA
DEZE U7z Na i HIE BN I8 BB O N R RE - T5 7> L 30 4R O RREHIEAS i dlin 2 R & 975 L,
ABFFECTIL, N EHSE O ULOF OJFERAPERRZ H ) & L C HARTEER Na v E1a @Rk N @ dn ORI 21T - 72
F—U—F : BRER. DEEEF. SBEREL NamH

1. HH
—INZ, ETOWEM R T IMEIE LAY T A2 b KRMT % 51 (ULOF: unprotected loss of flow) 23 F84E L7z & & |
REHIBREAR RIC KV RIRICE D, 27T Na 2188 S8 25016 5Tl < DA MRS K DB

DEREN ) & 72 0 BARICA U D xiedige 2 Ve BERIEER U235 Z L 12 X o T, ULOF [ ZFREMICHERRFIRE T 5,
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B ER DS AL 3 DARICH OMIAR 2 285 L 72 BROIRBERFME D B2 DIREHIAR Z I DT 5 2 L Th D,
2. Ak

BURRAIRRET TIX, BAAESR &9 2720 JFOEEJHE2AY 0.001IMPa i 2 202 972 L D RELE  OARZZF S
L. BV By FEFE L CRBBEREZ AT 72, 2BMECH NRESEORFHMEIISRIF.D L 22ZB AN E & E
[565kg/s]. HIOREE 823[K]) & L., D LB L AR & A HRTOBE U Ao Iz A b4 8l Uiz, &1
WEHE, Wik fE 7 A 77 U JFS-3(JENDL-3.3), FERETEA1FERIZ 1T SLAROM % v, HEr-HLia 5 == — ¥ CITATION

ZAEA LT F—70 B, 2 RICHBEERR CEHE LT 7,
1.05

3. FHE#E 104 - 74GWdt
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HroFEREZRT, SRIFLOFLFEMII0ETHLDIIK L, BRME 08, AmEERue owt’

. 088 - BAFERPu15.0wt%

BRIF LTI OFEEERE 1.03 L35 &, 7 FEICERE SN, . :;;g;pulsumm
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F 7= PU EALEEHE KA A MREHA O fertile 239800 LIF 00 INERIE RS ﬁ:+%ﬁmmw
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[1] F#BRRHE. R¥HE, AHIEIT. KREME, HHBIT, DNUEBIF O - RERGEHIFZE(Z O 5)-Fak 17 FEDOHIZEHRD F & -,
JAEA-Research 2006-060, (2006)
[2] SAREAT, FARAE, PNREERE O L - PEEREHIFZE, INC TN 9400 2002-053(2002)

*Takanori Mochimaru?, Naoyuki Takaki! Tokyo City Univ.
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AN SIVBBREBEIKDT)— FN—VBRFIFEORIM
Possibility of Breed and Burn Reactor with Spiral Fuel Shuffling
fZE Y, WL 2, R e
HORTERTZREGE BRI - 0B TE5E MAHETYR FIgLYa—2x
PHORTERT: BHAHANAIENERE  Se8 51 iF5eiT

T — RAR—= VBRI FAFIZRB W T, T A VR — & v AO @O ERIC B RS E OBRE N B E S b &
INT, BREHEB IR E 2 A T NN E) S TEMT 2 HiEEZBR Ui, @BIREENE A~ 2 Elm s
RRIZBWT, Z OBRBHER T IEORRBEF R K OBRBGHR 217V 2 ORI R L 72,

F—D—F: U A V—@mlE, 7Y — FAR—=RBIFE AR, REL v v 7 U 7, e A~ A

1. #8
¥ oy 248 o ¥E5E (Breeding) & A BE(Burning)iZ K 2 THE A E—F LN TEV & 5 7 U — K 3— AR

THF T, ARBRE OBREL AR SN D T2, o ¥ A T ORI R TERR 2 #ERF 9 2 O 23
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2. Bk
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2 O T2 GG I8 OV TEAERAT 24T - 7o RBHTIE NAT.U-Zr 4 B IREL,

Core center

1: U6 LTDAISNA T
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MHRZITSn A~ A PREHIZEAE 1213 9Cr-ODS #il 2 Fv 7o, Rk
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F1% 445MW & Lz, I B
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1.013-1.028 DRI HMERF S5 FHEIABEIRREICE L7z, AR b M ’W/////
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BRI TN ZNORA, LERERERRELT Lot Zhic o a0 éﬁhﬂ@u 20
K0 AR T AR E) RO FEBLATREME D R ST,

BSEXHR: [1] FE A, P, MR B DESERRSENC LD 7Y —

RAN—= U BFAIFE ORI BARRF %5 2017 FEHRDFERTRIE 3F16

(2017).

2 HAD R H K& WBREHEAIAD
T Sy A

“Kazuki Kuwagaki?, Jun Nishiyama? and Toru Obara?
! Graduate Major in Nuclear engineering, Tokyo Institute of Technology. 2 Laboratory for Advanced Nuclear Energy, Institute of

Innovative Research, Tokyo Institute of Technology.
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EABEE LD T-H DM S CANDU KRl
Pudding-shaped CANDU core for higher burnup
A ORE, EAR EAT!

LR TR
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[1] KR&EktedE, ZWHES, [CANDU SFIZSWT ) HAJF T /174355, Vol.23,N0.6,P339-407,1981

* Soma Nakamura!, Naoyuki Takaki!

FIHARCH IR R w8 A 7L
—>

! Tokyo City Universitiy
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[3FO05-09] Pu, MA Management
Chair: Satoshi Wada (TOSHIBA ESS)
Wed. Mar 28, 2018 10:35 AM - 11:55 AM Room F (U2-211 -U2 Building)

[3FO5] Study on Fast Reactor Core to Manage Degraded Plutonium and Minor
Actinoid
*Shigeo Ohki', Kazuteru Sugino’, Hiroyuki Moriwaki?, Toru Tsuboi® (1. JAEA, 2. MFBR, 3. MHI)
10:35 AM - 10:50 AM

[3F06] Study on Fast Reactor Core to Manage Degraded Plutonium and Minor
Actinoid
*Akira Soga', Shigeo Ohki?, Masayuki Naganuma?, Masashi Ogura® (1. NESI, 2. JAEA, 3. MFBR)
10:50 AM - 11:05 AM

[3F07] Study on Fast Reactor Core to Manage Degraded Plutonium and Minor
Actinoid
*Kazuyuki Numata', Kazuteru Sugino?, Shigeo Ohki® (1. NESI, 2. JAEA)
11:05 AM - 11:20 AM

[3F08] Study on Fast Reactor Core to Manage Degraded Plutonium and Minor
Actinoid
*Kazuteru Sugino', Kazuyuki Numata?, Shigeo Ohki' (1. JAEA, 2. NESI)
11:20 AM - 11:35 AM

[3F09] Study on Reduction of plutonium by Using Thorium fuel
*Mikihiko Muta’, Satosi Takeda', Takanori Kitada' (1. Nuclear Social Engineering of Graduate
Schook of Engineering Osaka University)
11:35 AM - 11:50 AM
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BRIt Pu- MA BED-HOEEFFD OB

(1) =

Study on Fast Reactor Core to Manage Degraded Plutonium and Minor Actinoid

(1) Overview
ROAK IR, BE R B e B E1
LEF S HERS, MFBR, P =2EE T

AL LIe 7V b =0 DERRRELE UTREICHINT 2 & & b ICRFEYREE
$5y GLAPYRNIY o N A

F—I—F:@mdEE, L. TNV E=TL ATFT=TI7F /A R @mikik

1. ®E

EIEFIET Y h=7 A (Pu) OHE - FeferF R I W THULR)
B BT, S ORI ERY B EBOEITL Y BK
JFCO PuFIHNENL L, &EF RS AILD Pu OREEIERD
HELV LERAL LD LR AEEENRTTETWS, $72. &
$m®£glzw%%ﬁkbf®&J#%bot&®H%®7I%
AT 7 hE— FIZBWTIL, Y AT LAHICTFEET S Pu &U-?%%»— o
TIF AR (MA) OA Xy M ERMET A0, mRI{EL
72 Pu KON MA ORBEICRHME LT L 2B X DM BN S D, KIEHRT
EEAEORMAART N U v AmHEIEEFE (150 7 kWe FEHFE, 75 7
kWe SEREfsR) DL 7 7 L v AFLi%EH &2 N— R & L7V ki

BT % @Ak Pu J;%*Jrkp O, Bl &R BRICBWTEWRRERD 7 = —
AT RE— RIZBIT D ERAL Pu « MA BREEL L OB EHRE R 2k~
Do
2. BXIE Pu BREHRID

75 77 KWe FEFEMi% TR et L7z Dl & gm0 4 ZAR0R
B, 770 hEDOWESRBNRE— & 72D @A PulREHFE O (K1)
DR G 2TV, BREHRRNIME A R Lz, AJF L TIE, JFOEREL
HA S R4 R 58 S 2 F23E MR O 148 GWA/t 7> 5 122 GWd/t IZIRIB &5 %
VIR E 2% 78, FEREN R CHEE 3 2 BREHRE Rk i PH %8k 2 7= =ik Pu

LJCRCRGE

AR DR S
SR OIE S SE
PEFIERE (AT VAHEE)

fizhik2
Wi

HlEIP RS
5w AR

&

- A EEEBICHEBT 5 &

184k
4tk
300%
204k
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otk
a4k
6134k

(R1) OZFTANNAETHY, Pu s MAZGDLEZBEY 7 5t 1 755 kle IFLQFELEE

# (TRU) OELE ERAZ B5Wt%LLF) . 7~ U LKA NS

FEDHIIR (6 $LLT) . ARA RRISEIR v 7 F42%t (VID) THE L= v T bR
B O VEBN R 2 ke O A 0 B 22 2T T 5 BT BRIEERERL | o)
EKAL Pu DIRBE AT 5 B34 TRU 2548 & LT 64~134 kg/GWe-y B LD AL @*
(BMB2R 89.9% % 8) ZiERT %, 72721, Pu & MA OERIGICEE Pu-238 8.9 0.9
5 TR G ARA RRUSEORIIC k5T MA B AT & 51 Puze 22 =4
%o MKODEE . MA EHRITEBEO 1.8 W% £ THD &7 P24l 32 47
T 67, Ej]l]@ MA AR BUNE L 10D, Ik, 77077 Pu-242 9.2 10.4
v NOFREIZE D PuZHIIE L7V | @ikib Pu O RINLIKLAL %t Np-237 2.6 —
TH5ZELAHRETH D, Am-241 7.3 —
3. #E Am-242m 0.6 —
WA T B U o A A & HHARTRE T, mkik L7z Pu &Rk Am-243 2.7 -
ELTHWAZ EDTEAFLMESE B LT, Cm-243 0.1 —
i3 Cm-244 1.2 -
AEIL, BRBFEEEADOOZFEFETH D AL 28 5 @dp Cm-245 0.2 —
RS BB ) o —Bg & LTI LRz &t *MA Ut 7 VEE L DO8A

BEXH

[1] T. Kan et al., “Core Design of the Next-Generation Sodium-Cooled Fast Reactor in Japan,” Proc. ICAPP 2017,

Fukui and Kyoto, Japan, April 24-28, 2017, Paper 17221 (2017).

"Shigeo Ohki’, Kazuteru Sugino’, Hiroyuki MoriwakiZ and Toru Tsuboi®
LJapan Atomic Energy Agency, *Mitsubishi FBR Systems, *Mitsubishi Heavy Industries.
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mRIE Pu - MA BEED - DO EEFF D ORE
(2) BRAE Pu » MA BRBEFRID
Study on Fast Reactor Core to Manage Degraded Plutonium and Minor Actinoid
(2) Dedicated Core Concept for Degraded Pu and MA Burning
WIS, ORK BRE KW EATE A B
'NESI, 2Ji¥-7IBgfE, MFBR

EUVFROEBFF Y = — X7 7 hE— RIZBWT, Y AT ANITIEET D PuKLOAMA DA o _v k1 %
B4 B RBEF D OB & A R T,

F—I—F: m#F, P, V=0 L A FT=TIF A K,
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EEFE O FET R L X =L L TORBPKEDSTfFERO 7 = —XT U ME— RIZBWTIE, Y AT A
WICFEL TV b= L (Pu) KO~ AF—=T27F 4 K (MA) OA X2 b Z/MEL, 3k
HRA~DOBRDBHEZBI )V TRETH D, @mBFITZNAEER A CEBREEO =R L —KRTH D
Z & ETRT AR EBWRAL Pu - MA BRBENE D A BT L7z,
2. BXAE Pu - MA BRBEFID
2-1. Wit &l
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2018%F BARFNER
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(3) BR Pu OIFEEERERN
Study on Fast Reactor Core to Manage Degraded Plutonium and Minor Actinoid

(3) Reactor Physics Experimental Analysis of Degraded Plutonium
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Study on Fast Reactor Core to Manage Degraded Plutonium and Minor Actinoid

(4) Nuclear Design Accuracy Evaluation of Fast Reactor Core Using Degraded Plutonium
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Study on Reduction of Plutonium by Using Thorium fuel
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Concept of a nuclear fuel cycle using an environmental load-reducing light-water reactor
(5) Effect of high power density core on radiotoxicity
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Concept of a nuclear fuel cycle using an environmental load-reducing light-water reactor
(6) Toxicity reduction by adding poison (2)
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R&D of Transmutation System of LLFP by using Fast Reactors
(4) Evaluation of fission yield data for transmutation of LLFP by fast reactors
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K FIXFEERICBT D Z 940 ORFEEZ £ T IER DM, RORFI353 K% OSHAB = 3L F—I1Z K 5 1EH
Gy A6 D TR A R T FEEN F T 0 En(Z,A) 23 /N % ﬁﬁﬁizw#—tmmw\%%@FaAw
Hauser-Feshbach B CEHE T 27 A VY ~—thTH D, 02(A), Ea(ZA)Z /3T A —% L LT EXFOR LV f#g
L7-EREZ2 T2 X5 2E Lz, Y(A)E LT, England-Rider OFHlfE2FIH T 285/81EFh %
Wiz, FZAMZEHRT 2125 72> TE Y(A), ISP+ OLEESA v(A) « EEIFE P75 0 ERR E 2
METE 2 L2 AL L, E(ZA) % & Lk & Ol IE K 7 0 il = R b & — AP ol

Woods-Saxon 7R 7 > 3 v VAR 8 B 2 % —Hi -0 )L — & HIZ Strutinski+BCS D J7{E TIRIE L 72,
3. ¥

FRT — 2 OEE R U, PPy L UTIRIT LT A —Z ORMME 2 Lic, 363 AR5,
BFE - AWIIEIIRTF ) AT DFZEBRFE RIS K 2Rk 29 DO SCERRMEE B IR L R~DEFEF X [H
WA 206 F U7z LLFP A o A 7 A ORFFERIR ] DR TT,
BE 3
[1] S.Chiba et al, "Method to Reduce Long-lived Fission Products by Nuclear Transmutations with Fast Spectrum Reactors"”,

Scientific Reports 7, 13961 (2017).

Kohsuke Tsubakihara®, Shin Okumura?, Toshihiko Kawano2, Tadashi Yoshida?, *Satoshi Chiba!

Tokyo Tech, 2LANL
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EEFZEEA LTz LLFP BZE# S X T LD RFRE
(5) INVESEIRIC & 5 LLFP %R0 O 8% 5 14 514
R&D of Transmutation System of LLLF by using Fast Reactors
(5) Evaluation of nuclear characteristics of a LLFP loaded small-sized fast reactor
FHIRFERE L EAREAT LTI AR S, fERe 4
VHRHR TR, 2R BRI AAEA

/NG LLFP B8 2 2840 L 72 DA L B3 K OBIREET 217 W\ 2 O D 2 ] 52N
5 Z &2 LY LLFP #A#HF L & L TORRNMEZ R LTz,

F—0—F: @, A, LLFP

1. #E

B 3IF TR AT D AR O P TR 2 R o fE (LLFP) BFAE L., BEEMOBLEN L
JET_NEREEL o TS, AWFE TR, FNARSBEZ S L TR pBED AT L0 /N O @ 2~ —
A2 LLFP 20 EE BT DV AT A EMET L2 2 AN ET 51,

2. LD & fFib T

BE#H+ HLLFPZ 6K (1-129, Tc-99, Se-79, Zr-93, Pd-107, Cs-135) ([Z#EE L, wHENEEL THELNTZ
WE A b EC&)E (Te, Zr, Pd) F7213bE&% (Balz, Cs2C0s.ZnSe) & L CEM EEbIZT Ty b
3 KON R ey L M i SO L 0 B 24T 5, LLFP & 3R W D B0 13 A £ 0
M 3 JOUALREIO v — 27 Z2 33 2 72O YDe 2 VT D Z & ZFE e LT %,

LLFPZ~ /L F U HA 7 W L 0D S®H 70T, VR 7 727 & (SF=ABE/ERKE) 71.0L0
KREVWZ ENLETHH, LLFPHILy 3 L O T IRENC & 0 3% LLFP 4K~
BT B0, FLREDS R LA WOMRREITEL 2V E IR [ rp s . 70 YD,
DA MR U, W mfE 72 EREA R 2 B o LF.OE V IZ670# RFHEE 70 0 30 e &
ZEOLLFPHR 22051 - i michiliE L (K1) .

Wi x ¥ —FL T HAra— K MVP (B7F—%54 75
JENDL-4 A H) % AT 6 Ju [FRFRSTRF ORRBER I 217 - 727
B OHMETICHLTSE>1.0 ThHZ ENMRSNT, £/, #l
1 REERFORBEBMEL Y 777y MEEFELED b
REL IR OZRIHIRZ N &9 5 i L Tdh Y LLFP AR
DELTHNT 5 Z EBbholz,

3. RBLESBOTE 1 &J71f LLFP £ AR &

JLHENEES T2 6 1 FE D LLFP RIFFREHC LY SF>1 2R L, FIERBEME T 2P0 a5 2
EWTET, A%IFE. Ny 7= FITHT 28R bBE L. TNENOHEE 71 ZER AT 5 feoi
IR P D OREE D 5,

B AWTICIIRT S AT AR R T L D SGBREE D ORLEELORETH 5,
BEXH

[1] Method to Reduce Long-lived Fission Products by Nuclear Transmutations with Fast Spectrum Reactors,
http://www.nature.com/articles/s41598-017-14319-7

“Yoshihisa Tahara!, Naoyuki Takaki!, Satoshi Chiba2, Toshio Wakabayashi3, Yoshiaki Tachi4

Tokyo City Univ., 2Tokyo Institute of Tech., 3Tohoku Univ., 4JAEA
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BFIFRERRIC K B/85 09 LDOEIS B U5 BB T D B S
(2 PWR ZFIAL=N\F O LORIRIZET HERERE
Development of Techniques of Creation of Palladium by Nuclear Transmutation using Reactors
and Separation and Recovery of Palladium
(2) A Basic Study on Creation of Palladium using PWR
SRR B, e IEEL Y, TEE Rt
VRO ZERY:, 2 AR IRBL R gE & DC

AWFFED B WX, B0 R A D43 Bk - BZEHIZ X o T ARETRE CEIRFI ATRE72 T ¥ v A (Pd) % Al
B AZ L THD, 2015 FHEDOEESTIT., 7 I v ro—T )UIE%E V- Pd OS5 BERNEZ R LT,
AEHETIL, BEHOEAEZR L LT, PWR ZFH L7z Pd OAIELUCEET 5 i RET O R 25T 5,

F—T— K BEH, THEAR, NTTU L, BoRERY, IEKREEKE

1. 88 : TEROEEBIREY A 7 V2B T, BORAERMFP) O A&, /BRI L TEIR
FHT L ZEPmaTshTnDd, Lol FREBELS—F —OBRRMIEEZ AT 52 L0, VT =
7 ARWEB L e T AR)DOEFFAIZIL, 50 FREOHAMIMNALETH S, £7-. /X7 T U L(Pd)
ERFMBEIMEETH 25 Pd OBIGRRE WD, RMARSHESLEEE ST D,

Foxlx, ERBEIY A 2 VO F T a e LT, BRI LIZFP 22 —5 > R e L, TR TOBE
BUZ K> TIRBERE R A ML HE 2 AT 5 Z L 2B L TR, FIC Pd OAIRUCER LTV 508, At
JETIX, FP 2B 0BfENY L7 Rh R ®H HWME Ru & Rh O&&%2 2 —7 v h& L, PWR ZFIH L72kEE
BUZ X o T, ARHESRE TEIEFI A rIREZ Pd ZRIHLT 5 2 L 2T LTz,

2. BFTFi& . Rh BHEDH 5T Ru-Rh Ge O RINAHEF X OWIEHEGEIG 1T, 250 RMEE 4.7wt% D
1100MW #% PWR THABEE 45GWAItHM, 5 4EMEIZICH I A M L=M, &% —4 > ~ i PWR Ol
ERILIEIRE L. PWRIZEBIT DN —F TR A XL RO LT PWR IR 5 2 L 2 18E L
Too KT CIX RO H T2V 12 ROFIHBERNE A/ X —F > b2 2ER L2 KRIZHE VT, MVP-BURNE
% VT RURh 72 & Pd ~ D RZ R AR BE AR R T 2 Sl L 72,

3. TR 1EMOPMET RIS 28 L7 R ES R H 720 o Pd ERE R IT Rh HLATIE 920 g, Ru-Rh
B@TIE540 g LinoTe, £o, R 1L FROMANI L - T, EESH7C Pd T OBESPERALAT 7Pd
DI ETRY | ZFOAHEEIL Rh A TIX 1 Bg/g LT, Ru-Rh &4 TIX 108 Ba/g F2EETH Y | IAEA B E D
HEFRL~L(1X10° Ba/g)Lh T &l o7-, L7 -> T, FPH® Ru & Rh O&JEFIHIC 2 E e 50 FFAFEE D
WA OMIZ Pd Z4FET 52T, VAT 28T 52 ENARETH DL EEZXDND,
BEE . ARFRIE. BURTERTERE L X — A E B K OV ISPS B 15J12066 DB A% T2 b D TH D,
BE

[1] A. Terashima and M. Ozawa: Nuclear Science and Techniques 26(1), S010311 (2015).

[2] ATerashimaand M. Ozawa: Progress in Nuclear Energy 93, pp.177-185 (2016).

[3] A. Terashima, T. Kaneshiki, M. Nomura, and M. Ozawa: Energy Procedia 131, pp.160-166 (2017).

[4] K. Okumura, T. Mori, M. Nakagawa, and K. Kaneko: Journal of Nuclear Science and Technology 37(2), pp.128-138 (2000).
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Neutron transmutation doping of n-type spherical silicon solar cell at high-temperature

engineering test reactor

*Hai Quan Ho?, Yuki Honda?, Shimpei Hamamoto?!, Toshiaki Ishii', Etsuo Ishitsuka®

!Oarai Research and Development Center, Japan Atomic Energy Agency

Abstract

This study proposed a new method of neutron transmutation doping silicon (NTD-Si) for producing the n-type
spherical solar cell at the high temperature engineering test reactor (HTTR), in which the Si-particles are irradiated
directly instead of the cylinder Si-ingot as in the conventional NTD-Si. By using a ‘screw’, an identical resistivity
could be achieved for the Si-particles without a complicated procedure as in the NTD with Si-ingot.

Keywords: HTTR, MVP, NTD-Si, n-type silicon, spherical solar cell, high conversion efficiency

1. Introduction The p-type spherical silicon solar cell [1] (as shown
in Fig.1) is a candidate for future solar energy with low fabrication cost,
however, its conversion efficiency is only about 10%. The conversion
efficiency of a silicon solar cell can be increased by using n-type silicon
semiconductor as a substrate. However, it is difficult to apply a Czochralski
method for growing a highly uniform n-type silicon semiconductor. Thus,
this study proposed a new method of neutron transmutation doping silicon
(NTD-Si) for producing the n-type spherical solar cell.

2. Method
The Si-particles moves circularly around the screw and from the top to
bottom of NTD-hole by gravity. After being irradiated, the doped
Si-particles are collected into the storage container by a suction tube for
radiation removal. The neutronic calculations were performed with
MVP-2.0 code and JENDL-4.0 library to estimate the resistivity of doped
Si-particles. The configuration of the HTTR for NTD-Si was also optimized
by changing the number of NTD-hole at replaceable reflectors from 3 to 12
and NTD-hole’s diameter from 10cm to 25cm. The optimization of
NTD-holes was carried out while keeping the decrease of ke less than
0.5 %Ak/k. The irradiation time was estimated to obtain 10 Q cm of
resistivity, which is suitable for fabrication of the solar cell.

3. Results and conclusions The optimum results with various humber
of NTD holes are illustrated in Table 1. In the case of 3 NTD-holes, 20 cm
is optimum diameter which can produce approximately 39.6 ton/y of doped
Si-particles. The irradiation time and reactivity insertion, in this case, are
42.4h and —-0.5%Ak/k, respectively. The case of 6 NTD-holes with 10 cm
diameter could produce 22.5 ton/y of doped Si-particles, while about 33.6
ton/y could be irradiated in the case of 9 NTD-holes with 10 cm. Besides, it
is not feasible to use all of the 12 replaceable reflectors because the
negative reactivity insertion is larger than 0.5%Ak/k. In conclusion, this
study proposed the new NTD method for irradiating n-type spherical silicon
solar cell at the HTTR, which is expected to achieve the low cost and high
conversion efficiency in comparison with conventional silicon solar cell.

References

[1] Minemoto, T., Takakura, H. The Japan Society of Applied Physics
Vol.46, No. 7A, 4016-4020 (2007).
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A proposed scheme for NTD Si-particles is shown in Fig.2.
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Table 1 Amount of 10-Q.cm doped silicon
in optimum cases

Irradiation Mass of

Num.of D Ap time doped

hole  (ecm) (%Ak/k) silicon
(h)

(ton/y)

3 20 -05 424 396
6 10 -03 374 225
9 10 -04 374 336
12 - - - -
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Measurement of energy dependence on incident photon energy for photo neutron energy spectrum

w2 MR WA L RBEBI Y REES EARERS. BEIHS
'KEK, *##fF K, A, “TASRI, * ek

NewSUBARU O 7 kB — AT 4 &2 HNT, 13.9MeV 15 26.6MeV £ TOH - L&¥—F v hED
HRESE DD D HFPEF D F )L — AR b bz RIS LT AIRIE S o F L— 2 Bihies & AT
REE A2 W CTIIE L7z, B O AR T RV F — (KR & & BT o7z,

F—7—F : NewSUBARU, JtHET-| AATRRIIE, =R F— AT Fb, EH#EKS. 7RFERMY

1. #E Tt~ I1ZNewSUBARU ® BL 1 (2B T 16.9MeV EME I 382 —47 v MTAS LIz Ak
TN F DAY MV EMENAAEZRE L, (D)ARRBERE L BEERRICL D 2 50N RHHZ L, 2)E
PR FERL Y O BRI X ERMR Y 0 i & R Bt oA O, AT ath cos2@ 12 XYV iR T
X5 L. B)ERBEEDITAEEIFEIZRNEERWI L2 2017 EOEDEESTHRE LZ[1], 2D 16.9MeV &
VN TR ALF 1T Au(y ,nx)FE D E RO B — 7 = 2L ¥ —13.9MeV ([ZH K E < e RO IS R
S>ThH, (y n)DOMIZ (v 2n), (y np)eD LE VT FILX—%EZTEBY, 25 ORI A
N7 MZEHE LTS, AFETIE, AR =¥ —% 13.9MeV £ T P72 IEETT-> T, FtET=
RIF =AY FVITR BN D 7RFER Sy & R Y D AT 0L — (K2 Ji A LT,

2. BER  FEBAR - FIEIT 2017 FOROFESTHE LIZNE LR TH 5, FEBRIT NewSUBARU @ BL1
—P—Wia T Ui TIT o2, L— =R Nd:YVO4 (1064 nm)% AV, EfEY v 7 OEFEF TR ¥—
EEZ, VA= TRDLZLICED, 13.9MeV, 149MeV, 16.9MeV D HLAYET- 2157, KT DREIXL —
P—DNFIZT A /AR EAND Z LICEVFFELRE Lz, #—% Y MiE 10mm £, 40mm & O MR D4 T
D, KFIM 60 L 90 B, $hiE EJm 90 E, #—74 >y h B T0em (LEIC S A T O, SA VTR
DRBIRIES T L—2 % 3 GakiE L rRigs & Uiz, Ritgs L B v — 20 FE1E 5% AR TR
ERE L, H v BERRR AT o 1o, = RLF—R

~7 hVEE L7z, SCINFUL =t— R CHE L7 10° —T— oty o ]
L . e
BhE e AFHE TR LT, R T L R A i 14.9MeV (x10) o
ol b 16.9MeV (x100) 4
L7, _ 4
3OBR B CAMETICHLT 90 EFMTHEL g ]
YT DT R A F AR L 139MeV 3 @§ﬁﬁﬁ%§ ]
149MeV. 169MeV & 3 RO 7= %A ¥~k LT E 03l 5 Mogppy  ° -
5 ® Wy
R, AT AR ZBETOEDLPEERS L S 3 Es _
[¢] -
BT 52, ZOBROT ALY —zk 5107 F ®%% ; 3
ESBHLANT &, KT FAF— P ASK 10 < = N 5 7
10~ F -
FLE— DRI 2 5 2 b 8BSk 7 o7 - :
%%Xﬁ 1 0'6 [ 1 1 1 1 1 1 1
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[1] MBS, AR 2017 BEOFR
Neutron energy[MeV]

* Toshiya Sanami'?, Yoichi Kirihara®, Yoshihito Namito'2, Toshiro

M1 AFETFITx LT 90 EJm CHIE L=
HFYEF DT R — AT kL

Itoga®, Hiroshi Nakashima®, Shuji Miyamoto® and Yoshihiro Asano’
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Anisotropic parameter of photo-neutron from Au in giant resonance region

RE B MR B3, el @Akt R B 2 EA BIRC, B Em°
Ve R AIE, AR, B IEEMIE, 2JASRI, ° L R

FLRILIEGEI T2 — 7 > M BRAET 2P OEER S DIEETTRT A= 2R, BEORIEIC
X o THE SN TV AES XL O Courant DFUT L 5 FHEE & Felik L7,

F—0—F oty BRI, HEHEL T A =5, HREL, BRI ER, EE Y

1. #8

Fex X 17 MeV BEREE T3 — 5y MCAS LTZBRICRAET 2O A7 M Z2JIE L,
2017 AEDOFEDELSTHRE L7Z[1]. 4 MeV UL EOEBERS OFAESHi % ath cos’@=a+b(2sin®dcos’p-1) |
a=2.75e-4, b=9.66e-5 L 1§72, Z T OXEMFID M & THEF RO /A, 0 & ¢ 1P
DA & FALA (ERRIED HHPER) ThH D, —J5 ., mEDORE CEXMGFER DR 2 E 2 D56 DIk
T AR TOAESFAIL, 1+a,P(cosh) ERINTWD, Fx OWE TIXEMRIEE HNTZDT,
¢=45" & U CIHEMBICERL a L b DEND a, 2RO MEDOHETH LN TND ap & D EITo T2,

2. LB

ST NT A=K -a, DI H RN T B & ENEZENENAS =R F—L Pl f =XV F—Th
Do NIEADRHE B A AT SAERFFOGE, TRV =R KRR LF—L [T LA TRLTZ,
Courant ® U2 X % 55 fE % Mutchler D (82)2% V- ICEB L 7= b D bR URITRT,

-a, Eo (MeV) HIE E, (MeV) | HH#t
0.260.03 22-7 LA | Al(n,p) >1.8 Price, Phys Rev 93 1279 (1954).
0.30%0.12 22-7 LA | Si(np) >3.9 (>6) Tabliabue, Nucl Phys 23, 144 (1961).
0.1520.05 55-7 LA | Si(n,p) >3.9 (>6) Reinhardt Nucl Phys 30,201 (1962).
0.45%0.03 14 TOF >4 Mutchler, doctoral thesis, MIT (1966).
0.38%0.03 13 TOF >4 Mutchler, ibid.
0.26%0.04 17 TOF >4 Present work
0.25 <#HE> Courant, Phys Rev 82, 703 (1951). I=co
0.4 <BtHE> Courant ibid. 1=1— 1=2
0 <BtHE> Courant ibid. 1=1— 1=0

BEXM

[1] MiESE, AR 2017 HOFL.

“Yoshihito Namito'?, Yoichi Kirihara®, Toshiya Sanami'? Toshiro Itoga’, Hiroshi Nakashima®, Shuji Miyamoto®, and Yoshihiro
Asano®
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20 5L U 34MeV BFAFRRIGIZE T B RF, FILS =L, HLU
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Measurement of neutron-production double-differential cross sections in most-forward direction
for 20- and 34-MeV proton incidences on carbon, aluminum, iron and lead targets
g KM, JEoT PRI, NI EE
VESZAOFFERHIEE N HORJ T TSR BR R

20 B L O 34MeV B AFHZ BT DR 710 (B —Adlicsxt LT 0 EEJ5) oA mk — Eiksy Wi
FEZWE L, BLEREAL INCL 38 X OGEM 2% 7 — % JENDL-4.0/HE 1235 < PHITS OBl & Helk L7z,

X—0—F : AR ESOWIEAE, &A1 5w, PHITS, INCL, JENDL-4.0/HE

1. #8 2 10MeV UL EO = R F—FHIK TOR - A SUSIZB W T, R B S 2 it 1
FIROET M A R0, Z O A RGERE TR FENICEB T D OLENEE S 2N EEREE 24 9 25,
FEBRT — X2 OR R D EGREA S LT — % & BIC TR E ORGEDN H212 2 ST, RREET
X, BEICHE (R L7- 48, 63 35 L O 78MeV B+ AFHI 332 FEBRT — X 122 T, Wik ff O = % )L ¥ — K17
P X0 REICTAET 2 B CTHEM L7- 20 B8 X O 34MeV B - AFHI X9 5 EBrAE R4 5T 5,

2. QIR EEBE TR E R AN BT B S S 0 R FZET TIARA (2 T3 L7, AVF 1 2
o ha b S D 208 LU 34MeV [ B — A EFEZET v 3= NIZEE L7z natC (B X 125um) |
qumm)mme@&m)xiom@bumm)ﬁ%:A%L Ak U 7o PR & il g s BV e =
U A—%2%E L CIIERISE -, ENEER LB E— MTERA T, E—2X  7TRICERE L
17277 77 =0y T Lo TEMA~D ARG A Z G Lz, MEETIE, WEa#y > FLr—2I1cko
THYEFZRBRE L, 2 OEE) = 1L X — [ IMATRHIEIC K 0 E U, FHEITILH G St R o — R
PHITS |2 X > TfT o7z, PHITS IZ81F 206 IZIX, INCL & JENDL-4.0/HE # ZhZh v, 1%
DR S 36 KO O R ST A I TE & [R5 7 34-MeV proton incidences

Present work
HEIOBELT, 10% | 1 — PHITS (JENDL-4.0/HE)
I :tpb (}( 105) e PHITS (INCL)

3MREER 34MeV B AFLUSITI T 2 A ERY
JEFAZNT 69 2 IRl 7 7 i o0 vk -2 R By
FE#X 11277, INCL OFEEREIT, WIhoEN
JRFRZCH LT HERIEL D RE %5 2 7, F72,
JENDL-4.0/HE |2 X 23HEAERIL, natFe (2Xf7 2 5
BRAE % FL < B9 % 28 2TALIS b LTI RREAT , natPh
WX LTl NaE il L7z, Z OfmiE 20MeV B A4t
WBWTHFEERTH -7, HBETIE. AHB =V

108

. "Fe(x 109

104

AL 109

10°

Double-differential cross section {mb/MeV/sr)

100 | o R
F—F L OIERE OB BRI 2 Wi i O K47
PEIZOWT b ikam T Do |— -

Meutron energy (MeV)

X1 34MeV 51 ASKISIZIIT B A5 5 W
e AR R T AR W T R

*Daiki Satoh?, Yosuke Iwamoto! and Tatsuhiko Ogawat!

LJapan Atomic Energy Agency
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E U\ C, LiF, Si MR 9 3 13.4 MeV EFFASFHHEFIREDAIE
Measurement of thick target neutron yield from 13.4 MeV deuteron-induced reactions on C, LiF and Si
N IEID SEE L B KRB R BRI SRR AL
JIE M—RR Y, & B L, BUT (BRI &t
LI R

FUM RELNIHES « I B — AR v & —(27C 13.4 MeV EFG % % OFRFE & 0 BV C, LiF, Si i
T 2EIZL ST 0 EHAISHE LR EFO Eﬁ“ﬁg%%mbkoﬁ%%t@@izw%~ﬂﬁb
ZHEG TSR D ZEM IR & LA R, =R — A OFROE DR R ST,
X—U—F: HEHEFARNKIS, ZEMRSPEFINE, RE. 7o)V TF UL Y ary PR

1 FE  EG I PRI L3RR e Rk 2 R B TR IR STV D, RO BRFE IC
IXER T EWEOISIZ K o> TEKRT 2 T OFT — 2 BETH DA, BTN T 274
R D FERT — X IIRRE LT\ D, £ 2 TAEF~ 13X 13.4 MeV O HEG 1% C, LiF, SiEERICIH L, +
PEFUEZ BT Lz, S HI2, FBATHIRANC T, P SV R LR ¥—0 ZHG 723610 5 HPETIL
ERREINTEY, 207 —% LT 5 2 LI X > TAFRLFICE D FE O MES AR
FIZED XY B B2 D0 EE LT,

2. EBR SUNKFEIER SR — AR o Z =X T AR L CEREIT o7, BERTE
13.4 MeV [Zh#E L, JE X 1.0 mm OFER(C, LiF, SHICHFT 2 Z LI k> T O EHMICHAE L w7427
& 5.08 cm, [E£5.08 cm DA o F L—4 NE213 IC L » THH L7z, £72, EREOECRE X
O LT S 750 R S D 7o OICBBL OB IA Z R E L TNy 7 7T v v RREZEIT - T2,
3. MBREEBE [BONTEZNLT U T74+—NT 4 Y TIEC K> TR FINEAZEH L, M 112 LiF
Bzt 3 2 EG B XL O =EE T AN OGEIZEB T 5
MU EZ T, BT AROEEIZIX 4 MeV (HTICE
Wi fROSHEK & RSN D E— 7 BEN R 5 555,
“HE T AROSGEIIIR N o T, TRV —FF

—h

o
-
o

L L L L L B B B B

“ﬁgw LiF |

.., Odeg.

—h
A

TTNY [neutrons/MeV/sr/uC]

LT EFINEICIIREREITR O o7, T 10°L . ‘.. i
. EBTFORA TR F R BB T VRS < : Y, e
- w:Presentwork v, ., :
BACHMRES R T Th s L EX 6N, 4 T (ed= 134 e " 0y
120 FEICBIT B LiF & Si OILED il 1T - 7228, fhod 107" o :Drosgetal. E
- B B - (Et=20.22 MeV) ]
FERIRZCA B 1 D IE ZATWV ISR I LT, Hin i ]
ﬁ#ﬁ J: D }iﬁﬁ%ﬁ%@fﬁﬁ%iﬂ ié kiﬂﬂ\}qﬁféﬂé 0‘ = Ié‘ = I1I0! = L‘|l5l = I2|0J = J2l5l = |30
ATRTIE DRI A ) R 2 LA S neutron energy [MeV]
% WIS HERE 7 1 75 W(ImMPACT) D —Bg & L TN 21 LiF B0k 5 BT R O = &
L7-HDTT, b5 7 NS EE A I oD Bl
BE 3CHR

[1] M. Drosg et al., Nucl. Sci. Eng. 182 256 (2016).

"Hayato Takeshita!, Yukinobu Watanabe!, Hiroki Sadamatsu!, Katsumi Aoki!, Naoto Araki!, Shoichiro Kawase!, Tadahiro Kin?,
Nobuhiro Shigyo?, Takashi Teranishi!
IKyushu Univ.
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200MeV (d,xn) 5 it = E 5 B m 18 0 R AR E

Systematic measurement of double differential (d,xn) cross sections at 200 MeV
TR KM, <D SEE Y, R PR, RER AR, JINE SRR, & Bkt
FOU PRI ?, MERR MY RO MRS, \R WY, g ESS
LIUNREE, PR HERE, PKEK, *HURMF, °BROK RCNP

TN -2 B pEdek O RERFINEAFERS (L, Be, C, Al, Cu, Nb, In, Ta, Au) 1Z%f L C, 200MeV 5 A&+t
FARES O B WS A E LT, FEBR TR AR T L — & EJ301 & 7o AT IRR v 4 i
L. B 0 D 25 FEOHFIPHC EMOWiEiET — & 2 55 L7z, 200MeV LLF ORI THFET — 2 & &4,
PHITS X° DEURACS A 21— RIZ L 2FHEM R & i U, FRCAST = R VX —RKFEIZ DWW TE LT 5,

F—U—F &\, YA, CEMo WAL, WE, RATRERE

1. 5

REBFE RGN PE TR, LLFP 25 Ha, HOFHESEAI A RI B, Bt & IF bR B % 0 S 4 B T o
FABZHE SR TS, IERCHHEFIRORF OO, B AFPEFART —% (B, “EBROW
HRE(DDX)T —%) BARIRTHDN, WET —HF BDARE L TO DR THERERS T — % Ol btk A
TRV, YBFTE 7 L — 7%, RIS % —(RCNP)IZ T, 102MeV TO R FERI7: DDX 7 — 4
BTV, BEFOHEGRET VO F~— 7 Mk a1 T 572[1,2), AL TIE, AR =RV X — (K72 AT
5 BT, JRWE & S OIS 5 200 MeV ER T A S o7 AR R0 DDX %l L 7=,

2. KR - fAT 103s""|""|""|""|"'s
RCNP N NO =2 — 2 TERBREIT 72, EBROFEAMIL 102 MeV T F"C(d.xn) g;j
DIATMELL & AR L T B, 200 MeV (Tt L=l 72 = 107 p 200MeVAN g0
V@I (L Be, C AL Cu Nb, In, Ta, Au) (KIS LE, 204 D f AW
AR AR L O ET L, ST A< by 2§ Oy 0]
% 0 [0 6 25 £ T 5 EABDMAETRE Lz, hEF=drr— E 100 | *Eﬁ%ﬁ E
RATIEREC & 0 e Ui, s i —lor -y 2l K| ot
BT BE0Ic, KESDRRD 2 A0 EBL kA v F1L—y O 104 %§ ]
(FI4EHZ :5.08 cm ¢ X 5.08 cm & 12.7 cm ¢ X12.7 cm) 2 A=A 5 7m & 102 I A P I « .
20 m DOHAICERE LCHIE L, 0 50 100 150 200
3. FEE . E Neutron Energy [MeV]
AN C TR % 200MeV [ A k7 /E Rk DDX i R % 71 X CHEYICHT % 200 MeV

T, ABTFUE—OHS (100MeV) T, BB TARGIC R AR Oy
B W ET R o TmRIA VW E — 7 EN BRI S TV b,
ARG TIX, B2 o To A= 3L =25 2 e TR R OB BOSBERRE 7 /L (PHITS X° DEURACS)
DOFPRERER LB U, RIS KT 2 AST = 3L F—(KIFHEIZ DN THEEREIT O,

ABFZEIE, BERFEIN A 7 RX— 3 2 FE T L IR HEE 7 1 7T 2 (IMPACT) D —
BELTCERLEZLOTT,

e PE
[1] S. Araki et al., Nucl. Instr. and Meth. in Phys. Research A 842 6270 (2017).
[2] S. Araki et al., EPJ Web of Conferences 146, 11027 (2017).

Hiroki Sadamatsu®, * Yukinobu Watanabe®, Shouhei Araki?, Keita Nakano®, Shoichiro Kawase!, Tadahiro Kin', Yosuke lwamoto?,

Daiki Satoh?, Masayuki Hagiwara®, Hiroshi Yashima®, Tatsushi Shima® ‘Kyushu Univ., 2JAEA, *KEK, “KURRI, SRCNP
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¥E MeV/u oI FASFIZE 1T 5 7B RIEDHR
o—particle breakup at incident energy of several hundreds of MeV/u
LT KR, SRR R, O JREE Y, UER W RN Bk
FATE RRAL S, Wi %, Aot ?i/[\ Y ofafE Bt
PIUINREE, 2 @ ROV — NGRS eReAs, ° R AT 2T B S B,
BN LTI

TEETRREE R B BFZEAT HIMAC 128\ C, T3 /LF—100 5 £ Y 230 MeV/u TOo i1 A ki 7Bk —
BEMSWEEOMEEZRB Z o7, B, BB, —HBF, *He, a ki ZAE-E IEIC X > Tilkhl L ChE 5
157, INC BRIGHEIC MG HA L, MERMREFRERE AR L ERTS.
X—T—F: BN A — FERL, o AN, BRI, —EMOWimeE, 2 sG

1. #E

TR BRDS ARSI R 7ZIGE TH 203, BRI TFHELETAE LD 2 WHLFIZ L IR EIE < 2
MR SN TWD. 2IWRLT1X, KFA AWK T D7 7 v 78— XD IRWEIRET T, 1BRE—
LOEED BN AR REN G LSS, ZAAMBEEL L TREPAZSIERITEEZLNT
WD, BRI EBICHRT OMEBEBOEMRRBY NSLE LD, L, REBEA L VARKIGEOT —#
X OCUEFFIC D BAFAET . AR IR IR AV DL, — I A — R(INC) £ 71X & 75
T BRI & — AL ZEFBRNGEM) ) B 72 D 2 BEBE T A S5, BEFEDOET M X D AR
FAERO IR EIFEV[1]. 2T, bt PSR 2D TE 72 INC =— N[2]0E H P 2 %05 MeViu
o NS, BRFEA A NFBURAS EIEIRT D, a A ~OHERICITEE MeV/u TOa N GRL 1A pl — FiK
Sy Wi AE(DDX) DR T — & BNLETH 573, 35 MeVIu L LD T — X 138 S Cu/au. AREFZE Tt 100
¥ LU 230 MeV/u e ASF SIS DDX D325 T — % ZHif5 L, INC = — ROYLIRICEY e,

2. RE&

TR IE FHe A TEAT D HIMAC BRCEBR A B 272 o 72, HELEWNIC C, Al, Co, Nb 5UEH 2% E L, A&
T R)LF—E, = 100, 230 MeV/u @ He A 4> Z W& L7=. HELIE D 30°, 45°, 60°, 90° D AR — 2, Si Y=E(k
Mitti#s, GSO, PWO ¥ F L —a b otk L, SRkt 501, BT, —EHb
T, *He, a KiF- D= F X —ZHE L7z, Rk IZAE-E #E% iz,
3. R -E®E

FIHIZ E, = 100 MeV/u T *Co(o,dx) i DDX DfSFT — & L 4k
INC + GEM T X BRI HEAERZ/RT. 30°/ 5 90°DIEAWAE T, kK
300 MeV FEE DR =R VX —lisy E THRBRT — ¥ 2552 LN TE .
JLAE INC OFFRRE R 1T 30° CTHRERIE 2 FFEL§~ 5 7%, 45°, 90° L /4% DI
RICE b RVERMES LT L TR 0, BB TR R T BLE IR O }{;
RnELEZS. 0 50 100 150 200 250 300 350
sEH Deuteron Energy [ MeV ]

[1] J. Dudouet et al., Phys. Rev. C, 89, 054616 (2014). E =100 MeV/u (2517 5
*Co(o,dx) )it 7> DDX.

10° ;g' 'W '+ TPresent | 4
10" E Co - INC + GEM{
10"
107" k
107
107
10

DDX [ mb / (sr MeV) ]

svel ol ool sood 3ol siued 10

[2] M. J. Kobra et al., J. Nucl. Sci. and Tech., 55, 2, 209-216 (2017).

“Yuji Yamaguchi®, Yusuke Araki', Motoharu Fujiil, Gaku Watanabe!, Toshiya Sanami?, Naruhiro Matsufuji®, Yusuke Koba®,
Yosuke Iwamoto* and Yusuke Uozumit

YKyushu Univ., 2High Energy Accelerator Res. Org., *Quantum and Radiological Sci. and Tech., “Japan Atomic Energy Agency
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J-PARC MLF JKERIRHIM S BH Sh S
180 EAMBZBBHRHFIRILF—ARY MLORIE
Measurement of Energy Spectra for Spallation Neutrons Emitted
from the J-PARC MLF Mercury Target at an Angle of 180°

FAFPERSE Y B —ER Y s T R
1J-PARC/IAEA

RIBEERG IR % J-PARC DO NNEZRD H A S 4172 3 GeV B+ B — A & WE A fn B 7 KR it i% MLF 0
REREERIIC BN L, AER9H 6 180 FEJ7 N i S 2 Bkt P 1~ D = kL F— 27 MV ERIIE LTz,
F—D—F: FHETFZRNF =27 ML KRR, BSOS, e M-, J-PARC

1. #E

UTAE, RS P 2 R U 72 KRS v IR MR OB SR L TV 5, 2D ORERRIZHE O JE v
WCHEEZREMEZE 2 & CRBEOREZ IR MA DG L 725> TWHY, R Ll 180° 5 A 1%k
FE—LHX T FPREINDIT-DEHAEEZELS ZENRTEXRY, ZO7D, BHG TA U7 e
PEFRZ DX 7 Ml L CTOMBIC R REICIRIR U, KGR EE M7 D50 3% o0 B S OVEERIGRR A HZ R A o /%
7 NaE 2D, REBRTIX, Bix e AT 3L —I2x19 25 180° 7 REfe b vE 7 D BT — & % B
BT HHF7ED—B & LT, J-PARC NERE O IE S 7z 3 GeV 1 B — A & W AR 72 F2Bii 5% MLF
DIREAEANTIRGT U, FERD 5 180° 7 NS it S D BRI - D = R L F— 27 MV ERIE LTz,
2. RE&

FERTIL, PHEF TR F— AT MVRIEICHRATIRHI(TOR)IE Z VN BERRAR: TR M- DU & A3 SBd Y ©
&% 05 MeV 725 20 MeV {1 D= )L F —aall 2 1E Lz, A5 126 m EifilCERE S o fmm &
oA (BHA T ISR A S > F L — 2 (NE2I3) A iRiE L, #hx 25T B — LT a v T O T THET
TRNF =AY MAEEFEM LTz, A7 T4 VIITICE D . SANT v T RO A B L7l
EZTV, FEF RN =27 MULERE L, 22 TR, Mm% H 2— 8 SCINFUL-R
Je O P2Cf PRI X B B Z & L ICRD . MIESIC X 5 RMAAZEIT 4% (lo) L iFfli L7-. & SITHE
FHRZE & B DR o R R RREIE 5% & AT L 72,

t Exp.
3. #&R 1 —INCL
Bz, EBRTHEonNHETFr= R L —2AX7 |k - Bertini

L EBERUSET L INCLA.GIGEM 12 L %Rt HED b
A& 73, 20 MeV LA E O SRR CIHERIE & D ZEHN HL
51575, INCLA.6/GEM iZ 0.8 MeV 75 20 MeV @
P CERME LHBT L2 ENbnoTz,
4. $&8
SHITERE L HAM L OEROFREHET S 0 T

LT, 1MeV UL FO TR )L X —fFI D A7k
N BRHERZ W CHIEST 53HETH 5.,

TABFZEIE ISPS MR 17K14916 DB A5 T 7= 6 DT

Neutron flux 1/sr/lethargy/p

'ﬂi-!‘__ﬁ.f TTTT fl

3

T T TITT

Neutron energy MeV

7 f L — 2T N L0 Mg

Hiroki Matsuda®, Shin-ichiro Meigo®, “Hiroki Iwamoto®

1J-PARC/IAEA
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345 MeV/u 5 > E— L% RS R L
(1) fRZFAIHT DR MEFZEMTINEDRIE

Radiation evaluation of 345 MeV/u uranium beam

(1) Measurement of double-differential neutron yields for copper target
HE K, wiT EE, mh SEC O RE %
PIUM RS, BRI S T AN ER A e o & —

BV RIE—A 7727 N —TIEI U 7o E— LD RIBFEALZBREFT L TEY . EROEBELDOT-HIT
U E— AL DHETFIREOWET — 2 BUNETH D, T I T, 345 MeViu 77 > AFHZRH B8 2 —
Ty b OHYEF ZESINE LS, RITRERNE CTHIE L7c, JEME L PHITSICEAEY T ey 2
L—a vORREDORIKREI TS T2,

F—TU—F: U7, i, PUEFEMONE, AERES T Lr—%, RATEREIE

1.¥E

AL M IE AT RIS e > ¥ —D RIE— A7 7 7 R U — (RIBF) Tld, &1 H7-0 345 MeV IZ ¥V 7
VAT E =L EINETHZENTE, FREHEE LT, VI E—bDOKMEIZREFTL TS, koD
LD OIHFIRE LTI E—L X =57y hRE—ALX T ORI L > TAEKRT 2T &
WMAONEORET — XN ETHD, T T, AR TIIV T o E— AL EDORISIZ LV ERT D T
O EMOSIE A FRATRERE TRIE LT,

2. B

FZBR X RIBF O ZeroDegree Spectrometer D F10 F = > /N— {1 CTiT > 72, Z—%4 v MZiL345MeViu 7 7
ORELVHLEWVWESTH D 10mm OFEHW\W =, ¥ —7 vy hev I E—AEDRINIL > TEK SN
T-HMETF 4 0 B, 45 5, 90 JEDALEICHRE L= 3 5D NE213 AikRy v FL—2THlIELE, Z—4F >
b & PEF R AR & OTRITIEEEIX 0 T9.5m, 455 L 90 T4.0m & L7z, 0FEFANCITER L E S 5.04
cmDYUFL—FE 45FEL O EICITEREEESN R27eamDLOEZFHLEZ, £7-. EE 2 mm OFfE
KFRINHOT T AF v 7 FL—F KRR ORI RE Lz,

HYEF O R A —E, MERNPOLDOF A IV TEFEEPHETRESHROE TN L, RATRFIEIC L V&
H L7z, B — A58 IK106 pps TITo7z, BREY 7Y A7 a ba oy ik UEEE2 18.5 MHz Th
Lz, Ay E P ORITRIM OZEN 35 ns LR O 2 RIER SR E Lz, 2oL X, JEARE K
R/ —(F0E T 130 MeV, 45FE T35 MeV, 90ET40 MeV Tho7z, £/, #—F v b EEHFHET
BHEFFOMICERDO Y ¥ F—R_—%FEL T, ¥—F v "D OHEHEHFEFBRESRICAL RNy 7 7T 7 R
Ry A E LTz,

3. R 1

B L EERL - EyBRO TR, Ny 7 7T 00 RA X
Y NOBREZEITH T L THLILE 0 FEJ7 M OISR
tx TR REY I a2 —Yara—F
PHITS 2.85[1)i2 L% 0 EHMOFHEERE R, 0
T TR =R L F—2 200 MeV Ll _E T JQMD-
1.0 £ 20 DV & FAWTEHE L7- PHITS OFE R L E
RS — A EHBELTWDHZ N5, LaL 200
mqufuﬂ%mJD&zo?ﬁ%ﬁ%ﬁéuto
_hi manoiH%%®WE¢m%Wﬂ:

T T T TTTI,

-
Q

® Exp
— PHITS JQMD-2.0
----- PHITS JQMD-1.0

TTY [n/sr/MeV/source]
3
TllHlll T lIlHli\> T IHIIH]

R %mzfﬁ%#ﬂi#@ﬁ¢6W@¢uu 10—
%ﬁ’%ﬁﬁ’b“(b\éﬁﬁﬁ@ﬁr%ﬁ FTWAT=dEEZD Neutron Energy [MeV]

n5 2], ¥FTIE., MoOAEOERMEREL I 2L 1. 0 EOHMET AR K 5 EBFER &
— g URER L ORBIZOWT bR T 5, PHITSIZ LAY I 2 Lb—3 g UER L ok
5 Sk

[1] T. Sato, et al., Features of Particle and Heavy Ion Transport code System (PHITS) version 3.02, J. Nucl. Sci. Technol., 2018,
https://doi.org/10.1080/00223131.2017.1419890 .
[2] T. Ogawa, T. Sato, S. Hashimoto, D. Satoh, and K. Niita, Phys. Rev., C92, 024614(2015).

“Kenta Sugihara', Nobuhiro Shigyo', Kanenobu Tanaka® and Atsuko Akashio®
'Kyushu Univ. RIKEN
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345 MeViu 5 v E— L% A REHREEE
(2)SAIRAI I3t 9 B 7% BB U5 RE oD ST
Radiation evaluation of 345 MeV/u uranium beam
(2)Measurement of residual radioactivity produced by 345MeV/u 238U beam irradiation on Cu
ORME O, M BEE Y BUT BT IR K2
VEFH RIS R v & —, 2R

RIBF MNEEZSHiF% (2B T, 345MeV/u 7 7 > B — A & SR BRSNS L, BERPNIZ AR L7 Rl & 75 B8 i
MO LT, OB A2 — K PHITSIC L AFHE & el L7=,

X—0—F: U7 8, b, EA A2 e —2A, PHITS

1. ¥E

B AR e RIS 8 > % —Rl B =47 7 7 F U —(RIBRIZEA A NERTHY , 1HT-
D 3M5MeV IZU T U ENMETHZ ENTE D, MKEHEE LT, U7 v —ADORBEEHT LTV,
REBRTIIE—L LT ERILEMTHLMCY T E— a2 BH L, TOEREBAEZE T2, SHI
il & HlchH RS = — R PHITSINC K 2 51 & bl L 7=,

2. RE&

A EEE W, BFH720 345 MeV O 5 2 B — ARSI IS U, FOEBEHEHREZHIE L
2o SAEEAIE, BE—ANIEFEALAEX 10mm & Lz, £ LT, EX 1Imm O#l% 10 fiER-ZEEIcT 5
ZEIEY, ARl &, O Y — AEEO Rl & RPYET- XS Rl AEBNZEHME L7,

3. #ER

SARERY O T L D b AR T 5 2 LN TE T, 4B D 8 B OFERIC B VT, T
KA. B L O SR % e — MR O RN X DR EREZNIE TE 72, & 52, JIER R % PHITS
IZ L BEE L L, R OMERGR RS~ A LT,

SEXH
[1] Tatsuhiko Sato, Yosuke Iwamoto, Shintaro Hashimoto, Tatsuhiko Ogawa, Takuya Furuta, Shin-ichiro Abe, Takeshi Kai, Pi-En
Tsai, Norihiro Matsuda, Hiroshi Iwase, Nobuhiro Shigyo, Lembit Sihver and Koji Niita, Features of Particle and Heavy lon

Transport code System (PHITS) version 3.02, J. Nucl. Sci. Technol., 2018, https://doi.org/10.1080/00223131.2017.1419890

*Atsuko Akashio?, Kanenobu Tanaka!, Nobuhiro Shigyo? and Kenta Sugihara?

IRIKEN, 2Kyushu Univ.
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VUNa=y KERHRICS S it TR OB E R

Theoretical Calculation of Neutron Cross Sections for Zr Isotopes
TR %t
AR AT SRR

WHFHMIEEE T —% 4 77 U —JENDL-4.0 OUGETIZHT, JRT S CTH 2 Zr RN RO Wimfis, 0.1~20
MeV D AFFT R L —EHIC B CEREHE L=, FHRTIE, JENDL-4.0 (28 £ QW EZEIRREAE I %45
WA O RN & AT,

F—7—FK : JENDL40, &5 —%, Ya=v L, TR

1. #8

JFCF IR - B — 2 9E2 v —7 Clt JENDL4.0 OUG T CH i AR M2 D T D, R JENDL 1D
DL LT, RS S A WMEfEO M R R AT T VD, Zr B4 3B K ORERITE E- B E A R D T v %
IV 7 2Rt LT ST D, ARG, SfEaRGER L D T 20MeV E COHWEF AN =L i Zdsu T
KIR Zr [RINEAN(Zr-90,91,92,94,96) DORET— 4 % Bl FAV VCRIRL L, 13DV A S350 — 4 OV JENDL-4.0 Ot &
bole U, LS, YRHAJENDL Gl LS Ml ~OERRDT- 8, HELZEIRIE 45T — 4 Z4iFed D TE T D, ARGET
VL MEZERAE T3 5 SRR B AT,

2. BHEA® _ B
FHRICIIRET — 4R 1— K CCONE [1]%f:/H L 1k il

7o AWrmEfE, TR ERGELETE RS M QN R e . AR )
BT A IO TRl SO © b w —
JSORARE, E i Born )IfElZ AVCRIE L7z, ARk i BRI MEERS)
BRSO, AR PRI R T- = 05 | Errsasmess)
IT eI T U OB E A THED - 4 FRECEERE
T2 2 LC D ORISR RA 2B HR AR { . ,),é g EE TR
Friddr, WikikiAskD T, FEICEL T, R —X JE s
L O—EE M ESED0, FEEHREID/ T A —4 12 14 16 18 20
—DfEA TR LT, FHEFASF T RILFT— (MeV)

1. Zr90 @ (n,2n) Wik
3. B8 0.06 ———————— ——

1 %R 212 Zr-90 D(n, 2n) & (n, p)Si~DWTHFE % — :iﬁi(ﬁ;zmﬁ)

T 100, RIS T, MR ), T8 e o1
R L B < BT HRERA 5 - LT T, [ 2 S [ <iaa cop— t ]
T, (0, p)<(n, np+d) ST U D Y-89,90 DHEZZER: )
REICAI % BRI E RS O FIBLNE % 5 58 L 72 = R
15MeV 5 C Qaim DHIEH(14.7+03 MeV (23U T & ol iﬁ?iiﬁ%"%ﬁ%ﬁ‘
375 mb[2])LZATV N, )R ATz, HEZEIRIEI T % % .
T2 WHAFEO N =R —(KFE S 15MeV LLET g F; I
13 JEFF-3.2 OHffiEE L ) b Tk LR 2155 2 , ,.pﬁFﬁ
ENTET, FEOHME FRUSORISICRT B 0 s 10 15 20
A HRERT D, HEFASF T RILF— (MeV)

2. Zr-90 @ (n,p) Wrikifk
BEWR
[1] O. Iwamoto, N. Iwamoto, S. Kunieda, F. Minato and K. Shibata, Nuclear Data Sheets 131,259  (2016).
[2]S.M. Qaim and G Stdcklin, EUR-5182e, p. 939 (1974).

* Akira Ichihara!

1Japan Atomic Energy Agency
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HIG/NS A —5 OFEHEE AV - RIRE M EE E
Calculation of cross section in resonance region using the statistical properties
of the resonance parameters
i NTEA, R, EAE
JAEA
ABFFETIZ, FERT — 2 DMFAE L7258 OSSR O BRa TS OV T, SERIAIBLE A BT+ 2,

F—U—F: BORERY, HRER PEFRT—H
WE . JERICEOE P BB S AR PRI 2 PR T SRR O - BT RE TUIE RIS D

RORBEDOBENIER IR E | HBOT R L F—RIE L HHIEERLS FET5Z L3R CH D, —FT, %
I (ZJIERRE DR SR & < 72 % & RO /L —RIE-PIRICHF B3N S Z LB T D,
Z OHIGOMFHINMEE 2 W THIG R T A —H % T 2 NORAE S, HRFIROWEiE 2 515 3 5 FIESRE
SNTWDI[1], ZD XKD RFHETIBDOERT — 2 DIFE LI RN 8 £ DT — 2 FHiiiZ I T, B
FNCHABDIERE ST H FEE R VED, L, 70X MBS HWmfEHEIZB N TED L 9 ITREE
ERET D0, E12T ¥ DWETERT Wi O N EMEIR E DR TH % 2N B L TOWEIE 5 TIZZR0Y,
T TCHEHANET Vo H DR ST T A — & 2 O TR E R A2 E L. 7 o X AER L 725
TU?@*E@Km‘fi%tﬁﬁ%@%@ﬁ%‘ﬁ*/\%ﬁ<‘: LCHLMMTLE[2], ARFZETIE, RRED FiE % G Rk
USRI A O BER TS DUV TR HOBLE D B 0T 3 2,
E‘I‘%%;f R RO VX —[E, TYEFIREZ ZE Wigner 734, Porter-Thomas 734 (5341 D)
EFRANE ) NHT U H 2T 7L, Breit-Wigner A& AW CWiRifEEHR %2175, D —EDT

FINF—E B CHIERE DT RV —FH 2 FHE L, 10 ' ' " ' faverageg 82 —_—
BB T U H AT — RINBRETHEEHOILIE T X — 10° ¢ e a"era;'; -
By FERGEREAITS - L TR R D qg2 | o L Se(n,y)]

EOMFES BT 5,

BZ ™Se(n, v ) IGHmfEOF AR E RS, BOHE
FRIE DD AT A —F ¥y FEHWTHE L= X
SV SERJWTIEIRE, IR 0D SERR T RS0 O R fE
ThD, Fio. FROBUIMTHAERRI MO LR, TIR% 10?0 16" 160 16‘ 162 163 164 10°
TRLTOD (EREA S FHRE T RS 95% L LT incident neutron energy [eV]

), ARRICEY | MRS RWmEORD TN | MR D 0 X 2 Wi O EMEN E &IV & H»
27257, G TCIE, 2O X ) ZeHEHELE D b OBTEFEOIR 5 B NI HOW T L §E 7 imm A 1T 9,
(fF52)  AWFTIE. RERMFHIN - A4 7 _N—a U381 5 EEMOMEREREHEE Y 2 77 2 (ImPACT)
D—EE LTEMBLIZHDTT,
2Z3CHR - [1] D. Rochman et al., Ann. Nucl. Energy 51 (2013) 60
(2] dZEt, ERE, BAE, [Bo7 ek LB iERimfgE o T3l . AR5
BEOES . HALKZ)INF ¥ /32 2016 4F 3 H 26~28 H

cross section [b]
=)

* Naoya Furutachi, Futoshi Minato and Osamu Iwamoto

Nuclear data center, Japan Atomic Energy Agency
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OKTAVIAN TOF 8% H\ 7z ENDF/B-VIII 8 4.1 DX F~<—27 T R |k
A benchmark test of ENDF/B-VIII 8 4.1 with TOF experiments at OKTAVIAN
R FAK, EME AL Al 2
UG RY:, 2 BRI B ZEBH e B

KETHBEHOET —4% 7 A7 7 Y —ENDF/B-VIII 4.1 DX F~—2 7 A b % OKTAVIAN TOF 5k %
MAWTIT o7z, ZOfE%, ENDF/B-VIL.1 & i# LT Cu, Co TIIFEMMEBELWEBIC RS REFEMZ
NTWDZ ENRDroT,

¥—U—FR: _XF~v—277 A, ENDF/B-VIII, OKTAVIAN TOF =k, o LW i F

1. ¥8

FHlE AT — 2 T A 7T ) — IR E e P CIA AV DR TEY . ZORBEEZRIET D Z L
FEHRR OB - WG RICB W TEHEETH S, 4R, KETHETOET —% 7477 Y —ENDF/B-VIII 8
41 DR TF~v—7 T A & KRKFE T 14MeV Hik1 L7 FE5 4 5 (OKTAVIAN) Tf 74172 TOF £
THE SRR A7 bz AN TiTo T,

2 fENTIT 15

OKTAVIAN @ D-T H A#t TOF ERAZR FEER TV < O OWE Tirbi T 5 A3, ENDF/B-VIIL.1
725 ENDF/B-VIII 8 4.1 TEEMN D - - % & A 72 F81T Co ERIREBR & Cu BRIARERD — > T
bol-, #Z T, EF— % a— F NJOY2016 T ENDF/B-VIII 8 4.1 ® 5Co, 63Cu, 65Cu ® ACE 7 7
ANEERR L, Z D 2 DD FEE % SR H = — K MCNP6 T L 7=, thig o 72 92 . ENDF/B-VIL.1,
JENDL-4.0 % AW /= fi#tr 472 7=,

3. fER - BE
fENTFE RO —# %X 1 & 212737, ENDF/B-VIII 8 4.1 Z W 7= fi#ldrhE Feid, Co BRINARFER ClifhorsT
— 4 54T T Y — AR L D b EBRIEO BB L LTV %75, Cu BIKREBR Tl OB 7 — 4
FTAT V=W FER LY BERE L O—HBEL 2> T35, ENDF/B-VIII34.1 & ENDF/B-VIIL.1
RO RNTRE RO ZZDIRR Z PR D720, HDRFEDKICDT — X % ANB XM biT-72 & 2 A, 5Co
TIRIEMMERGELIC L FRRE AN ER I i T D SR DT — 2 AR S/=Z & 68Cu, 65Cu TITIFHM:
BELKIS B DT — 2 PNER SN2 LI2hH b Z L L, FFic O W TIEY BRET 5,
s Expt. ©re Expt.

==ENDF/B-VII.1
==ENDF/B-VIIIB4.1

1 | ==JENDL-4.0 h

0.1

«==ENDF/B-VII.1
==ENDF/B-VIIIB4.1
1 | ==JENDL-4.0

Neutron Flux(1/lethargy/source)

Neutron Flux(1/lethargy/source)

0.01
0.1 1 10 0.1 1 10

Neutron Energy(MeV) Neutron Energy(MeV)

0.01

1. Co BRIRREBR O P M+ 2 ~2 hL 2. Cu BRIARFEBR O P M+ 2 ~2 hL

*Yuta Isobel, Shigeo Yoshidal, Chikara Konno?

ITokai Univ., 2Japan Atomic Energy Agency.
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FENDL-3.1c ® “K F¥—#4 B89 %a A b
Comments on *’K data of FENDL-3.1¢
AU H M kun?
VAARIE T IR . BT R BT 2e B R R

FENDL-3.1c ® *K ¢ KERMA %%, DPA W&/ T KL ¥ — ik 7- TREI/NE < 2o 7 HR Z2 3
P AR X — T D (n,p). () D 2 RAFEHRLT-=F L F — 2 RH IR « =R F—F —
HIZENR D Z L 2L M LT,

F—"7—F : FENDL-3.1c, “’K, KERMA {%%%, DPA i, (n,p)5its, (n,o) S, 2 YR 17— &

1. ¥E

2016 4EFK D JF T~ 1142 T FENDL-3.1b @ **K & KERMA f## (= R/L¥—/3F o 2{E) | DPA Wi f& 2 i
DT —H2 T4 770 EAMEERF—fE - CREINE S (K1) KR E LT, NJOY 23(n,p) i
B DV E M) G D 2 WA ERL -7 — X 2B LTV D ATREME 2 8 L72[1], T OROKET T, Z OED
JFIRIE NIOY (2 B D TiE/el, BT —2I1Cbh b Z L3 L7z, 4E, FENDL-3.1c (2017 4£ 9 A2 YK
HSESNTZ) O YK &b L2, KERMA #£3, DPA WA K= L ¥ — itk TREINESL Ro R
oW THET 5,
2. BEAE

FENDL-3.1c ® “K O (n,p))is, (n,0) & AME = F /L ¥ — i+ KERMA £2%0, DPA Wiiifflc K& < &5
LTWe728, (np)in. (L) iD= R L¥F—,35 2 (JAEA @ PSYCHE =t — RfEH) . 2 IRFGFER 7=
RNF— 2R~ R « TR F—F —F ZFEHICTR~, #EEIED E, NJOY2016 T KERMA ##4,
DPA Wrikif 2 it L7z, o
3. FENDL-3. 1¢c @ “K @ (n, p) Rt 10|
FENDL-3.1c ® *“K D (n,p)R )il 1.8MeV £ T R/ X — 3T o A3
. 1keV £ TIX 2 ERL - Th D1 LR YAr D= F LF —H
FEFINEL, 1.8MeV £ T 2 AV ~HRINER « =R )LX—F — F 3
WS WZ B RO, 60T —2%EETS ((BEIELEZT 7 o ~— | K40 KERMA
A V% FENDL3.dcrl EFER) ZLICk V| K= X L¥— g7 T O e "
KERMA %%, DPA WiEifEN K& < 7en Z &nbmnoiz (K2, 3), E1 “K®KERMA %%
4. FENDL-3. 1¢ @ “K @ (n, o) B> o .

FENDL-3.1c ® K On,a)KIET —ZIFT R F =T AN LENT e —reoLate [
WA, 107%eV OIS RS O 2 IRGFERIF TH 5 o Kt & FERE Cl e
DIFNF=RIFFINS < —T50 2 RV VBRO TV F—RRE
TELHZ L& RO, FENDL3.1lcrl O “K 7 7 A LD (n, ) IED «
R LR TCl D= IR — 2 WA U ULE - =R X =T —H LN
AEET S (JEIELT-7 7 A /L% FENDL-3.1ca2 &FES) Z LTk D, W’“;&ﬁ@mJ“W
=1L F — it 1T KERMA %%, DPA WriEif#2% FENDL-3.1c.rl &9 E2 “K®KERMA &% (BE)
DLKREL D LNt (K2, 3), .
5. £&® . -

FENDL-3.1¢c ® “K D& /L — 1+ D (n,p). (n,a) D 2 WAE ? L
BT R F— 2 I~ HINE - 2RX VX —F =X ICERDH D Z

& & 5732 L7z, FENDL-3.1c ® *°K % JEFF-3.2, TENDL-2015 ® *K
YK THRBROMENE Z > TV 5, n
B ETE B T
[1] 48 i, FFH%2S (2016 EHkDKLS] INL4. reutomeneroy e

—FENDL-3.1c
—JENDL-4.0
——ENDF/B-VIL1
JEFF-3.2

KERMA [MeV b]

KERMA [MeV b]

KERMA factor of K40

DPA cross section [b]

10 L

“ 40 n =3
*Chikara Konno', Saerom Kwon> 3 K & DPA BiETR (B 1E)

!Japan Atomic Energy Agency, “National Institutes for Quantum and Radiological Science and Technology
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—a— MY JERISET VORISR E PHITS ~DEHRE
Development and implementation of a neutrino-induced nuclear reaction model for PHITS
PIEE Y, BAR KRR, R =2t
EF kA

TR %518 = — | PHITS(Particle and Heavy lon Transport code System)® = = — ~ U J AR KIGSET L%
B LEIE L, R FOEBEREEZEE LFHE T, =2— )/ OmBRAOSHHR TE 72,
F—DO—F:==—FV/ B, BEBREEGFRE=a—F

o
il

—a— N I RBREIGIE, Sa— N OREREREZER, FAR OB L W o 7O
T, IEFRICEENEE > TV D, B EG R = — R PHITS 12, #&k==— Y J OKG
EFANRASTELT, =a— b EWETELTER L Tz, AT, FrciEsEz H(v
e.eIn SUNMZEH L, ZORIGHEZ PHITS ~32%E L7, T T

3000 +— _
2. ik i
Br=a—b) kT2 H ORISR 2000 1
Strumia & O ZFANIZEFA L=, Zhick v A= 3L E1mo; ]
F—200MeV L TORUSER D Z LNTE 2, ITIZEY 2 n
ARt BB T & T OMEB R, BB R L kL — 4l ]
DERAF L, Strumia HORMATEZOLNLITBED LI (KRS

CariTR=Sc - -1000 + -
3. R -BE, PPV S T
Za— Y AREET L OBIEEHERT 5720 72000 1000 0 1000 2000

z [cm]

2, BT OERBEREEZBE LT, K10KRT M1 HEOSETRR, Wk ok 804 5
A ET o, PRICR SNBSS R AN B Wb lid=a— 1)/ &k LT,
WL, ==2— Y 2R 2) 0N S 5 MeV

D v e & HH S AR S Azt co, 3x10%Y
AW EEFE U, BB THY . ve bk & ?
FORIETRAT BBETIC L %5 & 2102
B2 D, TOME, 20X A SVALES T I
M HH, 3.0X1020 count/ B FALE O b 3 1X10’21;
WEBIE, WEOREE 3.2MeV 13, Kito qQ
ICLEMeVII B RA T = & b TR T, 05 TETETETETETEY

728, H(v e,e)n SUSET /WL 2018 A EIZ Y IHILF—(MeV)
UV —2 &5 PHITS BHiICEETETH D,

2 WS THLOND IV RB &AM,

[1] A. Strumia, F. Vissani, Physics Letters B, 564, 42-54 (2003)

“Tatsuhiko Ogawa®, Shintaro Hashimoto®, and Tatsuhiko Sato*

LJapan Atomic Energy Agency
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PR ER L PHITS ITE 112 R R EOFTEE
Estimation of Systematic Uncertainties in PHITS results by ANOVA
REAR PUORERY, emE =zt
LT kA

R« BA A EFHR = — R PHITS IZB W T, BRIRET VORI S ZlEJR & 3 5 R MiRE T a5
DT IESW TR 2 Z LI XV | FHlA RO B 2 N UEIZ 0D IHCRIL O3 Hr &2 /e & LTz,

F—T—F : PHITS, KiFHikitE o— N RFEREE. 0BT
1. #8

NEERE % DBE~WFHEEICFIH ST PHITS[AIEZ, £ T A il 30 TR0, fEROEH
PEITHEERA A CHER T 5, 7272 L. PHITS OEEBUSE T /WIZITE 10%D RHEN S N EENLDHERHH T
W, ZORENSNFERICEZ 228G RMmE L U CGHET 20N H 5, Fex X, Total Monte Carlo 1
[2]% 5, BRIGET VEOREN S ZRIRE T 5/ MitZ%2 7 HMi L CE 7z, Ll ZOFEITFGHFR
EDPNINZ EZRGMLELTEY ., MEFES AR T DRHCE OB ONHRDUI T TE oo Tz,

2. BHEF%

Z Z°C. Sy At (ANalysis Of VAriance; ANOVA) A2 A L, b X N U EUZxb 9 2 URR LA o AleE & L
Too XHUIMTIE, FHEME O RAAI R ER &R ERIC KL > TE# T L L, FEREZHTTD
FIETH D3], K 1IZHBOHTIC K DM ORI E R T, AWFFE TILB R AR O A HED> S A3 R AL 70 2
K &5, WnifEz LB S TR0 0 (RFxLfhsd

——

L \ExRUBm | [FHHiE

B, EA UK OBMBIHAE RO RS D LT, Py [ wEEE HEREL || T
i

WOt b REO T L REREE YT 5, 28 | gD L [FEE 1 E 2

" . oy e 18 _ 3

0 RE s N 3 Pa - 2o -

BEEL I 1L S0 B THATH LY, L RS DER K %QEQﬂ%m_)$@$ [ RTiE

VR AURE NG RMEEIAEREE & b, Ly | BT AEEEs || |3

- . g 2 b ¢ : : i

L. Tex TEHME O RN 2 FEOBREOITKET D \ET =

—

TEERHL., FNEIEICINKOH ERHRAEZBIR LT, B ‘
1. 3B HTIic X At o FiA,

3. MR -BR

[ 2 12, PHITS CTEH® L7z 100MeV FiE1-% 10em JEO MBS LIS/ O EF 7 Lo AL B R
FUE OBMRE RS, RIS 1,59em (2B 1T 5 2 EHEEZ ZNZNRER TR L TEY | fAERITARAE
(FERtRAZE+ R A L) Th D ARFHE TIEPPE T Wi FE IS 30%IE DO RN S A d 5 & L Clrmfiz A8 S8,

J=50 & L7z, &FHH & 23203 | OEINIEW—TIZIE L TE Y, BETRKIICRHERRED L & 72

%o AR EREORBR EIZH HO(1=2x10° D) & Fij o O(1=2x10" D) 3 o i_'—l@mmI I
B LT & RRESMUR LRI T, Ak REL 1 g LS
RSB & 72 5 ST B 5, BK D BESMRIIC A SV § I

DHRMHICE O &RBEE LTV 2 R, ZOBARM 5 10 ]
DABAIET b TR ARETE 5 L ot 3 [/ :
COBEEE BT S LT, b5 | ORREOIREHETE S, § | & |
%30k L IR
[1] T. Sato et al., J. Nucl. Sci. Technol., in press (2018). 10" 102 10° 10* 10° 10°

[2] A.J. Koning and D. Rochman, Ann. Nucl. Energy 35, 2024-2030 (2008). 1&EH-YDER MU

[3] G. Casella, “Statistical design”, Springer, (2008). 2. VEX159cmIc T 5 kT

*Shintaro Hashimoto! and Tatsuhiko Sato! .
TIVE L ADEYEIE L ARRE,

LAEA
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and Measurement

[3HO1-05] Analyzing Technique

Chair: Masashi Takada (National Defense Academy of Japan)
Wed. Mar 28, 2018 9:30 AM - 10:50 AM Room H (U2-213 -U2 Building)

[3HO1] Development of the fast determination method for Strontium-90 by
accelerator mass spectrometry
*Kimikazu Sasa’, Seiji Hosoya', Maki Honda", Tsutomu Takahashi’, Yukihiko Satou?, Kenta
Takano', Yuta Ochiai’, Keisuke Sueki' (1. Univ. of Tsukuba, 2. JAEA)
9:30 AM - 9:45 AM

[3HO2] Development of Analytical Method for 4C Determination in Biomedical
Sample by Mid-IR Cavity Ring-down Spectroscopy (3)
*Ryohei Terabayashi’, Volker Sonnenschein’, Hideki Tomita’, Noriyoshi Hayashi’, Lei Jin',
Masahito Yamanaka', Norihiko Nishizawa', Atsushi Sato?, Kenji Yoshida?, Tetsuo Iguchi’ (1.
Nagoya Univ., 2. Sekisui Medical Co., Ltd. Drug Development Solutions Center)
9:45 AM - 10:00 AM

[3HO3] Spectroscopic analysis of radioactive strontium with high isotopic
selectivity
*Yoshihiro lwata’, Donguk Cheon’, Masabumi Miyabe?, Shuichi Hasegawa1 (1. The University of
Tokyo, 2. Japan Atomic Energy Agency)
10:00 AM - 10:15 AM

[3HO4] Spectroscopic analysis of radioactive strontium with high isotopic
selectivity
*DONGUK CHEON", YOSHIHIRO IWATA', MASABUMI MIYABE?, SHUICHI HASEGAWA" (1.
University of Tokyo, NEM Dep., 2. JAEA)
10:15 AM - 10:30 AM

[3HO5] Resonant laser secondary neutral mass spectrometry for micro imaging
of radioactive isotopes (2)
*Hideki Tomita', Kosuke Saito’, Volker Sonnenschein’, Tetsuo Iguchi’, Masato Morita?, Tetsuo
Sakamoto?, Keita Kanerari?, Toshihide Kawai®, lkuo Wakaida®, Yukihiko Satou* (1. Nagoya
Univ., 2. Kogakuin Univ., 3. Japan Neutron Optics Inc., 4. Japan Atomic Energy Agency)
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MEBRFESMMEICE SR FOVF VL I OFETEEEDEFE
Development of the fast determination method for Strontium-90 by accelerator mass spectrometry
e, aFR, AZER!, & 5 EERSE SRR, BEEKR, KA
VHLCREE, CJAEA

P RF 6 MV X 2T MESVE BT HEE 2 VT A Fa T 7 290 (°Sr: s 28.79 4F) DR iE
RIEDOBFZED TV D, BUE, OSH-INEEE BT (AMS) DR HHRS & LT, St IR T 101 54 15
T D5, AFEFR TIX,Sr-AMS TOJE B 72 3B RE D BLIR & o> St 534711k & DRI DWW T35,
F—I—F: IEEEESPIE, AR TF UL, 6 MV ¥ T ANNHEER

1. ¥E

NSrid, VIR TIE=T LR EDEGRAERY TH Y | JLF JIFEEIT T OB 1950 FFRUIZ T S
NI RREANZIERIC LY, BREETICHSE SN BUR MR- TH L, L, Mg TH D *Sr

IINT VT AL L BN 0 B 720D . 2R E B TEOBREARD ST\ 5, AHFZETIE

NSr ZNETHZ LT, WE BRHEBNOTR) TOZFAX—HRELZFIA L THEL LD FRER (F
Y70 0Zr 70 8) Z43HERA L C, EEMICHRET 2 FEERR L,
2. EBRAE
2-1.6 MV 4 U T LIMEREESITEE

B KT 6 MV Z > 7 DAIEEVE R HFEEINL, 260 Cs Ay ZRAL TR e~L bRz
7 LN #+(National Electrostatics Corp., USA %, 18SDH-2) & O 5 #r AR A B-E 4 A BB % i 2 72 Wi &
ARG T A & TRERR S AL TV 5, 2016 4F 3 A BB 254G L Thb . BREMBUTTETED 9Be, 14C, 2Al,
36C1, 41Ca, 21 2D\ T, FNLAEE 10710255 10710 L~UL D E & E AMS 28 i AlRE & 72 > TN 5,
2-2. Sr T AREH

St T B MR DIAA A ZR L, £D720, 7 kA hr o F U LA(SIF) b, Ag)
FAAy SIFyZBEH L, B, G E—LDAR X ) Ik 5F v —UT v FEFFST-Hlc,
TEMED PoF, ¥y R & &k StFs : PbF,=1:4 TRA L7, ¥StFyd B — A & LT, &K THK 400 nA %15
TV D, AR LR E D 72 6O DFEHEREHE, TAEA @ Proficiency Test sbEHA &2 7R L7 6 0 & V-,
2-3. AMS HIE

%Sr @ AMS HIE T, MEELE 6 MV IZL D 0S¥ % 51.8 MeV & THE L7=, HIER T, 5AEmA
AE-E 77 ZEHERS S DU T A A5 O Rl E S 2 i~ T, RO OZr & D5y B 2 il 2 7z,
3. ¥&wm

EANAI L 722 St D AMS 1T K 2 B IR L7z, %S O RS & LT 2Sr/Sr~ 5.5 x 1073 (~ 3 mBq)

ZEERk L=, £72 30 FEE OFHAIRERE T, BIERE~ 3% (°St/Sr ~ 10719 % 15%7-, AMS 12X 5 2Sr OH|E M
REL L CTHSUREERE CTH Y | fEkD BRRFHINIC X 5 St & GIE L RSOMMBRAZEL Z LN TE T,
BEXR
[1] K. Sasa et al., Nucl. Instrum. Methods Phys. Res. B, 361 (2015) 124-128.

[2] IAEA Analytical Quality in Nuclear Applications Series No. 29, 2013.

“Kimikazu Sasa', Seiji Hosoya!, Maki Honda'!, Tsutomu Takahashi!, Yukihiko Satou?, Kenta Takano', Yuta Ochiai'!, Keisuke
Sueki!

! Univ. of Tsukuba, 2 JAEA
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AREM PR RFR G AESHTICH T 1=
RFENFYET A=Y TFIURHIRTLDORFE?)
Development of Analytical Method for **C Determination in Biomedical Sample
by Mid-IR Cavity Ring-down Spectroscopy 3
* SFAR BB L, Volker Sonnenscheint, & H Je4s Y, Ak fdE L Mk & RXE R & &L
i BAL payER Bzt MepE vl HE OB 2 BRR PR D k!

AR, TRUKAT 4 I AVR)BIE S R 2 —
Poag : EARBAREEIC T 5 b FEWEIERBRICH T T, faS =2 ek vy BT =Y
Z0 NS UC ITHEDRFEZED TWD, AENIHT S X T AORKE DR L, 3 X UEEEY)

BRERTAMG D FZRESEER(C OV THE T 2,
F—T— K BUPERFRALAR, BEoH, L— =4t

1. 5 WHE UC CEMmINERLEMEEwE e NMokE L, b oe NEWEIREZ T 5~
4271 K—X (Micro Dose MD) BRI, EELEAEOEMECIKa A MUICERTH S LIS T
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Spectroscopic analysis of radioactive strontium with high isotopic selectivity
(1) Laser development and resonance ionization scheme
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[1] B.A. Bushaw and B.D. Cannon, Spectrochimica Acta B 52 (1997) 1839-1854.
[2] X. Baillard et al., Optics Communications 266 (2006) 609-613.
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Spectroscopic analysis of radioactive Sr isotope with high isotopic selectivity.

(2) Multi-step RIS of *Sr with IF-ECDL and characteristics evaluation.
"Donguk Cheon', Yoshihiro Iwata', Masabumi Miyabe’ and Shuichi Hasegawa'
'University of Tokyo, NEM Dep., “JAEA

Abstract:

On this series of report, firstly, we present the development of Resonance ionization spectroscopic (RIS) system with
interference filtered external cavity diode laser (IF-ECDL; 689 nm). Secondly, characteristics of IF-ECDL and grating
controlled ECDL (G-ECDL; 487 nm) system. And then finally, the results of multi-step RIS (689.4 nm — 487.4 nm; 5s
'Sy — 5s5p°P,” — 554d°D,.) of Sr are reported.

Keywords: Interference filter, ECDL, Strontium, Resonance ionization

1. Introduction

Developing radioactive isotope tracing technology is a focal topic after the Fukushima Daiichi nuclear power plant
accident such as strontium 90. Tracing and monitoring *’Sr is not easy due to its low isotopic abundance, and isobaric
interference by equal mass isotopes of other elements. To present higher isotopic selectivity of the strontium, multi-step
resonance ionization at 689.4 nm (5s> 'Sy — 5s5p°P,’, I'= ~7.5 kHz) [1], it is required to develop narrow band output
laser system. We developed 689.4 nm output ECDL laser system whose mode selection is performed by interference
filter instead of conventionally applied grating. Based on cat’s eye retroreflector, it is expected to present kHz level
linewidth [2]. In this study, we presented resonance ionization of strontium at 689.4 nm — 487.4 nm (5s> 'Sy — 5s5p°P;°
— 554d°D,) with the IF-ECDL system.

2. Experimental

To perform the multi-step resonance ionization at 689.4 nm — 487 nm (55> 'Sy — 5s5p°P,” — 5s4d°D,), we built the
narrow band laser system with I[F-ECDL. Commercial laser diode (Thorlabs, HL6750MG 685 nm) was applied to the
IF-ECDL system with collimation lens tube. Partial mirror was set as the retroreflector of the system. Angle controlled
band pass filter was installed between collimated laser diode and partial mirror as the wavelength selector. On the other
hand, based on a Haensch type structure of ECDL, the laser system for second excitation of strontium (487 nm) was
built with a G-ECDL system. Grating roles as a retroreflector and wavelength selector, simultaneously. Figure 1
presents the RIS system with IF-ECDL system. The ion signal at 689.4 nm — 487 nm (55> 'S, — 5s5p°P,” — 5s4d’D,)
revealed ~10 of signal at 460 nm — 405 nm (5s” 'Sy — 5s5p'P,* — 5p” ('D,) + 4d*('D5)) due to low I of transition at
689.4 nm as figure 2.

25x10° [ ] ' W 460 nm - 405 n]

Etalon Focus
lens

Dichroic
Mirror

Ion signal / cps

ot I\D
-ﬁ\, ' - | - Time;/ms

Figure 1. Scheme of the RIS system with IF-ECDL Figure 2. Ton signal. Red dots are the transition of 460
system (689.4 nm). nm — 405 nm. And Blue dots are the transition of 689.4
nm — 487.4 nm — 487.4 nm

\\ Mirror

“~ Beam splitter

“*+ Neutral density filter
P8 Optical fiber

3. Conclusion

IF-ECDL system (689 nm) for enhancing the isotopic selectivity of Sr has been developed. Characteristics of the two
systems, [IF-ECDL (689 nm) and G-ECDL (487 nm), have been analyzed. Resonance ionization of strontium at 689.4
nm — 487.4 nm (5s” 'Sy — 5s5p°P,° — 5s4d’D,) has been performed. Three step resonance ionization (689.4 nm — 688 nm
— 487.6 nm; 55> 'Sy — 5s5p°P,° — 5s565°S; — 4d6p°P,") will be performed with building tapered amplifier (TPA) system,
to enhance the beam power at 689.4 nm.

References
[1] B.A. Bushaw et. Al., Spectrochim. Acta, Part B, 52, 1839, 1997.
[2] A. Takamizawa et. Al., App. Phys. Exp., 9, 032704, 2016.
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Resonant laser secondary neutral mass spectrometry for micro imaging of radioactive isotopes (2)
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Applicability of LaBrs (Ce) Detector for ***Eu Quantification in Molten Fuel Material and
Waste Categorization by Using Passive Gamma
*Nur Husna Md Hanipah!, Hiroshi Sagara’, Yoga Pergoya® and Chi Young Han'
Tokyo Institute of Technology.

The feasibility of LaBr; (Ce) detector for passive non-destructive assay (NDA) techniques is surveyed on molten fuel
material for their waste classification system.

Keywords: Non-destructive assays, Minimum detectable activity, Molten fuel material, Waste Classification.

Introduction

The non-destructive assay (NDA) technology of passive gamma detector is investigated to apply it to categorize
molten fuel material. The 3” x 3” LaBrs (Ce) detector is chosen for numerical simulation calculation for low-volatile
fission products, i.e., ***Eu, material accountancy.

Methodology

The LaBrs (Ce) is calculated by using the Particle and Heavy lon Transport Code System (PHITS) version 2.82 to
validate the detector response efficiency, the source of radiation and the detection system treatment. In approaching
the classification of waste, the minimum detection activity (MDA) of 1>*Eu is quantified from the homogenous source
of molten fuel debris material based on previous study [1]. Then, the minimum detection activity (MDA) is calculated
by using the following derived Eq. 1 from [2], where it defines the sensitivity in term of resolution, efficiency,
background interference and set parameters of accepted error, num. of channel, photon yield and time detection.

MDA(E,) = An )mer B (Ey) + By(E,) ;A—'z" +ﬂ Eq. 1
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Figure 1 Internal background spectrum of LaBrs(Ce) o™ - P .
detector. '

Figure 2 The detection system with different type
debris. (a) bare debris and (b) canistered debris with

Results collimator

The LaBr; (Ce) detector efficiency curve benchmarking

gave a good agreement and discrepancies less than 5% compared with previous study. The **La internal background
is treated as source of LaBrs (Ce) detector crystal from simple ORIGEN-ARP calculation and nuclear data,
comparing the previous study. Then, the self-counting of internal background from *8La is evaluated with respect to
the decay mode of electron capture and beta continuum effects as Figure 1. The **Eu at energy 1.274 MeV and
1.005MeV as energy of interest was detected by using 3” x 3” LaBrs (Ce) detector. The MDA with time detection set
of t=10 minutes and detector accuracy of 10% were calculated by using Eg. 1 with taking into account the **La
background. The various detection system configuration simulation with PHITS calculation is shown in Figure 2

It is worth to note that the MDA for canister is only detected for the visible area i.e 8.57% from total volume of the
canistered debris.

Future Work

The gamma passive NDA is utilized for quantification the *>*Eu photon energy, in order to distinguish the molten fuel
materials into low level waste (LLW) and Special Nuclear Material (SNM) for waste categorization management.

References [1] H. Sagara, et.al, J. Nucl. Sci. Technol., pp. 1-23, 2014. [2] J. A. Cooper, Nucl. Instrs Meth, pp. 273-277, 1970.
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Development of automatic detection and measurement system for the Pu spot in the MOX
fuel pellet
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Development of active neutron NDA apparatus for nuclear non-proliferation and nuclear security
(1)Project overview and development of Prompt Gamma-ray Analysis system
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REIZRD BN D 8D ITTHE AT 29I E LTz,
BEE  AUPEBRRIL. SCMBEE (Bt X 2 ) 7 o si(b S HEE LB Mibe) FHO - TH D,
£EZX# [1] M. Kureta i, Proc. 37th ESARDA Symposium, Manchester, UK, 111-120, (2015)

“Yosuke Toh!, Kazuyoshi Furutaka, Akira Ohzu!, Harufumi Tsuchiya®, Fumito Kitatani®, Makoto Maeda®, Masao Komeda®,
Mitsuo Koizumi and Michio Seya®
UAEA
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BRGE - BeX2U T A7 71 THEF NDA EEDRSR
(2) DDA BIE L R T LODFRSE
Development of active neutron NDA apparatus for nuclear non-proliferation and nuclear security
(2)Development of Differential Die-away Analysis system
R B ORTE szl KM BORD G
VR IEkAE

BRI - X 2 V7 4 BB 2B R ESAN oM BICE T 2720, 7277 4 7 HPkErik
(2 KD IR ELEE O A T L T\ D, TOIEED XA T 7 = A FEFZEGHT AT A% VT, MoX
HYA ZAOREY T IVERCE EN DB EOREMEREZ > I 2 L— 3 U TRl L7z,
F*—D0—F: 777 4 7L, NDA, DDA, EAIER, BEX=2U 7 4, BIREL, v Iab—va v

1. #8

JA R Tl AR - e =2 U T o ITE T D] MA-Pu JRBLSE O @it B BT I8 1 O T
M HEE L. 77T 4 TR A KD IR E R E O BRI 2 EE L T\ D (1], XA 7 T = A e
ZE5HTIE (DDA VE) 13, P D BRSHC K > TREAHMEME D DF R SN DT 2 E L CTERT S
EWEREETH D, AREEIL, £ O DDA LD HFTHENT-VERRZ R o sl H M B W NTIEIC X D
WES AT LEAFZTWD, BUEIL, (KR EEWE % H 7z DDA JIE S A7 AOMREFIi 21T - TRV |
INETIEAL TV EEY v T NRGRE LIEHAED Y I a b—y a VR K OREBRZ FEli L, 20Ok
RERELTE, ABETIE, EvT7 oy Ialb—rvalr MONP) ZHWTASAS TV E D A X
MR ZWVMOX &2 W56 ORIEMRZHE L72D T, ZORRIZHOVWTHRET D,

2. 3alb—2aVvETL S

K112 DDA S AT LDV 2 b—3 3 T /VEREWIEK) 277,
DDA HIEFBDOSMANE, JEE 15em DR Y =F L b AT L AD 2 f@t
Lo TR ZONEBICITES 5em D AT > L AR THY] Szl
EZE (e 59cm, #65cm, X 50cm) 3H 5, WE=EICIE, HrET34E
B L He-3 T RtgR N 7 ZikiE L, HDPE BE 7 L — 2 3 JF I A+
mENT=H 7 g MOX fHH A X EHAK 12em, & S 22cm) &
FORFZZFOHNT ®Pu ZRE LTz,

3. YIal—LaviER

[0 2 13, 2Pu % 0. 01g 75 1g FTHIR LB AT, B ELh T
DBRHERNET L —F DRSS L TED X BT 50 %,
VIal—va VZTRDEHRTHD, Znnb, MOX EHFA XD
ZEERTI 0. 01g £ TO PPu BSMETTHET, MHIFERD R 5 &
BT L—HDE S L 3~bem B TH D Z L NER T 72,
BIRE  ABFZEBRIE, SCRRFEE TR X 2 ) 7 ¢ S . N
BB FEO B TH D, R @
BER (1AM, FTH¥2 2017 B 5L11 B2 EFL—SESEHFE

HORPHETRILAEE

*Akira Ohzu!, Makoto Maeda®, Masao Komedat® and Yosuke Toh!
JAEA
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2018 Annual Meeting

Oral presentation | Il. Radiation, Accelerator and Beam Technologies | 202-2 Radiation Physics, Radiation Detection
and Measurement

[3H10-15] Plant Measurement
Chair: Keisuke Maehata (Kyushu Univ.)
Wed. Mar 28, 2018 2:45 PM - 4:20 PM Room H (U2-213 -U2 Building)

[3H10] Feasibility study of radioactive iodine measument for thyroid dose
monitoring
*Masateru Hayashi', Tetsushi Azuma', Makoto Sasano’, Hiroshi Nishizawa', Masakazu Nakanishi
' (1. Mitsubishi Electric Corporation)
2:45 PM - 3:00 PM

[3H11] Alpha dust monitor in a high radiation enviroment.
*naoto kume', hirotaka sakai’, genki tanaka' (1. Toshiba Energy Systems &Solutions
Corporation.)
3:00PM - 3:15PM

[3H12] Performance Test of Plastic scintillation Fiber Detector under High Dose
Rate Environment
*Yuta Terasaka', Yuki Sato', Tatsuo Torii' (1. Japan Atomic Energy Agency)
3:15PM - 3:30 PM

[3H13] Evaluation of the operation check and calibration methodfor the optical
fiber type radiation monitor by using semiconductor laser
*Takahiro Tadokoro', Shuichi Hatakeyama', Katsunori Ueno’, Yuichiro Ueno', Keisuke Sasaki?,
Yoshinobu Sakakibara?, Toru Shibutani?, Takahiro Ito?, Koji Nehashi®, Mikio Koyama® (1.
Hitachi, Ltd. Reserch &Development Group, 2. Hitachi, Ltd., 3. Hitachi-GE Nuclear Energy,
Ltd.)
3:30 PM - 3:45PM

[3H14] Estimation of basement floor situation of primary containment vessel of
unit 1 by analyzing dose rate distribution
*Katsunori Ueno', Takahiro Tadokoro', Takuya Fukumoto®, Satoshi Okada’, Yoichi Murai® (1.
Hitachi GE Nuclear Energy, Ltd., 2. IRID)
3:45PM - 4:00 PM

[3H15] Energy-selected X-ray imaging demonstration for future nuclear fuel
debris analysis based on dual energy X-ray CT
*Yuki Mitsuya’, Junya Fukuoka', Naoki Nakada', Kenji Shimazoe', Hiroyuki Takahashi’, Mitsuru
Uesaka’ (1. The University of Tokyo)
4:00 PM - 4:15PM

©Atomic Energy Society of Japan
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Feasibility study of radioactive iodine measurement for thyroid dose monitoring
R EM, B, ey B, PR OGS, P B
Ee i

CeBrs > v F L —F AWt 3 v ZORIE FIEICOW TR 21T o7c, T 7+ —NVT 4 7%
9252 LT, 0.35MeV iITfED vy #EEZ 10%REDRHENI TERTE 2 ARG LT,
T——F: eI E, CeBrsi v FL—F, T 74— F 47, EGS5, BRIk

1. #E
JE A S F B AT S OB ARSI, E O E RS E RN S BT A L ETH D, BRI =
U FIL, FRBOWIE S R EFHEIZBIET 2 7= O EEARNENR L 725, HettEa oF (BU) oE &,

0.365 MeV O y BRFIFEIZ XV AToi 523 BEERHT IR o 7 L DR 2 bt %ét&)mz/vﬂe—/\ﬁ@
BROBWHEESLEL 72D, L, RO NV~ =0 N AR NG Z2 W EE Tl SRR

BRCHERATERNI L, BENCERRENND Z Enh . BARRZH I 2 Bl E %’Eﬂ%oto
F T, KW CIE. EREEN DI EIERM D CeBrs Vo FL—XIZT v 7+ —TF ¢ 7l
T 52 LT, BNICEI A ENTEE S DR AT T D FECOW TR E2TT- T2,

2. Bk

T T AT 4 TEERWESEICET S B OREMEREEFHMIT A0, B T wfioxz R L
F—230 ¥Ba T, 0.35 MeV (i DMIERE LML L7z, 22T, 77+ —VT 4 TDT IV
=Y X BFIHIEIARST LR WBRIEPIEEIRE Lz, Ny 7 7700 RERBSHEa v R E2-E X <5
T L0, AT, TR X —#H 0—-3MeV, A v atf2keV & L, EGS5PE FHWTHEM LT,

10° — . . . 1.00
3. ﬁ% *  Measured spectrum

CeBrz v > F L — & (91.5"x1.5”) 7> &5 20 cm D #EEIZ 18°Ba 102k | : e {o.7s
EEHRR (717 kBq) Z%iE LIEZ1T- 72, JE L7=3E 1
DET T AT 47 L, BRSNS v #
DFREE A ROT-, FEREAK 1B IOER 1ITRT, REHZR

E—JIZoWTC Ty 74— T 4 7L 0RO y

13384 (0.303) "‘

o'y -/\\ -
.| ce-kx . '-.'”83(0.356)

e i
10°F "“Ba(DOBI) ‘\ 3

\
A .

Countrate (cps)

o
]
2]

=)
o
o

Source Intensity (10° y/s)

TRIREE & FEYEE OO LU 24T - - 5 R, 25513 H£10% T & vt Ll ol L 000
. 0.0 0.1 0.2 03 04 05 0.6
HITLENHERTE 776 Energy (MeV)
DEXY CBryyFL—&IT T +—IVF 4 Ik M1 Ty 74—NATF 4T AT FL
AT D2 & THAMES URRE~OICHDBIIFRFTE D, £1 TU 74T 14 v ZFEE L RO L
E, (MeV) Unfolding / Reference
0.081 1.07
BEXE 0.303 1.13
[1] M. Hayashi, et. al., KEK proceedings 2014-7, p. 352-360, (2014). 0.356 1.03

[2] H. Hirayama, et. al., SLAC-R-730 and KEK Report 2005-8 (2005).

*Masateru Hayashi, Tetsushi Azuma, Makoto Sasano, Hiroshi Nishizawa and Masakazu Nakanishi

Mitsubishi Electric.
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Alpha-dust monitoring in high radiation environment
POKEANY, HPIER Y, W
PRE RV — U AT A A

B R HIFEBITICB T DR T 7V BUH LFO THTIAET S5 o Z 2 FORERM 2B L T
%o MEEBE S L CTHESN D mGy/h UL EOBREETa 4 A FOREEFT ) 720, v BROBREE SRR
vUoF LR L . FREHERTFEE 0T o XA MATERAR A BITE L, 2 OHAMERE & 3l L 72,
F—T—F: oflifiE, ¥ A NE=H, BRET 7Y

1. ¥E

VrF L= RN R E VW o SR HERIEL. SRRERE NIy MOEEEZ TS, BMETHERT
X5 a e L LT, y BRORE R DI N2 O3 TRE LIS 2 HET 5 FiE2 M L=,
ARFEF, B PR IGYE L c m TORLIET 5 o M2 RIRIICRE TE 503, EROFLEND
R HEFEHRETAELD ) A O BELZZ TV, £ 2T, AFIED S/N YGEIC AT 72 R FHI L
BV AT AEBR L, TOREARMEE L U CEME, RIEZEREZ M L7,
2. EWA - BB

X 1 ICHEY AT DO ERT, MIEVAT AMIa XA e AREICEBELZLOEMNETLZ L%
EL, EEMICHL 2 Hmic L X, EFHEEE (PMT) ZE Lz, /o, FE/ A4 0 TH LN
FEREL ORI EBRET D720, 2 20 PMT 5 512xF LIRIRFGHEE 2 i L, FIRFCHEONT7EE % o i
ELTEHR Lz, BIELTZHIE Y AT AOEEBITK 50Bq~9.3kBq @ Am-241 #RIFOELE L, FRIFEIERE
&R O AR A B L 7=,
3.

% 2 \ZHR D B R A2 AT U 7oA TR (2 ) & BHECE OB & /R ¥, H—RHaR /RN L% o v
VT BIGYLIREE & FHECR O I @ W EARMED S S, BRI MR T 20%., [FREHEFE T
3% Tl olz, iz, FARFFHEFIEEHWIEE O v FUEEIL K 1sY/mGy/hl & KT & 2 JiA A 2157,
L. BNTTEOYES AT VR TFEOREHE DM EE2 D T,

[ AMP [FIRF AT #RLIE 1000 y =0.20x + 38.17 a 1000
E o [EEFEHEN : AhftE R2 = 1.00 e -
- m R .~ -
774 ™ - =
IT & 100 .~ //. 100%
D 2 % _ &
(algm) B g =
S TN % B
: 10 10 H
SRRSO SRR SR WO [ P T AMP b &
Lz P 4 y=0.03x+ 058 B
R2 = 1.00
: 10 100 1000
BRE 2[5 1]
1: AT LRI 2 GYGREE & FHECR O R
BEXR

[1] ACKIEA  f(2014), o #REBEFHAITEORSE R4 2014 KOS

“Naoto Kume?!, Genki Tanaka® and Hirotaka Sakai'

YToshiba Energy Systems & Solutions Corporation.
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EREERETICETATSAFYIIIUFL—2a v 77418 —
B SR O BRI SR

Performance Test of Plastic Scintillation Fiber Detector under High Dose Rate Environment
TSERR RN, PoRk R, SE &R
A ARIF - )W FE R A

BEE R IR EBEHRAIPERNICBIT LT 7 AF v 7 v FL— a7 7 A3~ (PSF)
ﬁ %ﬂ%b\f_ﬁ&%ﬂ% SARIEIC AT, PCs G A2 W Tl &R EwEE T PSF O #hERF M ER

X—U—R: FPIRF IV FL—a T rA-8— BNBRIFRAE, RITRRHIE

1. S wEFH— Jﬁ%ﬁ%’% AT (LR, 1F) ST X 0 B DS R 2R ERI i S A,
ww%%%ﬁ% VSANVISEE S %%t%Lﬁaﬂém&%m&0¢¥awﬂﬁwi<ﬁg@ﬁﬂ®t
esb F‘ﬁﬁi%ﬁﬂﬂ&tb@bfmw%)ﬁ(T/ ARy B) & IR TEDZMENDH D,
l@ﬁﬁzﬁﬂﬁ A ZE T A FEE L LT, IF FHilfgg L 0 PSF i Tlme of-Flight (TOF) {4 M L
t%%ﬁ”ﬁ@m@ﬂ1Fﬁ7%4%ﬁﬁ®%m%@ KRR OB CISH S TVnW5, K
AFFECIL, PSF (2 TOF 1E% 3@ A U 72 AR A EE 2 1F R REEN O St &R E R 2B
5 FREVGYEICE AT 5720, @i ERESE T CoO PSF OEIEREORGEZ HAO & LTz, FEYER
Ui % VT PSF O R Al iE s & L COIARMERE ZMGE L 721, ¥'Cs B2 HV T PSF O
FREREREE T COEMERAE 2 WGE L 7=,
2. EBFEROHER %F@ﬁ/%~% 1ZE & 10m @ Inm®PSF (7 7 L4h#l, SCSF81]) % 3 A
R RILVL, 7 7A=Yt o —I2id~A 7 1 PIT (Efad =27 248 H12400-00-01)
AW, <A 7 7 PMT 75>E>0)ij/<’/l/x BBBEOR B NNLNT TS A AR N T T g T
4 A7 U (CFD), Wi mA#E: (TAC) ZHWCTHFRST S Z LT, 77 A N—MigD~A 7 1 PMT
~OKDOEGERE R ZEITIR U 1 @ 0 D SR O 7 7 A N— AFLEZRET H T AT L&
LT,

AR HER O EHRR A E RS & L COHEARMEREZ MR T D728, “Na HEHERJR (T9kBq) %= 7 7
A=D1, 3, 5, 7, MAEICNEFIZES S, 20 pHOREETTo72 (KD, K1 Xb, EEE
DORFALE IS Ul B — 27 SRR T & . AR AR CRIRALE AR 2 IE T 5 & 9 FAMERE % i
WL,

PSF @K% ¥Cs BB GIC THE N Y — > ORRER CIRET L, SR ERRE N COEMERE 2 KEE
L7z (K2 :3.43mSv/h, 10 /3fAIE) . B2 L0, SERBEIHI T 7 A /S & OO T AR
A T RIZEALT DEETFIE LT, R TIIARHEROMER LN CED 7 4 A7 U LAULDFENI
X DENMERIE A REET B,
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*Yuta Terasaka!, Yuki Sato', Tatsuo Torii!

1Japan Atomic Energy Agency

2018%F AARRFH%¥S -3H12 -



3H13 2018EEDES

KIT7ANERFARE=ZICE TS
FBAL—F AV EBERESE R UREF EO i
Evaluation of the operation check and calibration method for the optical fiber type radiation monitor
by using semiconductor laser
WA FRY OB s, BB o, BB ORERSY, e oK B E RE S
B G, OhER FIR, RRAE RIAC, /Nl =R
VHESZRUERT BFSERRSE v — T, P ASCBRYERT, PRASLCE =2 —2 VT - =) U —

BT KR O ESFHRFIZ 31T 5 il - S B T ¢, A a8 R K OV %iﬁ*%fﬁﬁ%%@ﬁg‘%ﬁ%?w”é
FREZR N T 7 A NIRRT =2 VAT DO EED T D, AR, 8K L —5 % A - B ErERE &
WIEZEB T 22 AT 5 (00M > A7 L) 23 fE L, MEREFEERER 2 Fli L 72D T, ZOfERZWET 2,
X—D—KR:JJZFNTTU b, K774, BERHRE=42, RERFELHET, FEEL—, #IEHR,

KE

I %5 S
BRSENEART L LCHEMA LTS NdiVAC T3 o L 2XNOIAL g
DI £ T bR T DRI L R roef P
RABEREOL—FE BN L FTCRELEEEORTO & F ,,;sé"'ﬁ
B PHIME TR oA 7 LBE L MR y 10T 048RS
L. Eg N &5 -0 mFS, ;
% 10 ] g,.;,ig}’ﬁ/ 1

2. HBRRE g0 FE N ]
L — R TS B AR DB A TR B 7 r ]

o, NA:VAG JET-A B L (IS S08m) B L, L 100 bttt
P R B ST & E ISR T B S BT (0 L—4i (W]

1 1064nm) OFHECRARE Lz, I, H o~ HESR OF Bl L—HFHAIHT S5 ERE HR

BETERT D720, B~ (Co-60 FRIF) OWREAT, FRE 10T
HRBIC. BT EHREDO L —F5BH L. L—FIC = i WREXLR REXTH _
KO ®IZ, = —XE 2,0 - I/—‘Z{;ﬁ.lﬁgrr R, 1
L D RHEER OB 2 RIE Lz, i _______ AR |l ] BEHRT y
3. HR-ER - u—*filﬁat I/\l/—*fﬁ!ﬁg’r
z |l
L— PR 2 R ORERS R AR 1SR, 97 X A - I ;
HrO#PH T, BAEMERETEH D 0. 4%F. S LIN D FEE TO R W, L i ) 1
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*Takahiro Tadokoro!, Shuichi Hatakeyama?, Yuichiro Ueno?, Keisuke Sasaki?, Yoshinobu Sakakibara?, Toru Shibutani?, Takahiro Ito?,
Koji Nebashi® and Mikio Koyama?
'Hitachi, Ltd., Research & Development Group, 2Hitachi, Ltd., *Hitachi-GE Nuclear Energy, Ltd.
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1
Estimation of basement floor situation of primary containment vessel of unit 1 by analyzing dose rate
distribution
* 1 1 1 1 2
1 GE 2
2017 3 (1F) 1 (PCV)
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IF 2017 3 1 PCV
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/

“Katsunori Ueno', Takahiro Tadokoro!, Takuya Fukumoto!, Satoshi Okada!, and Yoichi Murai?

"Hitachi GE Nuclear Energy Ltd., 2International Research Institute for Nuclear Decommissioning
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Energy-selected X-ray imaging demonstration

for future nuclear fuel debris analysis based on dual energy X-ray CT

CHA AE, RO, PR ER, ORE R, miE e B o
VHOTOR

Wik - BREFT 7 U O 27 B0 H LREEORBEICE T -0, T UMMREIET S ZLAHME L
T MO LET 7V 24 A N CREDNTEIT) VAT LAORBEEED TV,

F—TJ—F : #BETITY, ZCBEXECT. XAV FMISAFv I XBR., I+ bohHooFa0y

1. #E

S — R IR EHT O NRELT 7 U SROWEL - (L PR R MR O MR EZ G2 2 L 13, ey i
LOMEEDORFICRELSET D, Fex DT N—TTlX, TOMERDAIERDO T DR E/ DD, A
VYA NTOT TV RBESN AT LOBREEIT) ZEZHNE LTINS, KV AT AT A X CT DR
HICHSX[1], BARD 2O FRALX—TO CT BN OIRTFESEHET 5, ARETIE, 7o b2 A 7D
Mg EHWT, ZRAF—BPT A A=V T L BN LR TESHEEITo R ERT,

-
2. EER .

X BRIE, X N REFTA Ty 7RO/ X BRI (R = 3 ¥ — »
950keV) ZHWTWS, ffige7' 1w M ¥ A4 7%, 8X8 '/ &/L - 3mm

vy FDGAGG VU F U —FBILOSIPM O “IRILT LA bR 5, - -

TA R B LTV SRS TH Y kAR aaR LTy 1 100°300keVUR)E ST 300
145, LIZ8k - $h > 7 L@ 100 keV + 200 keV (255 1T 5% H 500keVUE) TOFZMER. 4 HI{R
MR, E1o, B2 T8 T A ORI R BT o T E W Tk AT

MOFERZRT, £3~5 ORE TN TELHZ & ERLT,

3. #h S

AWFZETIE 2 5 X B CT TORHEGH T AT LEREL, ERIZL - ‘

TZRNAXR—FNA A= T LRFREBHE LB Z R o0, S %ITM

HERO v 7 v AMH, R E 2 DT v o 7 L o ik, ;

BLOCTIZMY MO TETH D, 2. BEY L IR BN D HE
E LR FE S

BEXH
[1] M. Torikoshi, et al, “Features of dual-energy X-ray computed tomography”, NIM A 548 (2005) 99-105

*Yuki Mitsuya', Junya Fukuoka], Naoki Nakada', Kenji Shimazoel, Hiroyuki Takahashil, Mitsuru Uesaka'

'The University of Tokyo
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2018 Annual Meeting

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

[3J01-04] Melt Material Behavior and Steam Explosion
Chair: Akifumi Yamaji (Waseda Univ.)
Wed. Mar 28, 2018 9:30 AM - 10:35 AM Room J (U3-211 -U3 Building)

[3J01] Experimental study on liquid melt spreading under precautionary water
injection into containment vessel
*Miyuki Akiba', Akitoshi Hotta' (1. Nuclear Regulation Authority)
9:30 AM - 9:45 AM

[3J02] Penetration Behavior of Liquid Jet Falling into a Shallow Pool
*Fumihito Kimura®, Hiroyuki Yoshida?, Akiko Kaneko', Yutaka Abe' (1. University of Tsukuba,
2. Japan Atomic Energy Agency)
9:45 AM - 10:00 AM

[3J03] Penetration Behavior of Liquid Jet Falling into a Shallow Pool
*Hiroyuki Yoshida', Fumihito Kimura?, Takayuki Suzuki', Akiko Kaneko?, Yutaka Abe® (1. Japan
Atomic Energy Agency, 2. University of Tsukuba)
10:00 AM - 10:15 AM

[3J04] Availability of Steam Explosion Retardant for High-Temperature Molten
Nickel and Tin
*Masahiro Furuya', Takahiro Arai’ (1. CRIEPI)
10:15 AM - 10:30 AM

©Atomic Energy Society of Japan
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Experimental study on liquid melt spreading under precautionary water injection into containment vessel
TRIE KE, I SEF
IR BT REEREBIN A S —7

T KFINZEB T DT 7V Ry RIEA O B & FEAM rTRE 22 fifT = — RBHSICE 57 — X 8ue B Y
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SHETWD, JAVERKREWE, 77U Vv MEBK
<720 | FEZERFOREEPH B IR > TE Y (E12 T 100mm, B 1 SBR[
E10 T 150mm. E11 T 200mm }-REE L BEINE, £
Btrx 2T 7 ) BIER Y | BRAEEIZ, FHLE L 250mm,
300mm, 400mm ¥ZEBREOT T U Ny RBRERENTZ, -
72U, E12 [TBEVENMEDREELE X OND, B, Ik
DD HEEIZE L COBEFREWVITIR O o T,

4. 888 TKPICRT DWEET 7V R Y Es#~ D
S AN L % BB 5 5B e PULIMS JREIC LD F5 U ET B
i L7eo ¥y DRI B ZERF O FIKFII Y 7 X LVBIZ A (a) E10 & — %
RELRY . ZOBRRAANZBIET 2480 FEFH G #H03 .

LA RR E N, S%EDICT =X 2T L, B%%
HODIZTHTETH D,

S£ZX#k [1] A. Konovalenko et al., Experimental Results on Poring
and Underwater Liquid Melt Spreading and Energetic Melt-coolant
Interaction, NUTHOS-9, 2012. : =i

[2] BEED, MBI IATIEKIC K DEERFE L HZETICET 5 TIUETHE

BFEQ), BT J15%4 2016 RO RS (b) E11 77— A

*Miyuki Akiba, Akitoshi Hotta 5 R N e i 2
Regulatory Standard and Research Department, Secretariat of Nuclear 27 575/) Y x oy MIRIEZRE RO
Regulation Authority (S/NRA/R) AN
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BKT—IRIZETITEIRES v FORAEE)
(2) LIFPIV ZRAWERED = v FOIRHY 28 & EEIHO B
Penetration Behavior of Liquid Jet Falling into a Shallow Pool
(2) Simultaneous Measurement of Jet Spreading Behavior and Velocity Field Using LIF/PIV
RE AN, ER L2 e BEFL, R ST
VHLROR T, 2R A

R SR BT OB F AW X, MEAT = AR BRI LEBEOERY = v NOFEHURENEE L 2D,
AWFIETIL, WK —AHIZE T THREY = v O REHEBIIZIT> T\ 5D, KIRTH, EAKPICHE
TLEHEEEKDOY = v FZEENZOWT, LIFIEROPIV IEZFERHICEA L2 RICOWTHET 5,
¥—I—F: 7T TN, WK =N, Y=y NEH), LIFPIViE

1 = Nozzle

5 F 113 BT O BB FHUT IV TRREI N SR L 72BS, Y= b gﬁe-eYtAIaeser G
RICE T T DIEBRE O T VA 7T » THEEFOBRNRD 5T - ’
Wb, TNETIE, KRV =L E]GE LTRSS b Y e, 4000 _ e
DD, BEMT— L ORISR P OBERIC L 0 KEREL 2% = cotor ilter a1 |
T, WY v b ATERICIHRIE LA E £ 7 — LB High-speed @% F\,uore'sr:ﬁt'”fy:'ea
T2 55 AR TORMBIIRE LTS, Z2 TABETE, 7% Video camers Tracer particles
KT —IVHICBIT AR = v RO, HE, B0, HEfE s Fig. 1 Schematic diagram of Experiment setup
VD O FR ISR D TR ) PRI EAE O BfREAZ HR L L, , :
WRIRY = v b & T 5250 K ONE/M AR RN = — R TPRIT[L]IC i i Liquid jet 15
K DB &2 FHa L TV D, ARTIE, HEKFICE T LEKL 1 . -
EHOY =y FEBICOWT, L—F—FREEOLE (LIF) RO e o | I
THEGICEIEE (PIV) &AW CEHI L 72/ R 2@t 3 5,
2 RBTERURFER o oomss

1 ICEBROBAK Z 73, K 10-50mm OEK 7 —/LHIZHE
Rz v &R T SH 72, BRI Index-matching 14[2] %2 H T
SYBFEIZ 3awWt% 7 Y & U ORISR, SRR IC > U = A A L&
D2 L THITRE =SS, BRI EEgE, WAR IS ORI T
ZIRE L, Nd-YAG L—W—% M35 = & CYulh &R =

No, IhamEEN AT TIRET 2L T, LIFiEE PIVIEDOR 015s 10mm

Wi 24T - 72, Fig. 2 Interface behavior and velocity field of a
jet with LIF/PIV method

3. BR - FR

LIF/PIV JEIZ X 2 AL ELAGE B2 X 2 1R T, BIE LAY = v PR TN Y 208 6E L, o
WEEAEE EIF OB LTINS Z ENgnbd, 6, Yoy FOREFEIKEHELZRRICED Z &
WS LTz, A11F, Boni=Y =y MEREJRFTOEE 2 HW T, FEMAe 5842 501 5,

SEXER
[1] &W6, AAR %SRS 3.3.233 (2004)  [2] Budwig. R, Exp. Fluids, 17(5), pp. 350-355. (1994)

*Fumihito Kimural, Hiroyuki Yosida?, Akiko Kaneko! and Yutaka Abe!
tUniversity of Tsukuba, 2JAEA
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RKT—ILHIETTHBED Ty FORAZES
(3) Yz v MELY ZEBOFMARRT
Penetration Behavior of Liquid Jet Falling into a Shallow Pool
(3) Detailed Numerical Simulation of Jet Spreading Behavior
HHOEZ, RN M, gk BIT, e BET, B &2
VAR AT EBR TR A, 2 S

AWFIETITEAK T — /IR Y = FRE T LAEER T 2 FB0EEL A& LT, EBRE OEIEMT 2 32
i LTV D, RRTIEY = v hOED 0 FENZ OV CTEAEMATIC L 0 F-M L 72ROV THE T 5,

F—I—F:vETTIVT U, KT, Y=y bEE), TPFIT, HAEART

1. #8 - — ;21[, ¢ =3[mm]
T DRI R Lo,
TEOBHM 7= ~DW TN BESND, =
AVE TITKIEDR 5372 7 — Tkt LT OMFEE
oD EAKREEITHT D H IR E L T 5,
AR TIX, AT =T Té(ﬁrﬁ’ﬂ/z SN
DI, BIE, JERY | HEFEE VO —E#H O R
:ﬂ#ém%ﬁ%%ﬁﬁmmﬁ%am&bf\
FEBR K OBUEMRHT 2 FEhi L TV D, R TIE
HIRY = FDBSEKFUTHE T LAEE L72R D5
B | FEAE AR AT = — R TPFIT[ 1] & @ L7
fiREWET D,
2. fRHTEY
TR T = VNIRRT = v MR AERR[2] % 1 Fig.2 Calculation Results
B LT AR A B 1SR, IR, BT E & SIEENE AL 200, 200, 50 mm Toh D, HIHIOKRAIE Y
AUF AT ENTEY, KR B FRORHOE3Im)N S, 7t U L IKERB4wWt%) A 1.7[m/s]
TWMAT D, WEHREMEIL, AVELSNO B2 A B S, 2 ARG A . (R (3R B R
GlE, T XA OB < BEARBE L Lz, BHRRE T EUE[XY,2]=[400,400,100]=1600 ¥ 7T 5,
3. BiTfaR
fRFTRE R DO— ] & LT, Kl 200ms TOMREY = v MUEIRZ . Ml & R S ATk L7z R 2 X
21T T, AWVES ARG 0.5 OB Ch 5, BEKR, Y=y MIEBIRIZZR Y | BIESESS TI3E
T RSN THENEET D L VD, EREEWIC BT HENE DN, SBITEMEE DK%
HWTKER EZBNT A =2 & LT 2 I L, EBR & OFEMR L A21T 9,
BE Xk
[1] FHO., BARRETFIFSFSCR S, 3.3.233 (2004)
[2] AR S, BARR T )54 2017 FKOKRZ: 2E09 (2017)

*Hiroyuki Yoshida', Fumihito Kimura?, Takayuki Suzuki', Akiko Kaneko? and Yutaka Abe?

1Japan Atomic Energy Agency, ?University of Tsukuba
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sl = v T ILEHITHT HEKRRIMFEH OF S
Availability of Steam Explosion Retardant for High-Temperature Molten Nickel and Tin
CEA BRSO SRR
'R EE N ) SRR

HeE 1800 °C DOIEF= v &7 /L K O % ZE KM FAMHIF4(0.02% L Y 0.1% 748 U =F L > 7 Y o — L/KIEIR) 7 —
JVHIZEANT 2 FEBRAITV, ARUERMSI IR & fed Uiz, ERA% TR0 o+ B2 ki hE < Ky
T EOERDBRIBRLLT Th o7, mIRERPICKRT L THAKUERMBINR R BN ERRB I,

F—T0— B OKIREURSE, M, EiREEY, Y =F LT 3, R EN

1. &8 SRER K EBER L, KPBRHRITAEIET H 2 & TR 2 5384 S 5 A KRR LG
WTFEEREL LTRMEINTWD, Hhextiko—ob LT, HEHLIFAKIZARY =F L7V 2—/(PEG)
EIRR S5 2 & CARRIEZ ZEL &8 D ZAZKIBEBIMHIMIC OV TEREZITV, MEE IND 0 TEOR
ErRE L&z, ZNE TOERIMMEMASOHE AV CTRIETHOERZTT> CT&X 7=, PEG DOMEWEN L
W2 EDD . EIRERW 3T 2 IR, B E M BN X T A I RN A Th o2, £ T
AT N= v V& @R E TR L7227V, TR MO BRI R (k3 2 28 KB I
R ERETT D, FIFEEBRE O OIHT 21TV PEG OMHEME % BT 5.,

2. ERBEERUAZE HHAZE (180 mmY X 180 mmP X240 mm") [TV % & & 180 mm 71X, AL 3 mm
D 7 RV HEREEE R % 450 mm R HOWREICEAN Uiz, EaldE & SR EFF X85 400 — 1800 °C,
=7 L3 400 — 1800°C Th 5, 200°C [HfR CTHEBRAIT -7, HGEEITN 100 g THDH, 7 —/VIEIRIE
A F A O PEG KA & LTz, 515 4 Mg/mol @ PEG Z AR L 0.02 L TN 0.1 wt%D /KA &
L7z, MIHIAIRIEE I 10°C TH D, EBRATHE O PEG &y &% 7 )ViRiB 7 a~ 77 7 4 —(GPC) T, A
e A A ra~ NTTT7 4T, TIAT e RERMEBBERIK o~ 757 ¢ THOWT LT,

3. RERHERRUEE Fig. 112 800°C DIARMEINE T & K KN 0.1 wt% PEG KIFHRICIEA LIZGE& 07—
{525 DEHEE %277, K TIZ0ms [IZBWTKIERN20mm TR U BV IR REAL, FOHBIZKTD
IR IR RZRFICE S L Ckifb L, B RZTWb, —J5T0.1 wt% PEG /KIFIKE CILIAmES ITE
WARGRIEIZE DO T, RKUBENIHI SN TWD Z RSN, AR 400 — 1800°C Z /Ko
ALT=54.400°C & 100°C TIXHEBSHIC. 600°C & 800°C TlI/K T DOUEEIH SRR KIERICES Lz,
1200°C- 1800°C TIFIARUEIITIIE LD o 70, W= v /L TIE 1600°C & 1800°C ClEAAKURET 1T B
SN oTz, 0.02 LTN0.1 wt% PEG /KIAHR Tl iR E#HE CARKUB R IIRE Lo 72,

KRB OWREDHT LTI Z A, D TEOE A N T MNIFERATEAEREN 2o T-, T EREZRE
TROBRRAY (X, Bk, > = V) MOT LT FERY (KLVATLVTe R, 7 MT7ALTE R)
[ TBRR(0.5 ng/mL)EA N CTh o7z, @REF S EEE L2 5 b PEG IXARMNICFE L, ®IRIZR 57
noioiz PEG OAENINE S iz &
EZHND,

Oms 33ms 67ms 100ms 133 ms 167ms 200 ms 233 ms 267 ms 300 ms

Pool

4. R HoE 1800°C OIARL= < 77 )V K surface
V% 0.02%K% N 0.1 wt%PEG /KIRiK
T = NZIEA LT R, B LZE LK
FHRIZ X0 7RSSR RE D INH] S iz, FEBR
AR bR O B2 T/ E < 1KYy
FTEOERLMEI SN THDEZ L0
EIRIERICx LT PEG [37RERHE
MR NEEND Z EIRBEINT-,

0 10 20mm
b

BE AMELZRTTHICNZY BA oty N
LT N FEEMA A SRR, el
B2, RERHEANIR, ILARBERIRICEE
RIHEEREB -, ZZICRLTHEY
FLET,

0 10 20mm
(T

(b) Stable film boiling in 0.1 wt%PEG aqueous solution pool

“Masahiro Furuya', Takahiro Arai'

|CRIEPI Fig. 1 Successive stages of molten tin-jet injection into pool
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Improved Curvature Calculation of the Continuum Surface Tension Model in Moving
Particle Semi-Implicit Method
*Jiazhi Li, Sunghyon Jang and Akira Yamaguchi
The University of Tokyo

The curvature calculation for computing the surface tension force is improved in accuracy for particle methods. By means
of constructing surface contours around phase interface with phase number fraction, the local curvature of the interface
can be obtained with higher accuracy by computing the curvature of the contoured interfaces.

Keywords: curvature, surface tension, particle methods, MPS, multiphase flow

1. Introduction
The moving particle semi-implicit method (MPS) was developed and widely used to simulate incompressible
free-surface flows without considering surface tensions. A new method with improved accuracy in curvature calculation
based on the continuum surface tension model is proposed.
2. Illustration of curvature calculation
2-1. Methodology
The phase number fraction, denoted as f, is firstly computed for each particle as the ratio of the number of
particles in a specific phase to the total number within a searching area with a radius 7;. The radius r; should be chosen
with the magnitude not comparable to the bubble size so that the contoured phase number fraction can be representative
for scaled interfaces as shown in Fig. 1. The curvature (k) calculation can be analytically computed according to the
curvature function of implicit curve equations represented by f, which is expressed as follows:
2f wif wif i~ Fiifyyi—Foifxxi

(f:cz,i+fy2.i)3/2

M

where right components are the first and second order of derivative functions of f on the Cartesian coordinates,
respectively. All derivatives can be obtained by averaging their corresponding gradient vectors between two particles
among the searching area. For instance, f, is givenby Y ;.;(fy;j — fo)(rj — r,-)/|ri - r,-|2
2-2. Simulation results

Fig. 2 shows the relative errors of

02 1 02
. 0151 £
curvature values compared to theoretical ones 813 - ' I
0.1 ' 0.1 =
. . P ;
for a bubble in a circular shape. The absolute 0.05 ai 0.05 & \.‘ 25
. . . E 0 E o+ 2
relative errors are below 3.8% with sufficient > = ! ]
0.05 i 0.05 ‘\ . 15
. . . o
accuracy. A varied 7; is advocated to be used 01 - 01 e 1
. . . . 0.15 015+ 05
for correctly scaling the interface with different X 05
) 2 0 0.1 0z e PR 0 04 02
sharpness for higher accuracy. XIm| [m]

Fig. 1. Phase number fraction. Fig. 2. Relative errors (%) of curvature values.
3. Conclusion
An improved curvature calculation model is proposed for MPS to compute surface tension with higher accuracy.
References
[1] Brackbill ez al., 1992. “A continuum method for modeling surface tension”. J. Comput. Phys., 100, pp. 335-354.

[2] Goldman, R., 2005. “Curvature formulas for implicit curves and surfaces”. Comput. Aided Geom. Des., 22, pp. 632-658.
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MPFI ik & MPS EZ ALV IFRBEMBRMB TR FEDORRE
Development of the numerical calculation code for relocation analysis of reactor core internal structures
with the MPFI method and the MPS method
TR FHZ Y, T ORERR L, R R
VAU R SR B TR e

P ORI TR SN D AR U BERO A A7 il 2 121%,  RAGAR O RJEEE OB AT R E) 22 & A
B9 22 ENEETHD. AWFZE T, Moving Particle Full-Implicit (MPFI) 7% & Moving Particle Semi-implicit
(MPS) #£% H\WT, FHHE L DMT o T hilil M BHE R AT 280 Al UL EBRIZ 31 DR RO BB 2 K7 72,
X—0—F : @EFES, WRBAT, BLFE, MPFIE, MPS A
1. #E

FHIF OB CRE SN DIRELT 7 VIZHBIT 28 U RO A0 2 7 T 2 120%,  RALA 7 R HIEE D%
BT KOBATH OB MEEY & OMBERZIERT L ENEETH D, AUIZETIE, RENEFNT
I AER &2 RFT D MPFIE[L]Z VY, (BT & LSBT I MPSYEZ AW fiftr = — R2BAF L
TWD. ARTIE, BEFEIC K D BB RS RIS T 2 8) T L SRR [2] D fE R D 8L & 37 72
2. Fi&

ARFTETIE, TREMRAT CILE AR Z SRR CET b L, BEVENT & IS IEmARHT Tl Surface to
Surface FRIHEENET /L[3] & BEH TS U7 Bk 2 Y58 £ - TET /Wb L COREERNZ E S T AR
BEEHE 21T O ALIARLE T L[4, 5] 2 8- L7, IARLEEENE, ¥EoZBbic X > TET ML LT:

3. MREBR

Fig. 11%, AT L AEEICRALA U H#E42 L -RBRIEOR TR E Th 5. Fig. 21, 1E@E S R7-HE
DI & Efin 6 RIS M T 5. SR O R T H 2 SAEYE S 2> & OHRAR B e
WS-, Fig. 313, EHN S RAIZREORED M TH Y, WA & EHOST 2R T, BRI LT
RALER T ZBDRNT RS> TRBY, BEBRIK O AT U ATXEMBIT L C—# O+ NREEK TIZ L - T
FHEEE L TV DR T3 000 5. AT, RIERTRZBEL L THo TWh 2R e i b 328k & 135872
% 2@ 2R LTS, WM Z IR L e S BT LWL BITEENTEMEMIC—S LTz,

o

b—%—

& temperature
2200.15

2000
1750

viscosity

1500
1250
1090.613
HERIE

stgxE®m  ime: 60.0s

2T v LR

Time: 0.0 s Time: 75.0 s

Fig. 1 ki FAlE (ki) Fig. 2 FHHLRER (Time=60s) Fig. 3 A 1T4E) (Time=755)
BE
[1] SEHEHERR, 26 21 [EHA Do mleiis o im o, A-3-2. [2] MM MIZI3)y, 2017 4R H AR Rk Ok 4:, G0800104.
[3] Frdrfdk, HAE 7120 SCEE, doii10.3327/taesj.J14.051. [4] fEMFIZIED, A AR 17154 2016 4EFRO K
42, 3CO05. [5] A. Mustari, et al., Annals of Nucl. Energy, 81, 26-33(2015).

*Shota Ueda?, Masahiro Kondo* and Koji Okamoto?

The University of Tokyo.
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MPS iZZMLV= MCCI DHIEY S 2 L—2 a VICET S8R
Research on numerical simulation of MCCI using MPS method
BRI =T, WA FEEY, T R
PHOR KRBT Lo R e

Wik MCCIGaRF L= 7 ) — MAERIENIS ET T 7 VT FOESERICRKE R BE2 5255,
% < OWFFEDM T T & T2, ARFFE T CCI EBRIZE SO EKRE AN T MPSIEIC L 2 HfEY 2 = 1—
a YEITY, arZ U — hOBGRIZE > TALLKEPNZRRIZEICKELZ KT L 2R LT,
F—7—F : MCCI, CCl %8, MPS %
1. #8
MCCI Z#if L 7= CCl 2B KL N CCl EBR OIS S = L—a VR XY, 27 ) — hOXKEaE
RRMEOFENZRIEICEEZ LET I LN RBINTWHRA, RIFETIIIN D OFEREZ T, KUK
DB E T A 2L LTy Ialb—va V&7V, BABFE~OFEEZRFTS,
2. V2aLb—YavFERUKER
2-1. FE MELICL > TR EINIZRHED—FTH D MPS 1% HV T CCl EBR DR (K DIZHES )
v lalb—rarE(T9, ¥ alb—va URITR 7 RIFERE 0.01m, Wk 751 6992, FEfH 3600 2T H
%o X Chai H1Z & o THA%E 417z MCCIl DE T /L% Tl Hio @i L QW B R RBAEET VA EA LT,
BERAEIAETT TR, BRI TR L7ZRURIC X 2 oifilhin 2 654 5 720, JEUERE 28
WL7zar 7 U — MAOFFHAEST 23 ) U LKA PN EZT D, ZONTIDFEAET H I 2 KUK
OEAERHE L, ZNE2ELIERNETIab—Ta a9,
2-2. #ER  FENER] 50 LN 150 BOREHRED 7T 7 &K 2, 31RT, HERARKEWTE, KF
THaOREFREIIRE 20 MEFROREHEETNE L hol,
3. #EER
RURD AR MR RIGRBIT B A KT T 2 & 2R Lo, X, K &SRB TRt it o 7z,

24 16

50cm 20 . ¢
12 .
E 0 J Py * & o E . L]
25cm & 17 . = .
gl . " gl ¢
4 . 4 .
i . ‘0 LU} e e 50sec
) — i y e 50sec
ST ] ’ I ‘ 150sec
20 40 60 ) 0 20 40
B EEE [min] iR [min]
K1 valb—vafhRk 4 2 FKFEH7 0 (LA 1)) A= F B (X 3 $RIEL ST M OIR EIHE
BEXH
[1] M. T. Farmer et al., OECD MCCI Project 2-D Core Concrete Interaction (CCI) Tests: Final Report, OECC/MCCI-2005-TRO05,
2006.

[2] Penghui CHAI, Masahiro KONDO, Nejdet ERKAN and Koji OKAMOTO, Numerical simulation of MCCI based on MPS

method with different types of concrete, Annals of Nuclear Energy, vol. 103, 2017, pp. 227-237.

*Keigo Fujikawa?, Koji Okamoto! and Masahiro Kondo*

The University of Tokyo.
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Multi-physics €T V) 412 & % Ex-Vessel ARMESHEREDRIE
(2) £EMEL MPS %2 & 5 Spreading f@iTOE E{E
Deepening Understanding of Ex-Vessel Corium Behavior by Multi-Physics Modeling
(2) Overview and Progress on Spreading Analysis by MPS Method
ILE P R B2 KA RS B TTE!
VRRRE RS, 2EAIPRAIIEAT, 3 RPORE

KLA1ED—D>TdH D MPSIEIC X 2 FHFEFE SRR, BURARDIE FaBR, U0 it FaBRIC LV | R 4P
HIIRF 0D Ex-Vessel Tz ORI 72 TRICHD LA TV 5,
F—T)—F : MPS i, i1k, Spreading, MCCI, ex-vessel, =V 7 A

1. #§

BEAT D FEMT 15 TR F-IP 1 s 5 R L M A R R T 0 sump pit 5D WEC T 7 ) 2ME T L CLEH A
DN EE & 72 % R O IEME 2250 SR ORI A INEET D 5, £ 2 TANFETIE, =8 - i) - L k%
P9 IR A#RS (Ex-Vessel) ¥l =s@) O BE ORLIZEIR D A TV D, Ri1EDO—FTH D MPS IEIZ
X DR AR AERAR B T ERER, UO I FRBRIC L 0 | MR 72 Ex-Vessel AR 2 &) O Tl % B
L LTWD, ARFEERTITEMMI L MPS 112 & 5 spreading it O i@ EEAVIZOWCTHRIET 5,

2. IENE
2-1. MPS k[T & % Ex-Vessel ‘BEMEBDOEE DRI (BREKXE)

MPS JEIZ X BfEMTIC L 0 | I @M DL Y (spreading) {5 IS L OYMCCLIC L D207 U — o3k
SEITIZ B FEE OFRIAICEL D MLA TV D FRVTRTRIIIAR T3 CF T 5 AR TE PR e . mRICA
[ T M S A5 = U 7 Ao spreading 325k (VULCANO VE-U7) | ¥&@F L - =227 U — F S (MCCI)
%EB& (VULCANO VB-U7) ##AT, HERKD MPSIEOT LI Y XLEFNWD & FRIROREVE RISEE D i
BRI ABHECE RV ERHL MR-, T T, FZRs T A NET VAR L, B RN
DIEENZIBN T, MBI SN D7 7 A R & %ﬁ@m ERA EAEH OFER. 7 7 A D ISIREEITHE
EL, N TV it a2 X (kD TREMEIEIZE 5 —H O spreading Z58) % IEfEIZ T T
HZ EERLI,

2-2. BETIVRTHRRICK S MPS B ROR LRI (RO RBEKF)

BWR Mark-1 Bt 7sas 2 155 U 7o BRI R 2 WD TR T 77 U i Pkl 2 i 4 5, BT A — 212,
T 7V FALE, e, MEHEREEZEREL, 77 Y O =Rool FE#E % k35 L 3kic, o7
By MO O B ORI A FHHIT 5, RARDMRCTHREL, X7 — VR EER(T D,

2-3. U it FRBRIC L 2 T — 7 B (RIKKE)

T AVRE S T2 U0, ikt 2 CO, L—H —THRETINEVL | 75 T 28/ U0 sUBt O ZE B 2 A A — R

AT THRETHZ L TAET 5, REIOMECIRES 2 /37 A — X ICRHENRT — 2 2 BT 5,

3. e

AWFIEIE, TSGR S A RS U7 R DR P - AMERHEE R 1220 Ee Sz TMulti-physics €7V
T X % Ex-Vessel ISRl ZBIBEOHE] ORETH 5,

*Akifumi Yamaji', Masahiro Furuya?, Yuji Ohishi® and Guangtao Duan?

Waseda Univ., 2Central Research Institute of Electric Power Industry, 3Osaka Univ.,
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Multi-physics €5 U o 712 & % Ex-Vessel IRt 2 S BRAR DAL,
(3) A A% AV T- B v sty O Wyt FEAfh
Deepening Understanding of Ex-Vessel Corium Behavior by Multi-Physics Modeling
(3) Physical property of liquid oxides measured by aerodynamic levitation
TR BB, A MR, RE R Y, RiR 6EY L gt
LRBROR

LT DYE Y EBIOIROFIC, 7 AR ST L — Y — N k- CABL L, BUbH& I
LIS F S5 2 & CRmRRIER & 757 2 B A MR T & SRBAEM L, 70, IREIEC
E0 . R OTES 0 B & BIR DT BRI T X BB A (ER LT, BUEMEL L LT LS FEOR
e I, RTIZR ) & R 2 TP L7,

v I B, RTIFBRE, BERE. R, ORI

1. &
AWFIETIE, S OIERLY O OURIE OE X BB ZE & QFSPERIEIC L 0 | S DR O9R03 ) 2 8) 4 42
D EEREAZAEL LTWD, OORHEERBROZOIZ, HAFNESE 3 E L —F—nEic k-
TR S, R EZE S 2 EAER L7z, 7o, @OERIED 729012, IR IREE & AV 72 kR
EIEE A ERL LT, RBERTIE, BEME S LTT A I T2 W2 WE T 5,
2. TRTEZERABR

EAE 2mm FEE DTV R FEkE T ARiEEE CRiE S, CO, L
— P —TMBARL L7, THE TS TER LICKE TS, 200k
THEZE DT A2 A A — R AT THIE Lz, K1123091 K %
T L =7 NV T OB THROMET 2R T, FERA~OE2e1% . KH
E TR EIL L TWO L BEFRBE S LT,
3. REPERIERER

FERBHT A B = — CHIEARBY 2 FIN U, IREh s 56 8h 4 8l
BT 52 L TN T oMM A (RERENE), K2 12713

o

S

0 ms

X1 7V ki o E e g E)

T DR E A SR A SO & 2R, JEME ISR & B < — 3K o ALO.

LCHEY, ERICRDITERMENET T2 2 LR TE T, 8 4 R

4, BiEE E 60 i Langstatt (1]
AWFTEIL, SCHBE [ 9Em a5 Ui IR Al - AME g 40 L -

RAEE S 3 | (21T % TMulti-physics €5 U > 712 L % Ex-Vessel &~ 2 >

A EB R ORI ORRTH 2, R I

Terrperature (K

B (e T LSOk
[1] D. Langstaff, et. al., Rev. Sci. Instrum. 124901, (2016).

*Toshiki Kondo?, Yuji Ohishi?, Hiroaki Muta!, Ken Kurosaki!, Shinsuke Yamanakat

10saka Univ.
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Oral presentation | lll. Fission Energy Engineering | 304-1 Thermal Hydraulics, Energy Conversion, Energy Transfer,
Energy Storage

[3J10-12] Thermal-hydraulics Numerical Simulation
Chair: Hiroyuki Yoshida (JAEA)
Wed. Mar 28, 2018 2:45 PM - 3:35 PM Room J (U3-211 -U3 Building)

[3J10] Development of a three-dimensional two-fluid thermal-hydraulic analysis
code, “ MIDAC-T" for PWR safety analysis
*Tadakatsu Yodo', Atsuyoshi Ikebe?, Masaaki Katayama', Motoko Kawachi', Takayuki Suemura’
(1. Mitsubishi Heavy Industries, Ltd., 2. MHI Nuclear Systems And Solution Engineering Co.,
Ltd.)
2:45 PM - 3:00 PM

[3J11] Numerical simulation of wall condensation heat transfer experiment in a
circular tube
*Yoichi Utanohara', Michio Murase® (1. INSS)
3:00PM - 3:15PM

[3J12] Development of multi-dimensional melt spreading behavior analysis code
MSPREAD
*Akitoshi Hotta', Miyuki Akiba', Yuki Doi" (1. Regulatory Standard and Research Department,
Secretariat of Nuclear Regulation Authority )
3:15PM - 3:30 PM

©Atomic Energy Society of Japan
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PWR Z2@FH#TH 3 Xt 2 RAEFLRBREFETI— F“MIDAC-T”DBEISE
(Z01: ARAE)

Development of a three-dimensional two-fluid thermal-hydraulic analysis code,
“MIDAC-T” for PWR safety analysis
(Phasel: Development policy)
TEOERET, MO ERRZ R A OWN EF T RN maet
PEERETE MHI=a2—J U T VAT AR Y Ja—va iy P=7 Y7

FE4 . PWR CTIXAHIPHO 77 » MIRRBICKH T 2 Z a2 M T 720l X VIRE - [RIK & O£ T
PR A RER S T T v R 2 — RRRO LN TWD, ZEELTIE, 20 L5 BRI D5y BEME D B
KIE - RSB D 3 Kot 2 FHIREN & OVRERRBE D LIS Uz pr0 3 It 1 3 i & 2 i b1
5 = & & BYIC MIDAC-T (MIDAC - Two fluid version)Z B3 L T\ 5, Zd 1 Ti, B F#E R
A RETRNO T 7 2 S MR R 2 5T 2,
F—D—F : MIDAC-T, 2 iiKET IV, SERREME, REMHT, 7 F v 32 fifffra— R

1. RS

— 78 PWR IE#R S~ D 52
R 7258 A 2 etk LoD, &
VIREFEO 2 FRBLG A~
%05 7=, MIDAC-T Tl,
BHATORYZ N7 T v 212
FFEY 7 F % > RN 2 —
R MIDACHZMERH L TV 558
gt & IF MR E Y D

MR AHE L oo, 2 KETVERMT 5, /o, PWR THEE 5
AN~ AT 7D 2 A AR R < FRT 5725, MIDAC
TERHALTWDE Y7 b 75 v 7 28BS < FHR T 7 L
REBD L YHET NV ERT 5, BARE £ 1ITRT,

2. PERMEMEH~DBERMK

PWR D&kt Non-LOCA % IR e T D 5 X 5 FHERABR I AR 1 R 828
{t.%E L7~ OECD/NEA PSBTE % %42 R A R 0 Y %
MR L=, TORE., K 112537 XL 512 MIDAC-T DR A REFHIIE 00 - - s -

ARERIT L TRV B R,
SEXH

% 1. MIDAC-T JEAMAE

R MREN IEEH 2 Wik 6 fRAFA
HEAET IV
PREHEEE | FEEWEH M 1 IReEMsE R
HAa gk oY bue—/R Y 2— A0, EREAE (IPSA)
T 3 Ykt Cartesian
. . MEFEAEER (R 7 h7 5 v 7 2FBER) .
TEYEET L

Y77 —VHlE. ELtREG

Ta oIy

=ZH

=

Crt (47 V=7 MEMARED

0.8 - -

o
o
T
1

REAAREC)
g

(©]
©

0.0 0.2 0.4 0.6 0.8 1.0
F IR AR )

1. PSBT FER MEATHE 5

[1] T.Yodo, et.al, “Development of A Sub-Channel Analysis Code “MIDAC” for Core Thermal-Hydraulic Design and Safety

Analysis in PWR Plants”, ICONE25-67657, Shanghai, China, (2017).

[2] Japan Nuclear Energy Safety Organization, “OECD/NEA Benchmark based on NUPEC PWR Subchannel and Bundle Tests

(PSBT)”, INES/SAE-TH08-0019, (2009).

“Tadakatsu Yodo®, Atsuyoshi Ikebe?, Masaaki Katayama®, Motoko Kawachi* and Takayuki Suemura®

Mitsubishi Heavy Industries, Ltd., 2MHI Nuclear Systems And Solution Engineering Co., Ltd.
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BELSaL—YaVItLbEAAREMERBOBE
Numerical simulation of wall condensation heat transfer experiment in a circular tube
CHREPIR BH— b, FRE GEKE?

V(KR e AT LWFSERT

mHB RS (LOCA) 125610 5 PWR JRFIFEIZASR(CV) T, BEE EEME B ED CV PR O 1270
BN LEZDND, BEREHEIMZEORMER RIS (CFD) 7 VAT D7, B NG PR
EBR 2 R GUTHARRI R 24TV IR, d K OMEmE BAROR O BEME 2 fRET L7z,

F—0—F : BEREEEAVAE, AN IR EL, WA, BiEYIar—ar

1. 8 PWR @ LOCA FfiZHT 5 CV fERMRHED—E & LT, CFD (ZX % LOCA KFDIRE - JE/)D
THNZH Y A TWS[L], CV WOET) - IREZRLICHET 5 EHR 7 & LT, BEmEEHE AN EE I
Db, BEE R AR 2 B CIIE L[2]. FEBRZ k5 L L7 CFD IZHUY LA TV 5 [3][4].

2. BER-FHEEMH FENA D=49.5mm, AJE 55 mm OEEENICAR - Z2KIEA T GRRIE 5.9 gfs,
72 9.0 g/s. K9 87°C) . mEVESMEICHAIK (9 20C) Z2FhEnfiL, BEKK, EEVEREN, H
HUKDIREE A 25 L72[2], ATeR[4] TIEK LITRT K 9 ITBEN S I AVKDIRE 3% 9 £ FPHITE 72
Mo Tofo | A RN EK I A BRI U AREVE S KR O O N IR N 2 SR S k& L ChH Z 7z,
BEVENH ITEEEAEBE L T D,

3HMER HESM (MDY IZELT, BAKKE T CTRENOSA O EHEMICHRTE D L)1k olz,
Fo, BEEAGEHR (K 2) (X, ADE#KZR ERFTCIEZEIIRE WD, EENRERITHFHR C& -, Y
IECTHEBRTIE 333 kW/m? (Zxt L, FHAMEIZ 2/ E CHRRE (155 kWim?2) DI/ 72 - 7273 SEBRIE
LIRS O (33.2kWim?) 2 FHIBTE /-,

O  Data (Mori etal., 2017)

z=500mm ) . i
— = = CFD (including water region) 100 —&— Data (Mori et al., 2017)
100 CFD (excluding water region) L
— == = CFD (including water region)
NE 80 F
_ 80 = I CFD (excluding water region)
O
g < o0
v 60 <
2 =
€ 40 : < 40
g i o
£ ! - T 20
0 Stleam-airl SU'S304I1' Water 0 L L " L .
0 10 20 30 40 0 200 400 600
Radial direction [mm] Flow direction [mm]
1 IREE AT (RS Pl i) 2 BEH B

SEXH
[ E R &, F1- /154 2017 %, 3K15, [2] Mori et al., ICAPP2017, No. 17418, [3] Utanohara et al., ICAPP2017, No. 17394,
[A]EKEFIR &, JR - J)54% 2017 K, 2E08

*Yoichi Utanohara! and Michio Murase!

YInstitute of Nuclear Safety System, Inc.
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ERBMMILA Y EBMENT O — F MSPREAD DFR%

I— FRHRUVEREMEZAV-RRICE D RUMERESR
Development of multi-dimensional melt spreading behavior analysis code MSPREAD
Code structure and validation based on simulant test data
YR AR, BKEE SEsE. b &4
JRF- ARG REE B AR v —7

FERVERNY) DR BT OZIRITHIPEN 0 ZE & ff T35 22— K MSPREAD % % L T\ 5, KRR
X0 2 WRoER 0 @AW BHEROZEIC L DN, 7 7 2 MERE OBMRREIC X 5 BREVEE) 2
ET UL LTS, ARETIEX, 1 IRITCHEEWE R T — 2 1S < Y MR R 2R T,

F—0—F: EREW., WEyE23 ) . MCCI, %+ E7 ¢, MSPREAD

1. 88 v b7 4Kl CORIRERTLOJEN O 81X, HmEIRRICB T 2EEL D7 7 A MERK
S DEAL N IEL — 12T e 72 OIEE T RNCHER T 5, ZOERNE LT, Wik, Kk bkm (FHE
LT =) & DIRBURRESE DS, #ix RRFTINERIC K W B EIND 2 EREB X L, TET VI
FERBEREZET LT IMNERND D, Flo, EHEFHMOBLALGIX, WRMEE U CTHREME NS 7 'a
N ATETERNGE L, 27 V— MOEAREEZB LIZWHET A 77 VU A te, 2 49MEMER
ORI E 72D ERE L TUL L IR R RSN SR, 2 IRTTHESRIFICIEE L T GHETH 5,
2. R a— FOEXRLEHER (BREXRUVERR) B OIER 0L, ¥ TREOEE) & & OF/KEHZ F 725K
G E L TCWD, REERER Z40H Lo oIS FIHENR D 28 0 728, IB@IEL I &2 fE0y Uiz 2 kot
KRGBRKZEHT 2, WRM) OX VBN HEIT, BRI, OELRTERAE XA L, %E&EIZO>WTiX, 77
Z NEEHES L OKHEEE %2 BB L2 ERET VI L 0 EBT 5, Wl O EZERMEIL, AR EARRR
25 2 EAERICHEOEE NS % Ramacciotti [11Z D€ T /VIZ L 0 £d, T OB, EER D OB VAR
Wiz, a7 ) —NEOEROBAEZBET L MMEETALEZY) V755, o, EHRAOERIZEIT S
7 7 A MERIENCIE@ & 7 7 A MEFRICBIT 2BEZBET 5, R =X LL LTI, Wy
Z A MR, B 72 PFRHK (X7 —K) BER, 2L THF#HZ ZA b~—ar 27 U — FERIZEBN
TR VMR E A2 B ET 5,

(BERUE & BERRR) HEHULIE 2 IRoTT IV MERER & L, KRE RRMHERE A F2Icil 9 Z EBAMETH
5o Fio. BAFREITEMIERA &GS EL L TR Y, EEDOH DETH 5 AUSM+-up E[2]% i H
T 5, BEBALIZEMEMERRICH L T UREROMEREZHE LT VW anr— M2 M3 %,

3 RERUVRUMHE 7 7 A MRES, MAOAENTZTT VIS D HTE L ORI X 5 MGk 4 Ehi
L%, B —N A N—ifet s #— (FZK) IZBWTEMIN7-, BEEWE-ERES I v 7 KB OHM
HEDRICHES ANV M AT Ly FFERR KATS-12 (253 2T 42 925 U7z, AT T, X 1@rnd K
FATHKF Ly FRONC RS A v ¥ 2 KR TRAET TV % DI AR 2 £ L 7=, T ORET. $5280 5
UALE A BAFICPIICTE S 2 L 2R L. BHEOMNT = — F THEMA & O EEIZI VT H RO T IR R
o LTERY[3], EAET VL UEELT

T —FTNEYTHDHZ LR LT,

4, JEFE AFRTIE. T R RA YT () Lo | W | Lo | W

KATS12 382 |367 |43 140

DB HHPEER O T 2 THW 2, 22U B 7R A R

WELRTH, 50 |10 |70 250
BAAZ : mm
BE ik )

(a) KATS12 EBrIATH

TATBSEEY) ¢ ALO, Si0, FeO, Mg0, Others
TR « £92030°C

W' - Cordierite ceramics

TR, 298K, KEUE

BEABREE 1 12,752 (1/5)-0(1/s)in 10.4 sec

[1]M. Ramacciotti, F. Sudreau, C. Journeau
and G. Cognet, NED, 204, 377-389(2001).
[2]P.A. Ullrich, et al, J. of Comp. Physics, 229,
61004-6134(2010). = —
. ﬁ%;ﬁ {M 25
[3]1B. Spindler and J-M  \eateaux, 7 "L ' -
T)—=RYyT

CEA-R-6053(2004). C Time (sea)
(b) KATS12ZE B R K UMt 1 — N & oD b

[X]1 KATS123E Bt A2 33 < MSPREAD O 2 ¥4 MR RR[3]

N,

251 x 10 [cell]

SEtAS Az (m)

* Akitoshi Hotta, Miyuki Akiba, Yuki Doi
Regulatory Standard and Research Department, Secretariat of Nuclear Regulation Authority (S/NRA/R)
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Oral presentation | lll. Fission Energy Engineering | 304-1 Thermal Hydraulics, Energy Conversion, Energy Transfer,
Energy Storage

[3J13-15] Density Stratification and Natural Convection
Chair: Yasushi Saito (Kyoto Univ.)
Wed. Mar 28, 2018 3:35 PM - 4:25 PM Room J (U3-211 -U3 Building)

[3J13] CIGMA experiment and CFD analysis on density strtification breakup in a
containment vessel
*Satoshi Abe', Masahiro Ishigaki’, Yasuteru Sibamoto’, Taisuke yonomoto' (1. Japan Atomic
Energy Agency)
3:35PM - 3:50 PM

[3J14] Investigation on heat transfer characteristics of reactor cavity cooling
system for high temperature gas-cooled reactor
*Seisuke Hosomi', Shuhei Yamaguchi1, Tomoyasu Akashi', Tatsuya Matsumoto’, Wei Liu’, Koji
Morita', Kuniyoshi Takamatsu? (1. Kyushu Univ., 2. JAEA)
3:50 PM - 4:05 PM

[3J15] Study on Air Ingress Phenomena during a Depressurization Accident of
VHTR
*Tetsuaki TAKEDA', Tomoya SHIGA" (1. University of Yamanashi)
4:05PM - 4:20PM

©Atomic Energy Society of Japan
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RFFEMEFNEERERE - HIRICEAT 5 CIGMA RER & T DR

CIGMA experiment and CFD analysis on density stratification breakup in a containment vessel

R R, R R SR R BEER R
A AT BT

ARG N—TTETLTWVDH ROSASA 7r¥ =/ hTiX, YET T 7 V7 v MO IFHNE RN
KFZFEOIEA B LT, KAFHKEMAES CIGMA ZEEZHW T, ZRBXO0KAER Y=y MZEkD
EERERE - BEEREIT > TV D, ABETIL, BEKERE - BiEICBT 5 CIGMA £ L Zd CFD
FEBT DFE RSN THRET 5,

F—T—F : ROSA-SA, CIGMA, i FIFtsihasas, #ERJE, BUEmiks ¥

1. 88 S E77 7370 MR, K- a= g ARJETHRA LIoKRICE W ERSA L., JRTFER
AN ORERVENE N SN D ATREVEN & 5, AN FEZETIERICET 2 RROERE LT, &
FERERE - EEERA T 5, OECD 7'u =7 b7 PR MA R Z > T% < O RBERNTH
NTWA[L], AT, T IS CHED TWA Y ET T 7 V7 v MO SENEK ) 2E B3R 0 7=
BH® ROSA-SA 7'm =7 M2l TiThivle, KRABERNARFEIEE CIGMA To, SHhEMEIC L 5%
FERE DR - BREFBRIZ OV TR RS,

2.CIGMA X EMELREBANE CIGMA EERBRIILE 25m, &S 11m OMGER T, [INRE, &4
ATEPLSE | WA 2 T & B, ALEE CIGMA TIT- 72 EBR TIE, RBRAISIKIICE S o %
B, RRESIFEZHERFCE 2 X912 L T, REAEG LH(E S 226~10 mIZKFEONBERETH L~
UL EZELRDIBEN AN L LBERIE TR L, BB (2254 m) ([ZRE L/ZEA83cem & L& / X
SV B SEEGE 7.1 mis D 22 RE R & BB S T TR Lz,

3. RER#ER X LUICKFHINIE CONY & AJRE

DEERYI|T — X & d, z=7.7 m TIE, BEHR Ok &S0
WEAQ EEITAY & NBESET L, ABTH 5 40
YRR 5 TS, ThUE, WkofkE~0 &30
BN LY, AdREMEANEC TS Ly 2 20
FLTVS, E5IT, 7289-10 m OIFFRAF— 5 10

T 0

2T, RBERENEITT 52 THEED S|
(MBS 725 2 & 5 KOMHASEIE L7 &
THEMIZANY U AREOETRAEL S 2 L00R
ENTWD, BETIHE., ZOERIZET S CFD fETIC W T HEd 5,

BWE AL, R AEREBSIR T EET L0 e U TR 29 4R B R T iRk Bl S SR &5t
# (BAIFOLET T 7 7 NS REGEETIAE) %) o e LTI LT,

BEXM

[1] D. Paladino et al., ICAPP 2014, paper 14322, 2014

0 500 1000 1500 2000

1 CIGAM B R (U 7 LR FERS R 51)

[2] T. Yonomoto et al., Nureth-16, pp. 5341-5352, 2015

*Satoshi ABE?!, Masahiro Ishigaki!, Yasuteru Sibamoto® and Taisuke Yonomoto?, 1Japan Atomic Energy Agency
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=i REFIZE 1T 5 ZERSHREOERIFEICRE T S iRE

Investigation on heat transfer characteristics of reactor cavity cooling system for HTGR

HORL mCHE L, P B, BE andR Y, faon qEmY, B OAE, SPH IR, &R E
VIUNRE, 2 B ARIR T A5 B b

TR A FICHRAPRS SN T A ZENE X v ET 4 HEI Y 2T 2 OB NIYEDFIZE T 5
720, A= EZ o LERBRIK (R7—LEFL) & A0 TREVER K OMENT 217\, B 280d i & T <
BT X ARG R DWW T E R R A BT,

F—D—F: @iRTAF, RAFEXy T 4 A AT A, SHHMRE, A7 —LET L, (REVGER

1. 8 SETAFTIZEARIIELE PSS < BRI L > TZEICFE L LBRAT AR IFX v 7 4 4
Hv 27 & (RCCS: Reactor Cavity Cooling System) D ARFT S VTV 5 [1], ABFFETIXZ 0 RCCS DFE
IS ST D FBICE T 5725, 920 55D 1 DR — VEF L% W TREVER K OMENT 21T\, F OEVEE
FEME AR LT,

2. BER M1 IR A TRT A —LETLIE, JEE3mm DAT 4 —VEEOBHARBRTHY, HFOTORLE
WAEE (2,3,8,9,15 H) LSAMIWEW TEDODILTWD, £7-. e —X 2N T 2B, B & OB ER
PRI DM AL, T, EMCORTIFIENEGRONERR, BFESy 7 0, MAIEICTHY
T 5, EBRTIEX, MEE (1H @) RBEZ 400°C— TR D, MEVESCHEH OS2 /7 A—2 L LT,
SRR DA 5 2L S - L X OBEREER L OB R A EFIREETHE LZ, 22 T, Em &L,
BHENE D BT R, FF L, 0.18 KRN 0.22 DA — A& MUl U MEE 284 L CHIN %% 0.94
L L —A, A THEITEAEE S B L TR REZ 094 & L727r—AZ R L T\ 5, £ Do iE P EE
DEFRIT 0.12 TH D,

. -ER AERICBUDIATFT—AET VR TOSL FHREELZHTET 2720, K2 1R mEIEN
BEDRERERERZHNT, S<HOBMFEEZEETE HE T k2, 32X 27kl Z1T 72, X 3
WRERZ AT, MR OBS R 2 RE LT 52 & T, MENE D b EIE ~ D S5  FHEEVE S RIFIZHEM L |
R — VTS OFEAEDN 40~50%REEMWM LT, £7-. BABREIIHT 2 A —LET ANEHTD S
HHMRBEAVEIL, HUE — X TH) 20%., INEVESREE, INEVE K OMHAERED r— A L b2 60% Th o7,
Ltk WHIEAD 5 < FHEURECHMBFRIAR A~ OB E L 7 LT 572D O RIZO W TR EIT .

BE3HR  [1] K. Takamatsu et al., Ann. Nucl. Energy, 96, 137-147, 2016. [2] &%t 3 4, 222 T2, 49(1), 20-27, 2010.  [3]

N 2 £, B ARRREL S R R SR, 547, 9-16, 2001
HEE AKWFSCIX. JSPS B 15K06676 DB %= 7= DT,

wr mEES—2
140 mEAEr—2 60 27
o o  NEAE o mNREEE
MBERU - MBERUA
100 HEVERERE m%l, 40 R
400mm ‘?(i 80 gﬁ 30
" (L]
ng 60 &
20
40 R
10
500mm 20 I I I I I
0 0 .
2 3 8 9 15 2 3 8 9 =
EHES[] EBES[]

Bl1 Ar—nE7 il M2 HHENEEICKT2RE K3 GHENEICKT 25 < SRR

"Seisuke Hosomi', Syuhei Yamaguchi' Tomoyasu Akashi' Tatsuya Matsumoto' Wei Liu' Koji Morita'and Kuniyoshi Takamatsu®

leushu Univ., 2JAEA.
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HEERRHRAFREESFOZI[RAZEOHRE
(3) WHMELBRBREARLERZICRIFZTIEE
Study on Air Ingress Phenomena during a Depressurization Accident of VHTR
(3) Influence of pipe rupture position on onset time of natural circulation
*RHE EH Y EEMmK
HIIEY NS

FIHHARJRAFIF D—>Tdh 5 M EiR T AIF ORI FRFZIE, BlEENIC X 22508 RAT 56 %48
E LTI B2V, FHBREDIZZIMNRAT D AREMEIIRW E S Tngd. 2 2T, BE Ok
WAL & DIE DS 22502 A K OVE SRTE BR Ui D F8 AL AT T BT O W TBE LT
F—TJ—F : VHTR, BUEFL, ZRIZA, ZROKUKERS, BRRHRE, 5
1. #8

KB IR A AR D SR FAFREE 21T O BRI E RGO — D Th 5 — R HR EEVE IR O 22502 AN F4IC
BOWTIIEFFANOEIREEDNY T LT ADENE IR A2 BIEH L, JRFHENSDET B3
L7eth, SR ERIRO 5 IR & R AT 72 B R & QYR TR N & — & 2 IR A RIR O BREERTE, &5
WIIREEREERE T COBEBEIG L, BEORRIJBOEMHRBERBLNEL L. S%OBEIRE
HAFOREFRFHIE LT, ZNHOBRPEETHLAOEKRABELZHALNICL T Z &g, &
FrEOREMELEET D L THLEETHD.

2. WO BRUFNBENICE2REDER

JAEA 2P 7 % mia LERBRifsess (HTTR) (2R SN D K 5 IR FIE O TS — IR ERELE 23
L& T DLEICEE DT 2 &, —OTIXIERT 0 BSOS PNISIRE B O/ SUWRIRDS, Bk 0 R
ITBEEDORENEREANT U LAORER[EDGFIET D720, FRNAREEER, BEHITRAXEDRAT S
AIREPEIHRVY. ZO8%A, FANOREARERITY U ARG & 72508, Wi o546, miafl3 40
BEOBE, RTINS BRSNS RAE L TV AEAITOWTIE, EBRLOSEMAT 217\, BEANRELT 5
GEIZOWTHRBRICELZ L TE[1-7]. ZhunideT, BE OB E N R T T 288 L2GA T
HY, HTTR 2B L TE b0 THDH. TNFE T T ERFE RIS OWT, @RI O nEk
BESEYA)IRBE 2 BT, RO BT 14 RS T DB EE D K & WA SR D B ARG BRI 2338 £ 5 IRl A
Z & S TefRZ K 1 ITRT, MBGREEOE S 258 1m LT O848 T b NGRS R PTrY 72 B 28708 B8R i
B AR DFEA L TV AEEITIL B AREER I ORARZNTE S 72 o T D, BRI B2 VT3
BRSO 2 4 U S B 2GR T, RAET 5 —BbRFL DR bR FE 1L B RGBT DR A RFZNT K
EREBEEZ RN L LAND. I TRFL THROREEDE
BZONWTHBELRL, BRIERTORERZN OB EAER A WET D .2
AWFFEIE ISPS B JP16K14535 DBk % T 7= b D ThH 5. £ o
SEX#R [1] T. Takeda and M. Hishida, Nucl. Eng. Des., 135, 341 (1992),

lation [min]

100

Onset time of natural ci

[2] Int. J. of Heat and Mass Transfer, 39, 527 (1996), [3] Nucl. Eng. Des., 200,

251 (2000), [4] T. Takeda, et al., Nucl. Eng. Des., 240, 2443 (2010), [5] Nucl. Eng.

Des., 271, 417 (2014), [6] Nucl. Eng. Des., 306, 108 (2016), [7] Proc. of HTR g o 00 1000

Average temperature of the channel wall [°C]

2016-18632 1 BB D FE AR

*Tetsuaki Takeda!

tUniversity of Yamanashi
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Oral presentation | lll. Fission Energy Engineering | 305-2 Operational Management, Inspection and Maintenance of
Reactor

[3K0O1-03] Application of Wireless Technology and Operation

Management
Chair: Atsushi Fushimi (Hitachi)
Wed. Mar 28, 2018 10:05 AM - 10:55 AM Room K (U3-311 -U3 Building)

[3KO1] WIRELESS SYSTEM FOR CONTROLLING ELECTROMAGNETIC WAVE
DISTRIBUTION IN NUCLEAR POWER PLANT
*Takahiro Shirota', Hidehiko Kuroda', Naotaka Oda', Shigeru Odanaka’, Takeshi Hasegawa’,
Yoshiro lkeda', Hiroyuki Nishikawa® (1. Toshiba Energy Systems &Solutions Corporation, 2.
Toshiba Corporation )
10:05 AM - 10:20 AM

[3K02] WIRELESS SYSTEM FOR CONTROLLING ELECTROMAGNETIC WAVE
DISTRIBUTION IN NUCLEAR POWER PLANT
*hidehiko kuorda', takahiro shirota’, jumpei ogawa?, tooru takanaka?, hiroyuki nishikawa?,
yoshiro ikeda', takeshi hasegawa', shigeru odanaka', naotaka oda' (1. TOSHIBA ENERGY
SYSTEMS &SOLUTIONS CORPORATION, 2. Toshiba Corporation )
10:20 AM - 10:35 AM

[3K03] IC was no operation between earthquake and tunami in F1 No.1
Reactor(2)
*Kiyoshi Yoneyama' (1. H.O.Yoneyama)
10:35 AM - 10:50 AM

©Atomic Energy Society of Japan
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RFHEBRANOREGERICR T -BRS HHEF EORMSE (1)
- BBy PO OBERKEREE -
WIRELESS SYSTEM FOR CONTROLLING ELECTROMAGNETIC WAVE DISTRIBUTION IN
NUCLEAR POWER PLANT (1II)
- VERIFICATION OF THE COMMUNICATION QUALITY OF AWIRELESS NETWORK -
RE FIRY, BE SEZ Y N EEC, NET O, BRI R, mmIsE T2
DRE T RN T — T AT A RS, A st E

RN 2 77 o S THERT 256, ik ~DOER: ) A X TFEERIR A WIS & DR
MEEhd, KVAT LATIRERBEROEBRBESIMZEE LT 7 THRPEREICLY, FFEOT
U7 LOEHBIEZIT) Z & TCIOMBEERT DL Lbic, T—2lEICHaREEWE bR 2,
F—0—F R, MR, B X, dfEanE

1. #%

P, —EZEIZB W TRSE R SIS AT 208N WRHTe—J5, {177 v b Tl
BRBERED X 2 U 7 4 R OL LRI ~DERE ) A AT, I HICHEREDORLEENRE L 725 T

HERBAT OBEADNE A TV, ERUBEIXER O E TRk e ZAETEEP BV TLE
570 CIEERIPFHDOEERREE LA, iR AR & TERII L 727 — & & ANEEICINAE U CESE TR AT PR 72
E#x1TH 2 & T, EMARORERIEEDRR LR RIAD L, £ 2T, FrICER A AT L EELEIC
FEH L, BE A AT HORBNERICEDOMEFEIEE BB L7 BHEE R Y hT— 71220 THR LT
D, T ZTIE, "Wi-Fi” & ”Bluetooth” & FIW 7o 8%~ b U — 7 1281 25 B OMGEE R 2 @51 5,
2. |y FO—O DOEESERR

fet T 7 F & iz Bluetooth” £ = — LV C, 77 MO VT —X a2 LT —ZI1CL5

BEEITV., JHEICEBCEND D6 CHht 2 E 2725 BETT—=R, BEHEE, BEHEE 2
L7z, ZO/RREE 11T, ARV EET 28T — X IXZER DN DHE A RETH Y |
¥ 0.22%DAIET 5 —RITAGHN & 72 5. K1 HAMPYTHEAVBA0RE
_ . BELOIV B 2EOR ElT
Flo, WIEHEILK 105kbps TH DA, Y |5em|T5F | TreE |BLRE | IT5-F |TEEE |BLRE | 15— | TReE | BLEE
. R ) o 8 | eeml | wbivs) | | @B | weivsl | 8 | (dBm] | [bivs)
B 7 —Z A X% 23byte(184bit) = THE T 5 1.00 | 00025 | -3238 | 10655 | 00000 | -38.00 | 10664 | 00276 | -32.19 | 10642
B 500 | 00425 | 5461 | 10629 | 0.0800 | —56./4 | 10595 | 0.0000 | -4863 | 1064
CFOEEEETHD LN o, [1000 [ 02225 | 6044 | 10491 | 00325 | 5950 | 10629 | 00025 | 5333 | 10659
1500 | 01309 | 6333 | 10547 | o100 | 6345 | 10574 | 00420 | -s0s2 | 10840
3. #Eﬁﬁ

“Bluetooth” % W CilfE = 7 —=, (5, ERMREICR Y 2 @5 MERBRE Eii L7z, ®EFx7—

DK 0.22% 784 L7728, e 7isfs = 7 — ﬂﬁiLﬂ\foeu\f:zsfﬁ—&%@ﬁ%ﬂﬁﬂ&;Zoo F7o. WE
WES+oR7cd, BET T MNTT —XBEEIT I 2O o BEMENERTE D2 L ZfEi L
oo F7o. WBEHEEOHEVWI-Fi"Z VWD 2 }:Tf@%ﬁ?kl“@i#‘aﬂ%}:ﬂﬁ# BIEZATO ZEDA[RE &L IR D08,

ERT Ot T —F ZRRHINE L7258 OBET 7 —3IT 05%I278 5 2 L 2L EFHRIC LV iR L7z,
AR S HB R D P i DA FRIT %ﬂ%ﬂ%\ﬁﬁ)ﬁ*ﬁk LTHEHALTWSSERH Y £7°,
BEXH

[UFEE, T A ¥ L AFHED T T o MR~ I M 72 8RB RGEE, B A 8FE 4= =7 U v 7 #3#,W0l.6,65-70,2015

“Takahiro Shirota®, Hidehiko Kuroda', Naotaka Oda’, Shigeru Odanaka’, Takeshi Hasegawa®, Yoshiro Ikeda®, Hiroyuki Nishikawa?

Toshiba Energy Systems & Solutions Corporation, 2Toshiba Corporation
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RFHRERAORBERICH (T-ERDMHHFEZOMSRE
(V) #&#R R T LDBEBERETE
Wireless System for Controlling Electromagnetic Wave Distribution in Nuclear Power Plant
(IV) Function Test for Wireless Control System and Application
CHE POz RE FEL NI RS &R R ) BT, A, hEF Y
BN Y hmE Eet
ST RN — AT SRR, RS B

SR 2R 777 o NTHERT 256 RIE~OER ) A XA T, BEHZ~ORRPGREE 72D,
B E A T A T D 2 & THRIER N~ OB K OGRS~ O BRI AL, &5
2T — % DR BERAREE W O TR & ol 7e 5 5 B A 1TV, BEHZ~OEX 27 1 2t 5,
F—DO—F: HRImAK, VA VL RvoY, EREE, @ESZ, HRRAY, P4k F a2 VT o
1. #8

777 > N T, ERIHARIC X A RSFARIEE ORI, S DI ARMEICE S AFEER, U
A XY VAR EEATHZ & TOr—7 NV BEOEECFHT — % OJEF 28 & AR C A TR A
HeEn N WEHEZITBN M E AL T A UHIE L CRBIEIAA R S SRV siciz, @ET—
Hag e b L CHIET 2, AR ROT — 21X 100MB BREEORFREIZR D ZERHY, T4 VL RAEU VO
T 1 BERCEMNIEETI2MLERS D, 20D, BEUFICEEENTFAE TRV EOR
MDD 560, BERIFHNICAE CEX 2WEERH Y | K5 OREISLETH D, = 2 T
FHT 70 FTRESNDBET — ¥ OFESBEEEM N ORFT Lzt F 2 U 7 4 LI HO W THET 5,
2. BELEREOKRE

WIET — X DEEFMICOWVWT, VA LAk HiE£< 35

1

Tl

| oRABFAGII—LH) | 1

DEMRE=XDOHETH S 1 B, BEERIIELBE DTS m”zgg@wwm
T&%60WaHELT 5, FHEENEVRSFEICITER 25 '
BOAHBEDH RN B | 7 — 5 5 BTN 382 5. G20

% 2 CHEE — 5 A W LBRS I & B T L7 By
fERAE LRT, BEHRE=2OE 51T 1IKB ROEER o | :
T2 Th, LBUNEHET HILEES D 5 6, E Ok 9 : 4 | S :
P D7 w7 ST 5, EHIAR TIE 100MB REOKE | Rl IR |
F e B RET AEREMNH U . WPTHhOTF— ¥ FETH AL 1E-1 1E+0 1E+1 ;E;zg;lz{;z}mm 1E+5 1E+6
BRI BN T D A N U — AR IEHE S XN 5, -
3. $EW

AR 2T L OKESHAUTHONT, IKB RilORRE THLEHRET =X OFEFIET vy 7 R mg
T ANE L, 100MB FREE D7 — & A Ak § 2 BRI RIITA ) — 2o L@gt A0 i+ 2, 5l &,
ZOFRERITIESNT T A ¥ L 2k W R ORI AR~ 5B 2 F24e U, AR Ok R ] & R 5 %,
SE X
[1] H. M. Hashemian et al., “Wireless Sensor Applications in Nuclear Power Plants”, Nuclear Technology Vol.173, Nol, P8-16,
(2011).

*Hidehiko Kuroda®, Takahiro Shirota, Jumpei Ogawa?, Tooru Takanaka?, Hiroyuki Nishikawa?, Yoshiro Ikeda, Shigeru Odanaka,

Takeshi Hasegawa® and Naotaka Oda® *Toshiba Energy Systems & Solutions Corporation, 2Toshiba Corporation
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FE—1B8# ICIZhEISEEETTEEEL (2)
BEE—R®EICDEEIRBRER

IC was no Operation between Earthquake and Tunami in F1 No.1 Reactor(2)
Observation of IC-operation Record at Turuga-Daiichi Nuclear Power Plant
R (H.OSKW)
The so-called IC operations between earthquake and tunami on 3.11 are clearly denied by Yoneyama and Watanabe

at Atomic Energy Society of Japan. The genuine model of IC operation would be introduced with the Turuga
emergency chart twice. The essence is shown by the difference of heat absorption cycle by apparent and latent.

F—J—F : IEFHEAKERIC), B3 1 57, FRRERER EPIAE, B H — I

1. %8
311 DHEHAARARMEBIZIB N T E— 1 5O IC IFEFEEIEZ, 4 BEEEh L7zt S Tnd, LavL,
FEHEOIFRET X2 AL THFEICRME, AN TWALIES] « KALFeEkE SATAFsE L T 7,

IC ZF%E& LRI, SEF R Tl SN 2 BT EE LM LY, 1 580 IC £/ %2 f#
GEtRE LR, Yo 2 6EE Lke< 3 1 B1EEh & W o DIk, 1 BEENOE ) T B A AH X IR
TEDHZ L. KNMIZSRVIZ K B ZEWMGeak SN TWE Z &b, ICEEIREIZAY BBV, & L TSRV
L HPCIHIC L 2EEL HEE LT- D, F L TERSIC SRV & HPCIEEh & LTtk —# &2 FL— A L CRERL L
=9, W, FHRPEIGERETIEE 25 A E LiEERE X HPCI & SRV 28095 LHEE Lz Y,

Al BEE R EE— D IC SREA LR L, 1 BFBIOIE /M T AT E 5 L v 9 |
LSVCDOMFERERZ MRS 2 & &b, ICERCET 2 HIcGon-mAlzwmE+ 5,

2. BEBT—ABELOW

XA VRS OB AL . PRBES V- SO IC N BBEIARDBTRAT 5 EEN EIRENR TR S, K
ISP AEFIREEIC B B O TIEN) LIREIX—EOBMERR H W R TX 50T, T LB WE 2 RIN LT,

AR ST IC EBhFLSR T — Z 13 7evy, £ 1. ICBEFHED 2 FlF v — R b Fi Bl 72 ) B Tl
T, RIS, BAEIEOVIHIEME CIIREANKE K TT 2 LS, HKRIEDRE FHEN EH
LHEFPREINTN, FEEBLL TN ERN 0D, ZOHEBIL, ICEERRICHEIKN BT 2 £ TIA
WIRE ERT DT, BEREIN TR D, ABEBRBOMGTBIEXRIE T T 50 THELIZEEX DD,

L&D ICHERIEE TOR— 1 5D ICIENRET ¥ — M BIE N FEE 25t B> TE LIZRE L
7o 1 EBIEEID 2 ~4F B £ THEHZ P SIE-> TV T, BEEEOH & B —8T 5, L,
2EMEERNDO I RIEN 2 ~4HH EEDLRVOIXTFEINZEN L, BB TIIROWS, WMEoT
KaERT1HERURRIIORY 7 2 B THHEFRNFE Ciddh 0 2780, GEFlICHRFTTo &, e st
fE— 1 5o 1 B HOESRETEEIX 2HFUETRINE R 620N BT,

AEIOZET, Fex L ICTEENCRE L TRERBENH 722 & b ah oz, THUL, IC EEN D W) B S
40 P RRFE XM HK D BBiE A D 100°CICE SV DOTY = v MEF L KHROALZE eV & Th D,
3. &

RN VBEE RO ICIENT v — b BESRE TEEZ AR 07 —& L35 Z LT,
TERL & o TS RIS £ T IC 1I3&M 2 AEE), %D 2~4E1T1 AEE)) A0 272\ 2 & & TEE
L7z S BIFFEA M L T 2, HHOENRE & LTRAZK L TWD, AEOBMELAL TN,
BE T LETEVWEARTER K E, T—XINESED X B ATV JESR - BRICEILEZH L BT 5,

& 1. ICHEERLET — 2 M B3RO T L) b T

1EHE) BUEE— IC {EEhFEEk 1 BUESE— IC {EEhFEEk 2 f&— D IC {EBhFTEk
(5152 JEA N7 — % 2003/12/19 JEA B F 7 — % 2004/06/08 JEFIB% F 7 — % 2011/03/11
FIBEER (min) | REE(MPa/min) | BOBEFRI(min) | EEEE(MPa/min) | RGBEERI(min) | 3 (MPa/min)
1 33(1A) 1.9 3.0(1 %) 17 62 %) 2.7
2 9.0(1A) 1.9 126 (1 5) 1.9 27 (1 &) 2.8
3 144 (1 5) 18 182 (1 &) 1.6 33(1H) 2.2
4 212 (1) 1.6 270 (1 H) 15 42 (1) 2.4
5 312 (1 H) 18 373(14H) 15
L) 1.80 1.64 253
SE Xk

(128K IR, P8 —5 REIRIEREFC ST 2 SUSHHRBUEEET O1#£42(2).(3).(4). JFiF 152 2016 (ERFRE TR
[4] KR 48— 1 58 IC I3 MR & H & Clifisfs I JFi 55 2017 SRR RS THE
*Kiyoshi Yoneyama  (H.O.Yoneyama)
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Oral presentation | Ill. Fission Energy Engineering | 305-3 Reactor Design, Construction and Examination of Nuclear
Power Station, Aseismatic Design, Nuclear Ship

[3K04-07] Evaluation Technology and Plant Safety Assessment
Chair: Noritoshi Minami (CRIEPI)
Wed. Mar 28, 2018 10:55 AM - 12:00 PM Room K (U3-311 -U3 Building)

[3K04] Comparison of calculation results between KENO and MCNP codes as for
irreqular rod pitch in cask model
*Hiroshi Unehara’, Hironori Mizobuchi', Naotsugu Kikuchi', Masayuki Kanno', Naoto Kubota®

(1. OCL Corporation)

10:55 AM - 11:10 AM

[3K05] Failure risk evaluation of acceptance criteria for Japanese RPV integrity
evaluation method against pressurized thermal shock events
*Takeshi Murakami', Takatoshi Hirota', Kenichi Nakashima® (1. Mitsubishi Heavy Industries,
LTD., 2. Cenral Research Institute of Electric Power Industry)
11:10 AM - 11:25 AM

[3KO6] Effect of repressurization on integrity evaluation of reactor pressure
vessel using probabilistic fracture mechanics
*Takashi Suzuki', Masahide Suzuki', Kenta Murakami’, Jinya Katsuyama?, Yinsheng Li* (1.
Nagaoka University of Technology, 2. Japan Atomic Energy Agency)
11:25 AM - 11:40 AM

[3K07] AP1000° safety assessment for beyond design basis events
*Yukitaka Yamazaki', James H Scobel?, Richard F Wright? (1. Westinghouse Electric Japan
Ltd., 2. Westinghouse Electric Company)
11:40 AM - 11:55 AM

©Atomic Energy Society of Japan
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F v RV ADFHFLGZRHERINIZE TS
KENO 23— FRUMCNP O— FIC& 2HEERDOLE
Comparison of calculation results between KENO and MCNP codes
asfor irregular rod pitch in cask model
WS RF Y, VD R Y ZGdh M, CEER EAT Y, AMRE EAC
MattA— . v— oL

KENO =1— [ & ZREMrfE 2 AV TR S RREHEELS | 2 5l 2 56 . Wi LB 2 IR AY 22
WEFENDH, MCNP =2 — R CIEMHEBEAIZTHORWERELRFMAFEETH L, v A7 NOREE R
PREHERLSICBE 9 2 37l 2 KENO ==— K& UYMCNP == — RCHEM L, FHE# L i LT,

*—J—F : REEF YT, Wrimifd, KENO, MCNP, &+ 27~
1 #E

KENO =— R TIE, ¥ ¥ 27 NOBEHESIRET /WTHER S 2 WL I N R 7 > MEFICEE
S D B E AR PREMERL S S < BADREHME B VIRR TITON D 72 RS 2R RHERLS 2 48 7E L 72 B
SRR C I E AR LI O BRI TR A A B L 72 D, = 2T, —E DR E REHEEL S & R E LT
Al A L, TIRAI 2R OB BOES Z R LT-, £77. BT R AT —T T L aikIcE S
Bra— RTH Y BrimELEEOREZ2 MCNP 22— K% AV C KENO 21— R L [RIgE D€ 7 /L CEHHE % FEhi L |
X v A7 NOREERREMER SN BT 2 3B R A B L7,

2. BIETML
21 ¥¥RY

¥ ¥ A7 13 PWRRELZ 24 (RN ATRE RIS ATIRR A 5 v 2 7 ZARE LTz, N AT v MIRFEHMUTH
D REF NGRS D8R 7y MEFRICIEF TR & LTARr Y AD T =0 AEE4EE LTV
5, T, BT EBIKTHZSNTWDIHDE Lz,

22 MHERER

IREHE G IRITARR 72 17X 17 B A ARE LTo, R IRER MR 272350 6 (BEES) & . s mo—Eo
TR CIRBHME N R B L7258 D 2 77— A % FEi Uiz, BEHBEO R EEFITEE © 7237 — U Y8
ESNDH, ARFHETHER LITRTESIOBREESEET V& Lz, KENO ==— NOWEMELE T AT
% BALREHEE L OFGIRITEE ORI & 15t L7z,

3. &R

KENO =t— K & MCNP =2 — ROFERE RO E %K 2 17T, KENO =2 — R CIRBrm s ok
Pl BHIRT L7220, WTIOBEIZE W T S E G RA~DEEIT/ NS holz, £/, KENO 22— &
MCNP == — RFOHEBGHER B EER CTh o7z, K1 D &5 RREHEES AT T /L Tk KENO = — R oW ff L
OB O EIEER~DEBEIT NSV EEZLND,

0.920

= 0910

5 (ke

KENO
MCNP

EZHEG

0.890 —— —

0.880

[y THE
SRR ORE

BEHESRET L B2 KENO =z— K& MCNP =2 — R g

X 1

"Hiroshi Unehara’, Hironori Mizobuchi®, Naotsugu Kikuchi®, Masayuki Kanno® and Naoto Kubota®
1OCL CORPORATION
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ENORERFIFENBROMEREERERICHT SREMTMFEICEITS
HEELEICHLIT HMIBY RV OFH
Failure risk evaluation of acceptance criteria¥apanese RPV integrity evaluation
method against pressurized thermal shock events
BB EEH OEERY, e 2
SEE TS, 2B PR g
[E N O 145 25 (RPV)OD H it B i b 2 B 3 2 72 DN E BB B2 (PT S G2 x4~ 2 fdt MRl F i
. RIERRAVBIE ) AT E DN TN DD, T OFFAEREICHY T MR Y 27 27l 2729, fERimAY
) S (PEMBEAT 21T 720, KE O FEHE b bhifig U7z,
F—0—F : BFFEASSG, INEREERES, EalEail, mMRmmaEnY, BdR ) 27
1 ®E
JEACA208M I ZHUE Sz RPV @ PTS HEUT kI 2 ARl F IR I R EmAOEE /) 2 S< b o T
by BROMECIWIE, BEEPMEEDOME 2 DATJNT A — 2 Z—E ORI E RIA A TREL TW5
— 7. RETIEZNE/RT A= ZTHERN 25040 &2 5- 2 T PEM ST 24772\ PTSHZRIZX D RPV 0)43&2
Y 27 (BAEEMEETWCF) AR L LMl S 5)2 1XA09/1F « 2 TS L HICA s Y —=7
HEEREL TS, ENTHHRERVIY A7 FIOIEHAPED LN TWA Z &, JEAC4206 D PTS

A FIEOBEDERILO -, PFMRHTC £V JEACA20607F £ 1 AL5ARS) S O Bt
] vk
BRI S 5 TWCF &5k, KEOIHE - ik L, A R | e
B o . o Cu (Wt.%) 0.16| 0.14
2. KEPFM BiTa— FIZ& 2848 X Y 5 Ni (WL.%) 061 0.80
KE PFM AT = — K FAVOR v.16.4712, JEAC420PcHlE S | #9401 RTwor (C) | -4 -53
T BN TR 2 5245 UL AR5y, bk IR B, BEENR POEE L e
WHHT, WIS TR 2 5 2 . TWCF 25 L7, g ?°‘.2§£E§ i
2B+ 5K, B #R
RPV §fitt DAL 5y e OBEIREIXEAN PWR RET 7> ~ & 2 Ao
/
BEITHIE LR 1), BIERME, RS R OB AIRE TS s
v hO&EERWE, 2O BT JEAC4206(200¢E}%&&U‘ 20164FHK) BE pmosean
O CHAFEEIC T B I (R 1)IC 1) 5 TWCF & B H L7, 1 AR ROBEA A=
Z OFER, JEACA206 DFFAFEICMH Y45 TWCF 1%, &K T 7 2 PFM ATt 5%
EAC42 TWCF
b 1090 - EICHEL TR, 20074 2006ERUNTKED | Toaanie | it
HHE 107 « ] L0 bRV Z L pvbinoT2(F 2), 2007 4R 1.4x10°
: 20164k 10
3. #EH (- iEEEA) 1.2X10
TWCF DIz L ) JEACA206 DFFAFENEITKE L 0 HIAASFRY 2016%hi 9
) Gemeran | 64%10
ICRESN TS Z EBERTE 2, AB%IZENTYH PFM iR % ARl

IEH L. RPVORER Y 27 2§ 2 THEMICEREEZ T 5 Z L EN D,

SEXR

[1] AARERS FFIFE SRS 2 ORI ORSEEINE OB 7715 JEACA206 (20167 i)

[2] Williams, P. T., et al., Fracture Analysis ofdéels — Oak Ridge FAVOR, v16.1, Computer Codeoiyhand Implementation
of Algorithms, Methods, and Correlations, Oak Rid\ggional Laboratory, ORNL/LTR-2016/309, Septem|26x]1 6.

B8] BAEXHS e OB HRER )71k JEAC4201-2007[20185E1ifiK]

*Takeshi Murakanlj Takatoshi Hirothand Kenichi Nakashinia

Mitsubishi Heavy Industries, LTD?’Central Research Institute of Electric Power Indust
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BERVBENZZAVERFFENRROBERBESETME
Effect of repressurization on integrity evaluation of reactor pressure vessel using probabilistic fracture
mechanics
TERON WS, AF L EK, gk HEF !
Il =ik 2, 2 gRAE?
VR BAEATRN R, 2 BRI IS B S A

IR ) s DRERPET, P R O EBVE R RS 4 Z 8 L < e KM DaE )%
BRI LV ERT D2 Lo TWnD, ZHE TOMEICE W THET H2MEFRIC L - Tt
MICKRESFEET L ERMONTWVD, RRETIE, 1ERORKRHRBEFRITMZ T, FMEREL
DAREMED & 5 FRIZHOWTHRET L, EmAIFHINIC X 2L 2mE (RERE) & MERGRIFMmIZ L 55
A & BALER - BHIEHER O BRI OV THERTRIVIBIE /177 7 — R & IV THT - Bt & 1T o 72,
X—D— K FHFEARR, WERmOMES S, @i, MraEsE, ZeniE
1. #8

ENIZB T 2 MG CIX, mEAMELFEK (LOCA) HF&2E L CREmIREE (DFM) 2 {Thi
TWo, —Fh., RFNENEwmO@EEEZ L0 SEICHHIT 5 FiE s L THZEHR SN TV SRR
#7)% (PFM) & AW EMEEOFEFIE TIE, LOCA LIAMTHMENE £ 5 FRE4E Ui b
FRETH D, AR TIL, 1EROFESR L FHMENE N5 FR N O W TREEMFET 21TV, DFM 72 63K
DHNDLLEEHRE (ATm) & PFM fEHT 53RO b D S & BAERMER (CPI) I OGRS & ki
3 (CPF) &L OHBICHOWTHRET L Z L2 HE LT,
2. BTG

/NI DY RTnpr 23 E WV PWR DR FARE ) B a7 /L — A L UTHEE L ROMBITRIFIZE SN T,
PASCAL3@ % FIV T it 2 52t U 7=, A8 GE 413 KRBT JIAF 2225 it (LBLOCA) | =78 E kT (MSLB)
e OVIN ORI HIM B 3 (SBLOCA) @ 3 7 —A (£ L 0T LOCA 5L M45) LHIMELEE
T HERIZOWTHG Lz, JRFIFENEARONEIL 1669mm, R RAMHOEIAL 171mm, 7 7~ R4

6mm & L7z,
250

3. fRITFER (1) ?(1)

A B D FRNT SRS 5 CPF O FRf: - B Bk 97
FEMEER LISRT, (1) IZRERICBT 5P 51O ~e— —o—126
BRI, () IIReRRIC BT 2R RIKE £ ——"
PeOfER AR, BINEEZE L5, BT 5 g | Se—— R A
EEBLUIEFEFERIIBOTHREREICRE I ——————e
WD Lnbnd, Fio. WERIFM 1T - i
A, HFELROMNENZ ERDMD, FERO 0 ) e ooy 10
RIS AR 2 S Fitenoe (107 e |

(2)

FE R M DFM:E S 10mm, £ & 60mm 10502 | r./.’*_—.’_.
PEMR &L $RE )

PFM,DFM —_—
T ALY N SHRESR A =
KW E i §1'°E'°4 i 60
(0K [wt%] | Cu0.12, Ni0.56, P0.01, Si0.25 1
1.0E-06 } 97
HIH RTxor [°C] 0 —e—126
No. INEZR OB E E{E 1.0E-08 L L L o—130
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£E3CHR [1] U.S. NRC. "RELAPS5 Thermal Hydraulic
Analysis to Support PTS Evaluations for the Oconee-1, Beaver Valley-1, and Palisades Nuclear Power Plants”,
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*Takashi Suzuki!, Kenta Murakami', Masahide Suzuki', Jinya Katsuyama? and Yinsheng Li?
"Nagaoka University of Technology, 2Japan Atomic Energy Agency.
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AP1000® Plant Safety Assessment for Beyond Design Basis Events
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“Yukitaka Yamazaki®, James Scobel® and Richard Wright?
YWestinghouse Electric Japan Ltd., 2 Westinghouse Electric Company LLC.
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A Study on Analysis Method for Hydrogen Distribution
Applying GOTHIC DP model and Scenario Clustering
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—— Cluster Center

*Takeshi Nishimura, Akitoshi Hotta
Regulatory Standard and Research Department, Secretariat of Nuclear Regulation Authority(S/NRA/R)
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TRACE code analysis for PCV thermal-hydraulics at the Fukushima Daiichi Unit 3 accident
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[1] "TRACE V5.840 THEORY MANUAL", USNRC, 2013

[2] "Fukushima Nuclear Accident Analysis Report"”, TEPCO, 2012
*Riichiro Okawat, Masahiro Furuya®

Central Research Institute of Electric Power Industry
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Risk Based Strategies for Inspection and Maintenance of Nuclear Power Plants
6. Maintenance Management Based on Reliability Evaluation Method Combining PFM and FMEA
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*Masayoshi Kojima?®, Hideharu Takahashi?, Shunsuke Uchida?, Hidetoshi Okada? and Hiroshige Kikura®

Tokyo Institute of Technology, 2The Institute of Applied Energy
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Risk Based Strategies for Inspection and Maintenance of Nuclear Power Plants

7. Improvement of Plant Reliability Based on Fusion of Prediction and Inspection on IGSCC
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Thermal-hydraulics characteristics of the flat core-catcher for existing plants

—Experiments of heat transfer behavior in the horizontal rectangular finned channel —
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Development of Cross Fin Heat Exchanger for Nuclear Power Plant
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Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-3 Decommissioning Technology of Nuclear
Facilities

[3L0O1-05] Dismantling Technology for Contaminated Concrete
Chair: Koichi Kitamura (JAEA)
Wed. Mar 28, 2018 9:30 AM - 10:50 AM Room L (M1-311 -M1 Building)

[3L0O1] Evaluation of Decommissioning and Waste Management Strategies for
Contaminated Concrete Structures
*Naoko Watanabe', Daisuke Kawasaki?, Yoshikazu Koma®, Tamotsu Kozaki' (1. Hokkaido
University, 2. Fukui University, 3. Japan Atomic Energy Agency)
9:30 AM - 9:45 AM

[3L02] Evaluation of Decommissioning and Waste Management Strategies for
Contaminated Concrete Structures
*Shuichiro Miwa', Tsubasa Yamamoto' (1. Hokkaido University)
9:45 AM - 10:00 AM

[3LO3] Evaluation of Decommissioning and Waste Management Strategies for
Contaminated Concrete Structures
Hayato Takahashi', Kazuya Wakamatsu', *Takuya Mikami', Takafumi Sugiyama' (1. Hokkaido
University)
10:00 AM - 10:15 AM

[3L04] Evaluation of Decommissioning and Waste Management Strategies for
Contaminated Concrete Structures
*Yuri Morishita®, Daisaku Sitara®, Hiroaki Takiya®*, Singo Tanaka?, Naoko Watanabe?, Tamotsu
Kozaki® (1. Graduate School of Engineering Hokkaido University, 2. Faculty of Engineering
Hokkaido University, 3. Yamagata prefectural police headquarters, Forensic science laboratory,
4. JAEA)
10:15 AM - 10:30 AM

[3LO5] Evaluation of Decommissioning and Waste Management Strategies for
Contaminated Concrete Structures
*Shun linuma', Naofumi Kozai?, Kazuya Tanaka? Shingo Tanaka®, Naoko Watanabe®, Kozaki
Tamotsu® (1. Graduate School of Engineering Hokkaido University, 2. Japan Atomic Energy
Agency, 3. Faculty of Engineering Hokkaido University)
10:30 AM - 10:45 AM

©Atomic Energy Society of Japan
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Evaluation of Decommissioning and Waste Management Strategies for Contaminated Concrete Structures
(2) Analysis of the Waste Management Scenarios for Concrete Structures
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“Naoko Watanabe!, Daisuke Kawasaki?, Yoshikazu Koma®, Tamotsu Kozaki*

*Hokkaido Univ., 2Fukui Univ. , Japan Atomic Energy Agency
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Evaluation of Decommissioning and Waste Management Strategies for Contaminated Concrete Structures
(3) Thermal Analysis of the Concrete Material during the Fukushima Accident
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*Shuichiro MIWA and Tsubasa YAMAMOTO

Hokkaido University
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Evaluation of Decommissioning and Waste Management Strategies for Contaminated Concrete Structures
(4) Evaluation of Alteration of Concrete Structures
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*Hayato Takahashi', Kazuya Wakamatsu?, Takuya Mikami' and Takafumi Sugiyamat
'Hokkaido Univ.
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Evaluation of decommissioning and waste management strategies for contaminated concrete structures
(5)Diffusion behavior of Cs* ions in hardened cement paste altered by heat
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“Yuri Morishital, Daisaku Shitara®, Hiroaki Takiya®*, Shingo Tanaka?, Naoko Watanabe?, and Tamotsu Kozaki?

IGraduate School of Engineering Hokkaido Univ., 2Faculty of Engineering Hokkaido Univ., 3Yamagata Pref. Police, Forensic science

laboratory, Japan Atomic Energy Agency
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Evaluation of decommissioning and waste management strategies
for contaminated concrete structures
(6)Sorption of radionuclides on altered hardened cement paste
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*Shun Iinuma!, Naofumi Kozai2, Kazuya Tanaka?2, Shingo Tanaka3, Naoko Watanabe3, Tamotsu Kozaki3
1Graduate School of Engineering Hokkaido University, 2Japan Atomic Energy Agency, *Faculty of Engineering,

Hokkaido University
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2018 Annual Meeting

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-3 Decommissioning Technology of Nuclear
Facilities

[3L06-10] Decommissioning Technology for Fukushima (Debris,

Contaminated Liquid, Severe Accident Evaluation)
Chair: Shuichiro Miwa (Hokkaido Univ.)
Wed. Mar 28, 2018 10:50 AM - 12:10 PM Room L (M1-311 -M1 Building)

[3L06] Pulverization pumping collection of fuel debris and remodeling of used
storage container
*Makito Watakabe', Haruo Morishige’, Yosuke Yamashiki (1. Fukushima nuclear accident
contermeasure review group)
10:50 AM - 11:05 AM

[3LO7] Freezing confinement by low temperature air cooling of fuel debris
*Yasufumi Kitamura', Haruo Morishige', Yosuke Yamashiki' (1. Fukushima nuclear accident
contermeasure review group)
11:05 AM - 11:20 AM

[3L08] Cooling mechanism of fuel debris
*Yosuke Yamashiki', Haruo Morishige (1. Kyoto University)
11:20 AM - 11:35 AM

[3L09] Earthquake resistance evaluation of contaminated water storage tank
and seismic reinforcement proposal
*Shigemi Morishige', Haruo Morishige’, Yosuke yamashiki (1. Fukushima accident
contermeasure review group)
11:35 AM - 11:50 AM

[3L10] Study on the damage of core internals in nuclear reactor during severe
accident
*Jiang Liu’, Yoshinao Kobayashi' (1. Tokyo Institute of Technology)
11:50 AM - 12:05 PM

©Atomic Energy Society of Japan
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Pumping recovery of fuel debris and storage container
How to store fuel debris applying cryogenic vacuum deposition
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Pumping recovery of fuel debris and storage container
How to store fuel debris applying cryogenic vacuum deposition
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Cooling mechanism of fuel debris
Consider mechanism from survey video
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Earthquake resistance evaluation of contaminated water storage tank and seismic reinforcement
(Proposal for reinforcement of tank without foundation bolt

CRREFESE Y, FREENGHES, (LS P
Y R E R SRR R, PR

18 H— 3BT DIHYKATRE 2 » 7 ORAFEEMBE R L MhiRE STy, 2 oW TN EHE
2179 & 0.26G OKMIBERE TRMED HIFET DHMEIC o7z, T DX 7 Ot EMERE R LT,

XF—T— K BROKITRE 2 > 7, ARV b, MEEATR, R FEEAT, o

1. #¥8
fim 8 — FE T CURH G K&/&i@ﬂ%&p& AU D15 9K 2 B R HImDICEEH
VU INERIE SIS, EEEAR L MCHRRE STV, BRER TR LTSS, fﬂ ITAER L TE
0. BEREETHOITE LV, ﬁf&/&ilmoﬁ%ibﬁ@E%%HMﬁm%Ez U FD
LATHERENTWD, BHIEBENAR Uz g g AR - STl G 217V 2 D75k
22 MVEMRT 5 RAEMRE LT,
2. iFFKETBE VU OREEM & HEHR
2-1. THREEE
HERIINEOFE LRV ENEEB S TR, SO E RS I FE 2 KRB D 1/2 & L

TUTFICHFG Lz, (DRFEAENNThH 5, @ XFBEEHETH 5

mg(l-a/2)L/2=magH/2+ « « « « - (1) umg(l-a/2)=mag =« * « * « « « « -« (2)

m XU EE o/KVEIMEE HXU7&ES LEUIE o BESRE ¢ EAMMEE

H=13m, L=11m, $kf & 2> 27 UV — b D u & 0.4 & 95 L EEREO AEIEE o 13 0. 59G ., {HEIRED o 1X
0.26G £ 725, {HYKZ 712 0.26GOKEIEE T 7V — NENLIBETHZ LD, ¥
JITEBIIHIES O 5 %< DVONBREIZ /2D Z & D 50gal OHEE 5 SRFEE OHIE T HIRENT 5,

2-2. EMHR

IERKITRE & v 7 % 55K % I78E U TR RE Ot 20 SCig &
TEHRANT 2 5 EAE 1 O EE L, ,

YL RIRIC A S Y RE—EiciT ., Aok %" = | = j//uiﬁ
IR L BLE RSy REay s - b T 5, c| mmk [BIR

AKTNEEE 4G (12 HHEATHETH 5., e sl o 2
3. ¥R

W — PR TSI A bR LT 0 L s ons b w;x?

BICK > T OMEEZBR S 7 PNEEIT 5 A

REMEIZm WO TRINCHITRT 2 L ERH D,

&E Xk

[1] T1F{BYKITE % > 7 OMPEMEFMIC OV T GRHZEN P  #HM S8l PP

http://www.nsr.go.jp/data/000107385.pdf) HIXFE S 20154FE5H 1 5 0 (HHIZHP  HFarREH+)

[2] TIF{GYKITREZ v 7 DA T v > v TFMICONT) HHIZEH P ERERHEI )
https://www.nsr.go.jp/data/000097521.pdf)  HAHE /) 20154F 1 A 29 H

[81 YRR 2 7 D= 7 ) — MROBEEIZOWT) GREIZHP  RFEEHEHET)
https://www.nsr.go.jp/data/000171427.pdf)  HIIFE/ 2016 11 A 29 H

[4] TEarthquake resistance assessment of contaminated water storage tank at Fukushima and its reinforcement basic design |
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Study on the damage of core internals in nuclear reactor during severe accident
*Jiang LIU", Yoshinao KOBAYASHI*
!Laboratory for Advanced Nuclear Energy, Tokyo Institute of Technology

Abstract: To assess the access route to the fuel debris in nuclear power plant, corrosion of the structural stainless
steel by the corium should be clarified. By immersion experiment, the dissolution behavior of corium into the
stainless steel was estimated. The influence of zirconium on the dissolution behavior was investigated.

Keywords: Severe accident, Fuel debris, Dissolution, Diffusion coefficient, Stainless steel, zirconium.

1. Introduction

The severe accident that broke out at Fukushima Daiichi Nuclear Power Plant has led to an eventual catastrophic.
During the accident, the control rods (B4C) dissolved into the cladding tube (stainless steel) at high temperature and
melt into the corium.™ It would flow down to the bottom of the plant and react with the supported stainless steel. To
treat the fuel debris in reactor, it is necessary to understand the dissolution behavior between the stainless steel and
the corium. In this study, the diffusion behavior of corium into stainless steel was estimated by the diffusion

coefficient of boron. The influence of zirconium added into the melt corium was also investigated.
2. Experiment

H H P El.e
The corium was simulated by the stainless steel, B4C and £ B Fe:B:Zr=2011:0.0(mass) .
. . _ ® Fe:B:Zr=20:1:3.3(mass)
zirconium powder. Protected by the Ar-H, gas, they were Tél.z A FeiBzr=20-15.1(mass)
synthesized at 1723 K in an alumina crucible. After adjusting the g
immersion temperature in furnace, a stainless steel rod was go_& " ®
[72}
immersed into the molten alloy for one minute. Then, the rod g A
< °
together with the crucible was taken out of the furnace and 2 041
pres} u
quenched immediately by water. The rod surrounded by the alloy g R 4
. . . =00 , ,
was cut and the chemical composition around the interface between § 1550 1600 1650 1700
steel and alloy were analyzed by EPMA. o Immersion temperature [K]

3. Results and discussion Fig.1 Dissolved thickness of steel rod

After immersion, the dissolved thickness of steel rod was

,a
meas%Jred and the result-was shown-in Fig.-l. It ca-n be_: seen t-hat § 10 : EES?IZ§81235$Z§3

the dissolved thickness increased with the increasing immersion o _gt] B FeBZr=20:15.1(mass) i
temperature. In addition, as the concentration of zirconium in the 'E ‘“é .
corium increased, this dissolved thickness decreased significantly. :é §10'1°A ® : A

It indicates that zirconium may suppress the diffusion of % %

elements into the liquid corium. The diffusion coefficient of  § _210'“* .

boron was estimated on the basis of the Fick's second law and é Y

the result was shown in Fig.2. It was found that the diffusion O g 1600 1650 1700

. . . . . . . . Immersion temperature [K
coefficient increased with increasing immersion temperature. P [K]

Compared with the corium with 16.4wt% zirconium, this Fig.2 The diffusion coefficient of boron
coefficient in the corium with 22wt% zirconium was smaller. However, when temperature was higher than 1673K,
this coefficient in corium without zirconium became the largest. It implied that the zirconium decreased the diffusion

activation energy of boron. In the future, the diffusion coefficient of zirconium will be studied.

References

[1] S. Tanaka: Proc. Jpn. Acad., 2012, vol. 88, pp. 471-484.
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Establishing Guides Relating to a Planning of Decommissioning
(/4) Summary of Activities
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Establishing Guides relating to a planning of decommissioning

(2/4)Establishing a guide on radiological characterization
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Establishing Guides Relating to a Planning of Decommaissioning
(3/4) Estbilishing a guide on an investigation for plant characteristics
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PLEAH T 28T 5 Z & CTHRUEREORAI B 2~
U7z, BRI EERIELEOEE Y o — %K1 1277,
F7o. M U-FEER 2L ICEE S EE BT LT,
OFREHE A Of : FESFT, ~HE, IR, EE, ME,
HEYMOFE 5
OMEFEOF (EE) : Kimiid., BiHFHa, HELeEk
foOREELEN %

2-2. BHRAEORERBE KRS -1 B EEREIEEOEE T n—
LRI OREM 72 FE I B E 2 TR T DB D,
B R OHEGAEONICLERRAERE2EEP TH

B, BEMERRA O AR ORA 2 1 1R T, Fo1 A O AR O R

O HIDOB : JitbEA > b U A, IR TR " B

AT AT EH FAREE (M)
ORI OM « APk, JFFEEXIR % WEITTR 220 MR

TR O | (BOREA >y b U BB D728

23 HA RTA VHIEDT D DHAE DIFH)

HERE DR T A BT A 2 2 HIET 5T DITi, i SUS, CSHNGRMA
AUBEILHIL AT WEEOBEL D L5 Hetkg RO (B b Lik, BESRAILERRR 72
BEOEGIERETA RTA HIRT DLEND D, D DIE )

3. R

BEILEE IS T sk OFFERAED B, MLESIT 2L T 5 2 L THREHRBEZMHL, 07
— X ST SO TR AR A T EN I T E 2, 2. AR O B MR O SR OE I &
4. THEREOBENEAEE L TS,

A1 I DA OFHAE RS OB AT 5 L IC, AT EBIOEBEFRE LA RT A o~k
LTV FPETH D,

SEXH
[1] BARTFS  FRRBERR TS OEILFE O : 2011, 2011412 A

Akio Tamurat, Ken-ichi Tanaka? , *Yusuke Shimizu®,K azuyuki Torii*

LJapan Nuclear Safety Institute, 2The Institute of Applied Energy, 3Nuclear Engineering Ltd, Shimizu Corp.,
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PEILFRE OFHHNILR D T A R OFebi
(4/4) BIEHEBOT =7 VU TIfRDHA ROKE
Establishing Guides relating to a planning of decommissioning
(4/4) Establishing a guide on decommissioning engineering
A BB -2 WK M R gkt
(—th) R et s, 2 () =L XA TR,
SR o o=7V 07 (B 4 KR

FEAEHEE CHEIET D BRYY, iR N ONEIEY S O TR 5 3B 4 2T DBR0E 2 7 M OFIE
WZOWTOfEFEZHA RIZE L DD, ZONBIZONTHENT 5,

F—I—F : FEIEHE, MEIHEIEE, R, K, FEEEY O

1. #8

JE T T litia% DBE L HE FHE IS Y - o THE, BR B [ BELL B S a_ﬁgé] i
Yo, R K ONBEIEY) S O AV B9 5 3] A 5T
BB DDIL V=T ) o S ERNUE L - l%
b, ZIZTIE, BILHBEFENZOBE LD

X9, FEEHICHET I = V=TV 7TDEZ
I RO FINEFRONBEE RN T D, K1Y D
A ROPLEFT 2 ~7,

v (mrmEsEee)+ (51

2. B&t M1 4TA ROMERT
2-1. g

FEIEFSIEIZ 31T BBRYE DB 2 FFIZHOWT, BRI GW)  ONBRY 15 % 0 B e T 2 BN &b
L0, SEAEZMOEL, iz T Hd, £, BRTHEOFTLORE TEEICOWT, K
K72 FIAZ R~
2-2. fE{k

FEIEFEIEIZ 31T DIRR DB 2 FFIZHOWT, RGeS OFRIR 515 % 0 iR T 2 BN &
L0, SEAZMOEL, iz Hd, £, ETHEOFTRORE TEEICOWT, K
RE 72 FIAZ R~ T,

2-3. BEYMEFEOLE

PE (458 (2351 2 BEEW BB D2 F K OGE T BHIZ DWW T, iR OBE I & RF O Pk
e, At EBESE ORRE (A, IR, KR ICXk - THERT NS FEN R 5700, FHE
WL, BARO2FIROWEN LEIT S,

3. R

BEIEFEEOZ L =T Vo TR H A ROKREEZEMTHZ EICL Y, BEIEEEFENED
BRI SE L 7 DERYY, fRIR N ONEIEY S OB AR D HBOE 2 T R OFINEEZRTZENTE 5,
ZHIC KDY, BERPOBENFEIEFEHENSIETE D,

S &Rk

[U A AR5 - R JIisk D BEIEHNE O SEHE : 2014, 201542114
[2QBARRET 5 ERRERR TR OBE IEHE OFHE : 2011, 20114124

Akio Tamurat, Ken-ichi Tanaka?, Y usuke Shimizu?, "Kazuyuki Torii*
LJapan Nuclear Safety Institute, 2The Institute of Applied Energy, 3Nuclear Engineering Ltd, “Shimizu Corp.,
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[3NO1-05] Pyroprocessing
Chair: Sou Watanabe (JAEA)
Wed. Mar 28, 2018 9:30 AM - 10:55 AM Room N (M3-211 -M3 Building)

[3NO1] Study on fluorination reaction of antimony compounds for development
of fluoride volatility method
*Daisuke Watanabe', Daisuke Akiyama', Nobuaki Sato’ (1. Tohoku Univ.)
9:30 AM - 9:45 AM

[3NO2] Thermodynamic stability of Gd-Cd intermetallic compounds
*Shin Akashi', Hiroki Shibata’, Takumi Sato', Hirokazu Hayashi’ (1. Japan Atomic Energy
Agency)
9:45 AM - 10:00 AM

[3NO3] R&D on Nitride Fuel Cycle for MA Transmutation to Enhance Safety and
Economy
*Takumi Sato’, Hirokazu Hayashi', Masahide Takano' (1. Japan Atomic Energy Agency)
10:00 AM - 10:15 AM

[3NO4] Development of Innovative Nuclear Waste Burning System by Fast
Reactor Cycle Using Pu Metallic Fuel with MA
*Takashi Omori', Hitoshi Nakamura®, Ryosuke Miura’, Yasushi Tsuboi', Kazuo Arie’ (1. Toshiba
Energy Systems &Solutions Corporation)
10:15 AM - 10:30 AM

[3NO5] Separation of selenium and tellurium from molten chloride melts
*Yoshiharu Sakamura’, Tsuyoshi Murakami’, Koichi Uozumi' (1. CRIEPI)
10:30 AM - 10:45 AM

©Atomic Energy Society of Japan
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I VL MEREOREICRIT=-T7oFEVIEENDO T vIERIGICET H8RE

Study on fluorination reaction of antimony compounds for development of fluoride volatility method
B3 IPN RN NITIPN RN Y 7
PHRAER

Ky AR ORER TR D — D TH DT o FENIONT, 7 LB T 2 BITEE 2 BT 5
728, BEE - REBGIEICL Y 7o F T AbEWMD 7 ARG EFHE LTz, BT v FF 135 350 °C
UETCT7 RS LTHB LT, 7o FELD SM~ORBILISZE N, X7 e %k H LT SbFs
AR LIZEEZD,

F—T— K L, T el BORER, T TFE S

1. ®E

7 AR R IE TR FERE 2 7 o b & R &8, AR LT 7 v (b ORKIEDZEZFH L CERE
WVEL % SRR HEIE A0 Bl L CIE S 5, 7 > F & A HFERENCE SN DO EAERM TRz O —>TH Y |
T A DS ) T — H NN TN LG T AU ERIEIC BT D BT EEORFINE LW IR TH D, K
R TIL, 7 vAEEIIEICB T 57 T OBITEE ZMeT 28 Bl L LT, T FEALEHD
7 AU O W TRUSIRE R L OSSR 2 B E & - RAEBDTIEICE VAL NI T A Z L2 RN E Lz,

2. RER

T TFEACEM O T ACRIE OBEE - RAEBSGHTICIE, T URHKO 7 v —T Ry 7 ANITEKIE
ST B (Rigaku\ Themoplus 2) W=, 7o bT 5% izid 4B Sb, SbFs, Sby0s, SbyOs. SboOs
R\, BFEBRICBIT 2V 7 VEREIT 10mg BRE & Lz, 567 2 O &I 60 m/min, Fr 21X 1.7 %,
T UTHATAr & NoDIREV AL Uiz, FIEHE 2, 5. 10 °C/min THIEN D 500 °C £ TH 7 %N
LN 7 R AEMB L, TOROY T LOBRERBEE X OBEE(L2HIE LTz,

3. BEBIUKEHR

ShO3 B LN Sb0s & 7 v FA A LSS HIFER (EEE(E (AM) BILUOEEZ (DTA)) %[ 1(a)(b)
WZENEIURT, WTNOEBET »FE DA TH, K 350°C LLETHREAZEWEENHD LTz, Sb0s D
B ITRECD R RN — 7 DB, Sbi0s DIFA IR R R E — 7 LB - CREREAY—7 LA
Tmo ZORERENS, BLT T ELE T vFBH AL OKIGIIELOIRFEEAG &L Sbi0; DIFEIZD I D
NDEAMRREILD 2 ORISR S D Lo T-,

T T DMEII R KT S D=8, SbOs D 7 ALK TIE T v T O O Z v id b7, BRFRR
F L7 BFEF OIS DHNR D, T FELD SADF X7 ALMMRIFIE[1] L. 7> SbFs D s
231427 °C [IEMESNTND Z DD, Sb0s D7 ALRIG TR S 7z BRI & £F 5 5o 72 B EUG
FRRIFT & 7 v RIFF OGS LY AF T 20

oL i LT SbFs & Rk IS & % 7 5. < V@
SbyO3 DL, 7 3 & I LT SbFs b L < 1 SbFs 0 O 1100
AR L CHR%E T B FTREME A 5 5, SBFy I 190 )C Ll o 20 %ﬁ“ﬂgm‘ l's0
ET7 RS LT SbFs 2 AR LIfe (R4 3 40 Sb*toS N
Ksdd%) . 350 °C DL ETIE SboOs 127 vikic kv = 60 5

SbFs % /£ L THiJE L72 & B 25,5005 705 SbFs & 2 g | 40
ERT B T2 OIIE T T OB BB L 72 57 200 | ~— Bxchange | 54
W, AR ISIT T v FE v ORISR Y -~ of O with F .
THLELD, LERST, b0 e, 7rFe 20
VS ERL STH R 7 oL % ARk LTt 200 ®) | %
WERIR T & 7 BRI T-H3 484 LT SbFs MR L7 & 0 '
EZz25, 20 <] 60
b Xoic, b7 v FEET7vRATALD S 4 z
BT, 7 FELO S fli~OBILKIEZHN, 7 2 o 40 <
VFELDAF LT oAt E R LT SbEs VERT S ) - o
HEEZD, <80 - 120
-100 | - ]
SE -120 0
[1] Odile C., CEA-BIB-236, 1982. 100 ZTOSmperatS%O 0 400 500
*Daisuke Watanabe!, Daisuke Akiyama' and Nobuaki Sato! 1 7 FErOT7 sARERER
Tohoku Univ. (@)Sb,03. (b)Sb,0s. -1 & : 5°C/min
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Gd-Cd &R LM DB FREZENH
Thermodynamic stability of Gd-Cd intermetallic compounds
B M5, fRW R, Rk R, AR 1R
JF T

Gd-Cd % 6 O & EME&¥Y GdCd. GdCd;. GdACds. GdCdssni. GdCdssiz & Y GACds DK B = ¢
NX—2BLZALFERTIETHE L, OB ZEHEZEMIT OV TR L7z,
F—U—F i EAE, Cd A 0B, Gd-Cd &R LEY. EEBEZ R LX— BRALFHE

1. %

EEAE B RIRERC~ A T —T7 7 F A NS CIRE O A PR AL PR E T, REEARIC L > T
Y7 2 LHR(TRU)ZIRIA T BT L(CARRMRHT ~BERI T 5 2 L S E STV 5, Wl ER TE LN
% TRU &t Cd 540D Cd DR OBEZ ) @ RS2 ~OFis TRIZH W T, FRERY &
L T TRU-Cd & BEbLAEW DA A BT D WER B D AFJETIE,

i

TRU-Cd @B IHEE ORI L BT 5 1200, BHRME L LTH K =08
U= v AG)E M., BB EEE L LTIV BRI TRCE &

» Gd-Cd &BEULAMOERA B RV —AGHZHIE L, T DO 2_’ 10

SR RIS S TR L Y

2. RBHIE ]

GA(II1)/Gd(0) o - iy T AL I & O 7= 8 @ LiCI-KCI-GdCl3(3.13%10! % 18

mol%)» 7 v ) K7 v a A b U — KO LiCI-KCI-GdCl3(3.13x10! - 92 L
mol%)-CdClx(5.78x102 mol%) D EEBNEMIZ LD Gd & Cd ¥ 7 0 100 200 300 400 500
2T L B~ FIRET H% O BALOBIEALREE 673~873K TIF Time (s)

1 1. ¥ LiCl-KCl-GdCls-CdCl, @
2l EBN (2.2 V vs Ag/AgCl, 60 s)
3. MRLER 1 O M B DREREZEAL(673K)

RN FE ARt O BALORERFALIE T, “HHO SRS O

-20
LEEHCRERTS 6 >O7F h—Z2BHLE (W 1), Zhbix w0l .
GdCd, GdCd,, GdCds. GdCdassii. GdCdsgiz & Y GACde DAL -1 = .60 [
o

BELTEY, 77 F—FEAE GAI)/GA(0) D V- B & D= E gl o o
(AE~AE)) B4 Gd-Cd &RIHLAMOAGYZ M Li=[1], #5200 | “ 9
AGHE, Cd RAUERIERER & OMHIE2] % CALPHAD #5i2 X5 & -120 | zﬂfﬂﬁ % ﬁg

r A2
BTG RO TES HL () AWEREOTMEE 140 [ O .
FLTW5, £12, % Gd-Cd &BEULAMOFEF 1 EAL YT OXT -160 —————m—m———
\ T B \ 04 05 06 0.7 08 0.9

/T T OFERIE, Ln-Cd F & [FIBEDZEB) & 75

< GdCd; THR/NTH %, AL, Ln-Cd R & FRRO B 2 R 2. Gd-Cd 4 BB AW
TRU-Cd RIZHBWT, TRUCHL N bEETHDH Z L ZREL TWD, AR E BT R L —

ZE3CHR [1] H. Shibata et al, J. Phys. Chem. Solids., 75 (2014) 972-976. [2] T. L.
Reichmann ez al., J. Alloy. Compd., 610 (2014) 676-683. [3] M. Kurata ez al., J. Phase Equilib., 22 (3) (2001) 232-240.

*Shin Akashi, Hiroki Shibata, Takumi Sato and Hirokazu Hayashi

Japan Atomic Energy Agency.
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2018FHFDER

ZeM - BFERLZBELE MARESRRAZCYMRNY A JIVICET SBIREHSE
(2) a—JL FEHEME ALV TRU-Cd BEDBRELEIKRE - BEILEER
R&D on Nitride Fuel Cycle for MA Transmutation to Enhance Safety and Economy
(2) Renitridation Experiments of TRU-Cd Alloys Using Surrogate Materials
HefE L AR TR, SEP AT
UL i

TRU ORHEME & LT Gd 2T, £ 100 g @ Gd-Cd 4405 D Cd DA 4 Bl DR ELIEIC X 5
GdN DSR2 i U7, MIGERD Z ML T, FEREEINALZIT) 2 LT, B Cd BEE2K
0.07Wt% E TR T A Z E N TE -, T2 AREBE TIIARK LI- Cd DK 9% A2 RN TX 5 2 & 2R LT,

X—D—F:~AFT =TI F A8, LW, NEREE) S 27 & e, wXmEaer, 2l

1. #E IEEZIEENS 2T A (ADS) 72 AW~ A F—T 7 F /A4 KMA) OEEWO -0, L

T at R &G BB A 7 VOB 1T o T D, U ALER T H A7z TRU-Cd A4 (TRU:
Pu, MA) 275 Cd Z 288478t L T TRU Z B LI s 2 B (b TRICEA L T, 2 E TIZ 10mg 7225 1g
BLOT 7 F ) A Rz A7 BRI & 0 JFBRA STV 2 fE38 L 72 [1-3], ABFSETid, T2ERiHs
DIEBRFHT T CRZE L7z 200gCd &4://8y FOFERBREEE 2 H LT, TRU OFEME L LT
Gd 2V T, Gd-Cd B4 5 0 Cd DR BEXR O E0IEIZ K D GAN O FFRIEER 2 50 L 7=,

2. EEAE K100 g D Gd-Cd A4 (Gd #9 1. 8wt%) Z EBENDDIFICT AN, WIET ($2 Pa) 743 K T 4 B

BIANEA L T Cd 22884 BEf% . 25t (1.0 L/min) 1073 K T 4 BRI L 7=, SnEGE ok 2 BLY
L, ASTHVEL-%. BIET (83 Pa) 1073 K T 2 B, “#£450T (1.0 L/min) 1073 K T 3 B
. B LU 7=, B OBmE X BREPTHEZIT O & & I, £ % IN SRR KRR LT ICP %t
IHHEIZ K D 6d KO Cd DEEGHTZAT -T2, £o, Cd BEUEROBIE D726, ZEEWNIZEIL L7 Cd DE
BHEZIT -T2,

NH, AN OHRDIFERHER I NTZ, Fiz, £kt
? Cd PREEITAY 0. 07wt%, Gd [EIXERITHK) 98% Td> > 7=,
Z ORERIE, A EETRIET 22T o Cd REE
EHIRBT 5 2 LN THDL L ERTHDOT
bb, —H. EIHOEENERERENS, REETIT

HEF L7z Cd OF 99N EEIRC X 5 2 & &R LT, =S TR
AR 20 ()

EHrEE (au.)

SE X M1 £RYOHR X REHTHELR

[1] Y. Arai et al., Nucl. Technol., 162, 244-249 (2008).
[2] T. Satoh et al., Proc. Global 2009, Paris, France, September 6-11, 2009, 1278-1286.
[3] H. Hayashi et al., Electrochemistry, 77(8), 673-676 (2009).

ARRE L SCRBFEE DR 12 AT LR F T K D EFEES & LT H AR AIWTIE B s A 23 52 L 7= SRk 2
8 AR LWk - R Ik & B s L7 M AR ZALIRE ) A 7 VB DRFERISE  OCR O — 2 & A £,

*Takumi Sato, Hirokazu Hayashi and Masahide Takano

Japan Atomic Energy Agency
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MA AY PuBRBHERFY A VIVICK P ETNBEZNRRE L X T LORMER
(15) Zr BEAERAHOERFR()
Development of Innovative Nuclear Waste Burning System by Fast Reactor Cycle Using Pu Metallic Fuel
with MA
(15) Electro-refining test of high-content-Zr TRU metal fuel (3)
KA L OBAREL S m Y R WYL AT k!
VRS = 2 X — 2 2T L R (RER)

TRU & B REHEEF TRV D Zr 5 & A REHTRU-40Wt%Zr) O EfiE 284, TRU BEWE L LT U ZHWn
TR - AT LT %, BRSO CAdAHTIZ UZr 23 L. 2 Cd Z [l & U 7z Rk B 217 > 725
R Eh~0 Zr A IH Lo, Zr @mE A BRI ER T & D Rl L AT,
F—0—F: SRREIEEIEY A v, EMER, & Zr 5k, U EL TRU @JEREL, Cd 5

. FREOBERLAWN

BRAHAE G AR BER D Pu & MA Z[EIR L, U & E£720 MA AD PuREl (TRU @KL & Huiz
& IRIREEHAE YA 7 VORI EHED TV D[], T OHE . Zr EAFRIT 10wt%)> 5 K9 40wt 235 72
D, BRBF OB SRR D 7o DI B AR < A (2], ArHidrh Zr BIG 2 AR 2 (3 Zr IR EE O
ﬁ#é%f%é:&ﬂ“#ofwém Zr BEAASBBEICH, T Zr BEAMZ T, Zr BE RN
UZHTHEINTE 5 Z & 2 iERT 572012, UZr 28 LT Cd &[5 & U 7= s ks faliin 4 940 L 72,
2. BEBAE

SUS R ZRN DB % DI1F($ 89.1X ¢ 85.1 X 130H)IZ, U/Zr L7 6/4 1272 % X 912 U93.31g, Zr62.24g
%, R{b#A & LT CdCl, & &t 14.06g, Cd % 1000.39g. LiCI-KCI k44t (APL Ll 99.99%) % 491.64g
ﬁwto@Ewmf%mﬁﬁﬁﬁbpﬁ¢w@m%Jmﬁwkw$umlwkam4m¢bm
ZARIE ¢ 8mm D SUS IZ5Esm AN L7 /v X A2 5% T, S RRIIMNELAT 7 A NIZ Lil-KCl-1wt%AgCl %
W L7- AgIAQCl & L. EiiEE (H/Cd Bk g TRk Z 1 H B389 10mA/em?, 2 H BIZK 20mA/cm?,
3 A B34 14—10—6mA/em? & LT, B KON Cd FORBEEITW R O EMRABR AT 12,

3. HRER
LICEHRENL, EAFENR & MERORRZE(La, X2 (ZH A Cd fro u,zr /;EI“WI:% ¥ 3121 H
DEMT B E T, Zr OEF~OBAITEBIE LoD, P KO Cd H 0 U RENIZIE—EICT,
Hrith oo Zr BIG 23 1%L T O U AT RIS 2 2 L3k, Zr @& A e R ek oo Efig s Léfﬁf:o
-0.8 3.0 8
, 188 | 268 .| 3e8 |‘ . N 168 | 288 | aE |
g o ; A 2o 8 —=-U Licl-KCl
g = l,'H i g § j ;:«lercL?a-m
U -1.1 s 1 158
- s J e o ZrCd
: o
; 5 Pl m}é f/ | I.O% m ’ L___*—h____'_.——ﬂ—‘
g 13 e e 0.5 B et s AR R L
B L~
0
1.4 0.0 b . 2 3 .

mnnﬂchr; WARHSM (hr)

1 (G AREEAL, FEAF AR I, 108 A B i 28 b 2 M- Cd U, Zr BRI 31HH OD%ﬁMﬁHj%ﬂ‘Eﬁ
ABFFEI SO AE TS > AT AFFERSE R RO —B & U THEM L T\ D, [1] AiTHL, T 71%e 2015
FOFL: 48, [2] KA, JRT-J)54 2016 FKO KRS H14, [3] KA, T )54 2017 4 kD R4 2K01

“Takashi Omori', Hitoshi Nakamura®, Ryosuke Miura®, Yasushi Tsuboi‘and Kazuo Arie

Toshiba Energy Systems & Solutions Corporation
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BRUEEMDOSDEL VB LVTILILO S EEEIR

Separation of selenium and tellurium from molten chloride melts

Bikt g, R S REE
i

Se? & TeZ A3 ifiE L 7= LiCI-KCl LS OWRRIE R I B W T, BT Te 2MESERCERM L ST 5 =
Lo CurBMmICHVNIETe & Se 2 EERCulbEé LTCRIRTE A Z E 2 FEIE LT,

F—I—F:vLYy, TN, WEAMELY, ST H

1. %8

WERRRE 7 0 77 b TR K 5 & VoV U PR BESEY) O RigE 7oK - &k O T T, U7 A[Ek
(R B R -8 FP (*°Cs, 7°Se, 107Pd, %7r) & 3BT 2 EAT A BRI LT\ D, H T AELIR A VR Tl e
T 5 L[] (T ABRORE - BB E 2 B L), hral kK ThbH Se & Te
I, FRD O L IRERIZEEA A (Se* & Ter) & L THFICAHT 5, 2 E TILEH HId, LICI-KCI #4
Y3 LU CaCl, 1T Se & Te DL el iz n a8 2 1 X T & 72[2], ABFFETIE, Ser & Ter, 07 % HAF
SH- R CEMEITV, BRIZ Se & Te ZHTH S TRERINT S &Iz, JTHRMOSEEMEZ 772,

2. ERRAE

MgO % DIF (148 mm) (ZIAEHHER D LICI-KCI % 44.7 g 2547 L, @il Ar A FRFHS T C 450°CI2n
BVUCIRRm L72, LT, NaSe & NapTe, LiO #FTE &M%, Cu bz AW EEMEMICLD Te &
Se DEINZFT - 7=, 728, FEfRICIE Al £, ZHEMICIL Cu#R (Li 2@ HEA TRIE L Ag/AgCI (1.0 wit%
AQCl) FEATFLYEICHE) &2 -,

3. BRBLUEER
EAEANZHE L7 Cu EBBOY A7 U v 7 RVEES 80 ‘)I;MI:!MEEE LN W A \ —
S 4 (CV) 2R @ICRT, HREEE, Se=0.24 wite, | |2urTes [
Te=0.29 Wt% (ICP-AES 4347 & ). Li;0=0.17 wt% (¥t TeSer2e
£V) ThDH,Te & Se DI (Culba®Erk) oxtist  °
52007 ) — FE—7 BNHEICROND, Te DHFHHF
HLLT W OO, Se & OHTHEM AT/ NSV, 5 1A
H O EfRIL. CubiEN 2-08 VIZRE L.3hIT~7- (&
i~5 mA, 53 C), 5l&#Hi&, FEROEMAZ 11 [A# VR 120
L7- REENMIL. 0.6 V £ TERIEAICEF), BIEOLE
ITICfE-T, K1 L0, T TefrHE—27 2 L, & - ]
(2 Se ATt &' — 2 MW DRRF 0D, —F7, OFTH -2091.4‘ ‘ ‘-11.2‘ ‘ ‘-11.0‘ ‘ ‘-01.8‘ ‘ ‘-01.6‘ ‘ ‘-01.4‘ T2
(Cu0 A£R) DE—Z71ZIFET—TEL TV D, B THD Potential (V vs Ag/AgCl)
HE PRI, Se=0.040 wi%, Te=0.002 wt% % T{K F L7z, [B1 LCI-KCI-Na,Se-Na,Te-Li,0Ff TRIEL 7=CuBHBND Y47
BB SR b, Te WIERS U RAETIE Te psfie  J72RMSE7 9h (01 s asoe), RIEMIOME RIS

TN T2 DD, Se 226 Te 24 RB L HHET 5 EATITEST, (@) ()T, BATHEE, 0.8 VD
LIRS TR LR ST, E BN B THH LI=Cu-Te-Se (R FEHI),

L ALMERS
2Cu + Se? - Cu,Se + 2e”

ER{EY R
2Cu + 0% -> Cu,0 +2e"

40 L

Current (mA)

80 | e
(a) EBAERT AR

(b)214C

-160 -

AMFTRIL, AR EA « A N— g RN FHT L RO e HERE 7 e 7T A (IMPACT) @
—IRE L THEMmMLTEHDTT,
BEXH
[1] K. Katasho, X. Yang, K. Yasuda and T. Nohira, J. Electrochem. Soc., 163 (10), D622-D627 (2016).
[2] BAtEIR, A B3, MlERE—. BARFET 71592 2017 R O K& 2K04, JbiEE K, 201749 H 14 A.

“Yoshiharu Sakamura, Tsuyoshi Murakami and Koichi Uozumi

Central Research Institute of Electric Power Industry (CRIEPI)
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[3N06-09] Minor Actinides Recovery and Fission Products Separation
Chair: Daisuke Watanabe (Tohoku Univ.)
Wed. Mar 28, 2018 10:55 AM - 12:00 PM Room N (M3-211 -M3 Building)

[3NO6] Structural analysis on complexes formed in the extraction
chromatography adsorbent for MA recovery
*Yuya Katai', Haruaki Matsuura', Sou Watanabe?, Tsuyoshi Arai’, Ryoji Abe®, Tomoaki Sakurai®

(1. Tokyo City University, 2. Japan Atomic Energy Agency, 3. Shibaura Institute of

Technology)
10:55 AM - 11:10 AM

[3NO7] IBIL analysis on complexes formed in an adsorbent for MA(IIl) recovery
*Sou Watanabe', Wataru Kada?, Yuya Katai®, Haruaki Matsuura®, Masashi Koka®, Takahiro Satoh
>, Tsuyoshi Arai® (1. Japan Atomic Energy Agency, 2. Gunma University, 3. Tokyo City
University, 4. Beam Operation Co., Ltd, 5. National Institute for Quantum and Radiological
Science and Technology, 6. Shibaura Institute of Technology)
11:10 AM - 11:25 AM

[3NO8] Investigation of new extractants for MA separation
*Hideya Suzuki®, Yasuhiro Tsubata', Tatsuya Kurosawa', Tomohiro Kawasaki', Mitsunobu
Shibata’, Tatsuro Matsumura' (1. Japan Atomic Energy Agency)
11:25 AM - 11:40 AM

[3NQO9] P&T of LLFP contained in insoluble residue at reprocessing plant
*Tatsuro Matsumura®' (1. Partitioning and Transmutation Technology Division, Nuclear
Science and engineering Center, JAEA, 2. Project 5, InPACT Program)
11:40 AM - 11:55 AM

©Atomic Energy Society of Japan
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Structural analysis on complexes formed in the extraction
chromatography adsorbent for MA recovery
O e, RN TEET, 2fE RS, HUE FE EE W

Ve A0, R
VHORER TR SR, ST TR, B AR T S0 B s A

CMPO W E 44} OV HDEHP WM I H4E S 7~ Eu & Nd BIRBESEOFEIZ L D o L 9 IcEE{bd
B RN X R ORI 1E 12 & 0 BRI L 7=,

F—DJ—F: i e~ 777 41 Eu Nd JRECXBRINEHIREE MA
1. ®E

EHFERENCE END~A T =T 27 F /4 KMAZ VA 7T, 7705 Am < Cm %D MA %43
Bt - BT 2 —oDEE LT, ZAEHY U WRFa24K L L, A 28 S b2 v 28t 7 v
~ 7T 7 4 EOBEN JAEA 2L E LTHED LN TE R, MA &y REZefhitiAl & LT
octyl-(phenyl)-N,N-diisobutyl carbamoyl methyl phosphine oxide (CMPO), Bis(2-ethylhexyl) hydrogen phosphate
(HDEHP)IZ#% EH L7z, AHFFE TlX CMPO / SiO,-P 57 7 2, HDEHP / SiO,-P 71 7 A% V= 2 B /3B~
A EZBR L TS, 1 B H TR AT Cs 55 FP O #E4, 2 BeA TIZEA O SEEA > T
%o AWFZETITEA LA O EA HHONFK E LT Nd XD Eu 2t 12 N

e U W TSI S B B 2 SR 5 = & CAOREA B = X A0 e

100 HDEHP-Nd

BEbicET A LA ERE LT,

2. =B
ZHEV S (ELv Yo7 SR S0um) ICAF L -U=E
N B U ILHEAGIREEREIE 15 %) 2 i S 7z, #E S E 72 HK(SI0-P)IC

BT

4

%L C. CMPO 723 HDEHP % &{25 33.3 wi% CHREF &7z, R &7 6702 03 04 05
WM A NGB AT\, Nd & Eu 2WE S 7, BOBREBRCI AR

CMPO W3R 12350 Tl Eu & Nd % 10mM Z1p SM Rl 5 5 Ao fE L 1 BRI & 5 HDEHP URAA#F

W3 <4, 5M RdlE CHEF T > 72, £ 72 .HDEHP W& #4 CiX Eu & Nd % 10mM

@ Eu-0 K (8 Nd-O Bif7 e n 284k

& X DTPA (Diethylene-triamine-penta-acetic acid) S0mM % & ¢ 0.3M FEfE % 5 26

T T
—@—HDEHP-Eu-O

T AT LTS S 03M BHER TS 21T o 7o, T D%y TIRBERER % i —A—HDEHP-Nd-O

Fehitn U 7o T BERRE AR . CMPO A5 A4 12D T UL 3M-0.001 M A S & 7213 50
mM DTPA & (pH1-3), HDEHP WA 2DV TiX 0.1M-1M fifEE & L7-,
[ B L 7%, (SR A 0 L T EXAFS &k & L7z, EXAFS HIE %,
18 = RV — MR ERF JE AR O HUR YE R FAFZEiE Y BL27B 12T Eu XY i
Nd-LIIT WA & i s L0 320 L7z, JE T B A7z X SRR A~ 2 ‘ ‘ ‘ ‘

N
o
T

e B
N
g J‘;

s kL% EXAFS AT 11 7 5 2 WinWAS version3.02 % FI VN CHENT L 7=, HE L0203 a0

#/8T A — 2 X FEFF8.00 [Z X 2 HHT — X & Wi 7 4 v T 4 V' 7HTIC & 2 WYEAYLEEIC X 5 HDEHP W5 &
VLT, Eu-O M O Nd-O J5 [ BEEftE D 24k

3. WREEE

B E# | HDEHP WA IR L TV 2/ HEEECHEE V OFGRHE O 75U O A [H R
DOIEFERGLAARAFEZ X 1 KO 2 IZENENRT, WEEERIEICE > T &I Eu-0 XU Nd-O BRiflc &
BIZR SN 7o hd, BB 2 B L R b7z, BRI D EFIZfE - C HDEHP D EAEE A3
FEICZE L LT D 2 & D3RR S U7, HDEHP WA CIXREEEIR I @ < 2 D2 DN TIRBEEN EH L CF
D IBBEROGSOHEIT L IR L CW A AR A A4 & HDEHP & OMBENT< 2> TW\WA Z & a R LT,

EXAFS BT KEK WHEHE « fc e[RRI A EE, 3% 5 2016G557 12 X 0 i L7,

*Yuya Katai', Haruaki Matsuura', Ryoji Abe?, Tomoaki Sakurai®, Tsuyoshi Arai’
Sou Watanabe®, Hirohide Kofuji3
"Tokyo City University, *Shibaura Institute of Technology, *Japan Atomic Energy Agency
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IBIL analysis on complexes formed in an adsorbent for MA(l11) recovery
UEED AN, N ¥R AR HE S R 1REI S LE B ﬁgﬁ?‘% Pt S, B Wi e
URT-IHE, CRERR, ST OR, e — LA L — g VR, R, SR

7 o~ h7 77 kI XD MA BUIEERT O 72 DIZB% LT\ 5, CMPO 3 X O HDEHP % &2 S #7-

%%Mwﬁwﬁzﬁiénéﬁﬂfﬁzﬁww:x‘A@ﬁ@Eﬂ@f’ . XAFS % RV 7o fFAli 2 FEhi L C & 7, AR
. WEM D IBIL 53 A&ENE L. XAFS fEHTHE R & A G O 7l 4 32 72, XAFSHIE LV fEsE L

72 HDEHP A OB~ D% 5- OBEINCAER L C, IBIL AX7 MUZEERBND Z L& RH LT,

F—"7—F : IBIL, EXAFS, MA BB ¥+, CMPO, HDEHP

1 #B FrmEcEMmt s e~ b7 7 k2L D MA BIUREAROBERO—8 L LT, CMPOB LW
HDEHP % 3LIZ &R SE-REM Z AW i- 7 a2 0kE 2 £ L T\ 5, Y%7 vt A THEE LV
PR O MA & & TR 2 WEM RS, DTPA IBKIZ L » T MA ZiE8E L 7-%IC, FtiErH
T 5, 7 AOREEICBW T A TETR A EHET 27O OWREROBENHEE L 72> THV [1).
7 T UBRKEREOBMAMEZBERE L T D, 5 FE TS, WEMWNEER SN D8RR A =X L%
fEBA L, TREROBEICETHZ 2 AL LT, X BULINSHIREE (XAFS) & V- T HE T 38 O s iAHE
TERENT & FEh L C & 7o, ARBFECIISEREEO LA L FMICHET 2 L2 BME LT, 14—
LFBERFEIEAIE(BIL) &2 Fhi L. XAFSHE R L A& -3l 2 3 2 7=,

2. BB CMPO & HDEHP % L1 ®DE/NHTER SE-WEMZHRHR L, Bu()ZWE S, 2l pH
T A—R L LU TR L2 50mM DTPA IR £ 7212 50 MM 7 = U BRIRIE & 4 S8, Eu(l1) Z i s S
72t OEREE L7z, IBIL EBiL, EFEEEFHFO TIARA [CH D 7y RIIERORKR~A 7 1
B AEEE A VT ESE Lf:[Z]O 3 MeV [ZIME L7z HYZ lum BT S & TIREMRL IR L, %ot
AR NV UV-Vis 368812 L - THIE L7z,

I WRERUEBR N 1I/BONIIBIL AT MLERT, B O 72D EMHARAEROMER L G TR
7, HDEHP (KR T® IBIL A7 hLh 6 HDEHP DA ARICH 575 Z & T L = 610 nm {7 I FEEEY
RE—INBND I EEHER LT, BAERICBWT, EulkE

FEIC 243 B — 7 BB TRV B O 0 DTPA IR = ' M
- !\ CMPO+HDEHP/SIO ,-P + Eu
FRTAIRIC & D IRBEBRER ICHHE L 720 (IR LTV % Eu OfF B 1\ j\ "\ washed by citricacid (pH = 3) |
]
[

KIZOWTHDEHP OFENKREL 2D Z L # BN LTz,

F72. XAFS Tl L 7o i IS I E R PR S ik

BHZOWTH, IBIL A7 MUVICHAERDEVWABE SN DS

HENRHYD . XAFS DAL TIFIE 2 b WEEZE L% IBIL /5%

ST CBIER R D FTREME A RIR ST, S t&1. IBIL B —72 —f N ST S
550 600 650 700

DIFE72 L. L0 2D TN, A [nm]

t L P

[1] S. Watanabe et al., Nucl. Instrum. Meth. B, 404, 202-206 (2017).

HDEHP/SIO ,-P + Eu

CMPO/SIO,-P + Eu

I, [arb. unit]

CM PO+HDEHP/SIO ,-P + Eu

1 EuZMREEIEZWEM O IBIL A7 hL

[2] W. Kadaet a., Nucl. Instrum. Meth. B, 318, 42-46 (2014).

*Sou Watanabe!, Wataru Kada? , Yuya K atai3, Haruaki Matsuura®, Masashi K oka®, Takahiro Satoh® and Tsuyoshi Arai®
1JAEA, 2Gunma Univ., ®Tokyo City Univ., “Beam Operation Co., Ltd, >QST, 6Shibaura Institute of Tech.
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Investigation of new extractants for MA separation

EAORBESR | EEEE L |, B
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VB AR A SRS B S R

H A1 W22 BA S HERE (JAEA) Tk,
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~AF =T 7 F A4 RMA)ZEULT 572D D5EET 1 ZADFZERFEA21T-> T\ b, MA IZXT 58N

BARPE & @O E AP E R BB AN W TRE L7z,
F—J—F : B, MA 538, DGA, IBEAIH. fiiH#F
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7 AU VT A(AmM)ED B O MA #ERIZ > T,
R D 2 VXL E—MT 5 72012iE, HLLW 125 MA

OYEfE NS A MEN DD, L LAND, EFICEL OITHE

NEEN TS HLLW 005, MA O A& EIRIZEILT S 2

EIIRD CIREETH 5, JAEA BBHFE LA . 7 F 7 KT
NP7 ) a—LT7 2 R(TDADGA : K 1), 3 flio>o MAMA(II))
Wk LR VIB IR 2R, MAID & it s g A > MU
T AY)R2 v a vy AEn)O S IHNREETH D, AWFIETIE
TDADGA & 53 T B H& A3 A —C, MBSy mfz%/a%ﬁﬁ?ﬁam
H 7 72-=2F VT NP7 Y a—7 I F(TEDDGA :
2)%& FICTHIEER SR 2 FE0 U, Al 50 00 FEACPERE 2 5FA4f L 72,
2. RE&

kL= —8D M Am, KO HECHE(RE) & & Tefil R K R iE
OKFR) LA 2R L7z n- R T 7 y%i&(ﬁ*%%*ﬁ)@%ﬁi
REHHMEANTRA L, Pl E Lok, w0
OFHHBE L 7o, KR OVEREFE D v i Z& 2 2l L, 241Am %

R LTz, TOMOEEA 4213 ICP-MS, %7213 ICP-AES % i\
TREZRE L., mEta kD7,
3. RR-EBR

TDADGA K ) TEDDGA (2 X% 3ffidZ > % /4 R(Ln(II)) & Y
Am(III)TIEtH IR DR Z X 3 127, TDADGA i La’ & Eu’”

SrELEE 23K 340 f5 572 B DI KT L TEHDGA 13/ 23 (5 & /e o 7,

TEDDGA (ZHHHEENEE CTH LT OREZ < HETE, MHE
HEAERKETE5H, TDADGA KO TEDDGA # &t n- K7 0 ¥
#RIZ X 2B HLLW i O B 2 4 4 (27”73, TDADGA TIEiLE
ZAU7eh, TEDDGA IFILEAER L2NWZ LR bhoTe, &6
\Z. TEDDGA ISR EN K & < | HHoBEMERE

W4
o

/N

l1 TDADGA M#EE K 2 TEDDGA D&

H TDdDGA
| ¥ TEDDGA ..-l.-,
[
l-.
g
|
]
- vYYVYvy
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A
‘.V Am
v

LaCePr Nd Sm EuGd Tb Dy Ho Er Tm Yb Lu
3 DGA IZ& % La(Il), Am(IID 5 B Lk

HHEHE: [DGA] = 0.1 M / n-dodecane

K #:[HNO;]=2M

CHENTEY  mWEMAEERFSZ LWL

4 TDADGA(Z), TEDDGA(H)IZ & &
# HLLW DHH
HHEH8: [DGA] = 0.1 M / n-dodecane
K #8:[HNO;] =2 M, Sr, Y, Zr, Mo, Ru,
Rh, Pd, Cs, Ba, La, Nd, Eu

ol

Hldeya Suzuki'
' apan Atomic Energy Agency
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, Yasuhiro Tsubata' , Tatsuya Kurosawa' , Tomohiro Kawasakil, Mitsunobu Shibatal, and Tatsuro Matsumura'.
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P&T of LLFP contained in insoluble residue at reprocessing plant
(1) Concept of the separation process for LLFP contained in insoluble residue at reprocessing plant

PR FER[ 12
LR I8, 2 IMPACT Projects FHALER~ & A ik B/E L WG

WHEIFD IMPACT 7077 JMZEWT, FAEICE T 2 RIEMIEEREICE Eh b BEHEME DAY
(LLFP) & B8 H o AT MTHHR T D10 DB 1 & 2 D& at 21T - 7=,

F—TJ—F : IMPACT., ZpHlEZAH:, REMIERE, €Y 77 By rva=v s, Pd, Zr

1. BE

IMPACT (2812 7' 1 7T A CIE, @& bV BUR MBS (HLW) 2 KT 5 & BN L 7z RFmiE sy
AR (LLFP) A hdas & O CHEPERIE O EZEIC A L, A b 0lxY 1 7 v L THEHA
RAT2HLNT AT 7 E2RE LTS, MabedROERIL, YPd, %Zr, ®Se, ¥Cs TH VY, HLW »H D
U, BT — 2 OGS R OB SUSERERER, ¥ 2 b—a | MG OBERFIN KO AT 4
BAFSEIC OV TBEFEOBERIZ & 5 DR WHHIH 2RI M Z D TS, —J7, 107Pd & 93Zr IZ-DW\ T
&, LT & RWEIE DS LB OPEE TRRIZ I 1T D NSRRI OBk o i O TRUBRIZAET 5
TTUBYNL A=y MIFEL TV D, Lo ~OABBREA EBT H7-0121%, Zh b OEREEIY I
FAET 2 WP & BZr AR L AT DG T D BRI OB R LETH D, £ T, AT v s 7
DBV TREEMIRBL CVEFLY T U A ORER P 7 A EORTFNE2ITH> 7 ry =2 R 51, THL
H7a v 2AORR/SEAY =% TNV —T ) ZikE LT, NEMERIED S O 0Pd & BZr DRIEIC
B D B S 217 - 72,

2. SEEB R

REFEHERIE R N TRNTRAETHIEV 7T Uy Vv a=y MIET 5 CRAEZITV., 2D OFRAE
R OWMERICOWTEIAZIT 72, HLW 725 @ LLFP [FUEAT OB ZED TWbHs 7 r =7 M 1 T,
Pd & Zr iZ oW TP L o TR DB E 1T o 7otk BEH Y AT MG T2 Pd KON %zZr 215
Do OIBETHEEIC X D 0BEEIT ) HIEDREENTHE Z e D, AMECTRET 28I 7 v & 212
BWTH, NAMERES) O Pd & Zr 2RI L BE 5 BEEC X 2 107Pd KON Bzr D4y EEC a2 2 &
ZHME Lc, BRI T 02 20507 v — LR RE R BmR M &2 0 TRE L. Bilg 7 v — & &3
FHMICB T DA FEBRRGRE 2 2R L, ARE T, AR OBREZEN L, 4% OFRR%E O J5h
PEIZOW TR Z1T 96

ARIFFEIL, RAERFEEN - 4/ N—v 3 U RENFET 5 BN R REHELE Y 7 7 F A(IMPACT)D—
BELTEMLILELDTHD,

IMPACT Projects F4LHELY &+ 2D BIEEL WG
WG A »/3— « ORHAERR (7 8AE). ILAIECRAER). SRR BOR), JERFE—HI(RIK),
VERFIE— (1 JIHAE) . RIS 22 (7 IR E) . /NMLE— (R 7IHHE). w1 (H 5L), St ORE).
ANUE(ZZEE L), BsE (A ARJRER)

“Tatsuro Matsumural?
LJapan Atomic Energy Agency, 2 Project 5 in IMPACT Program
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[3N10-12] Design and Development of Reprocessing Apparatus
Chair: Masatoshi lizuka (CRIEPI)

Wed. Mar 28, 2018 2:45 PM - 3:40 PM Room N (M3-211 -M3 Building)

[3N10] Development of high performance clarification system for reprocessing
*Masayuki Takeuchi', Yasunori Miyazaki', Hirohide Kofuji1 (1. Japan Atomic Energy Agency)
2:45 PM - 3:00 PM

[3N11] Uranium extraction behavior in an annular centrifugal contactor
*Atsushi Sakamoto', Yuichi Sano’, Hirohide Kofuji', Masayuki Watanabe', Kenji Koizumi’', Sanae
Okamoto?, Ryuta Misumi?, Meguru Kaminoyama® (1. JAEA, 2. YNU)
3:.00PM - 3:15PM

[3N12] Uranium extraction behavior in an annular centrifugal contactor
*Yuichi Sano', Atsushi Sakamoto’, Hirohide Kofuji', Masayuki Takeuchi’ (1. Japan Atomic
Energy Agency)
3:15PM - 3:30 PM

©Atomic Energy Society of Japan
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Development of high performance clarification system for reprocessing
- System concept and fundamental study of filter performance -
TN OEATY, CEIRE OBEHR Y b ot
Sll= NS e s Yy

RERAZALER DS & 702 2 MOXRENTIE, RIRRRVEFRIE O JE A RAIR T 5 720 IHEEEE OPERE BN &
125, DT, EINEERE 7 4 VAZIEEZ MG DR ICEIERRIEE Y AT LERE L, BEOT 4 L ZIEED
FANERE 5T L 7ot R, FRIE R R-OHIRMERED T C. BARAIZ I vl 6e e il L 2157,

X—T—F : GIERIEES AT L BLEBE, 7 4 V2 NIRRT, ZEERE, SRR

1. ¥E
FEROFAEZZ > R TlE, EHE MOX BREFO RN RD b, Z OMERIISR S BAfisRED—> & L,
BRAIE UO, IREHZ HEAT, REMEFRIE DI LB R T 2 80 bivd, 7S Tl T35 Cllas /1%
FIF U7TEREEE D@ STV A28, KEAERIZIZHE L CWD 00, N CIREEOFRBIZEIR LIZ< VW EFE
EZND, LLEDSNS [HEMERRZREERIZ M LS 5720, mOEEKE 7 1 V2 IEE M AG e mitERe
THB S AT DEIRRE L, BEICHLE SN D 7 4 VA TEBOIEANMERE & UC, Bl 20 A U7 h R0l
DFEE_EFHES DN IR 723 il 24T - 7= O THiE 5,
2. FER
K AT NTIL, B CRE Y DG 2 TitE . T4y 2Rl /s R & 48
TE SN DWUINRIES « AR ORI T4 B D 7 1 L Z T CIEF 22 mEId % =
EEBFEL WD, 2O, 74 ZOMERE LT, 7178 LLITOM
INFETE A DA RIS B 720, FLAEE 0.05um, 0.2um D& T 2 v T T 4 VK 2FE
EFIE LT, F72, RBRICHT 288 A T > Ui, PR lum BREOT LR
FTROEY 7T U a=y LK GEEE : 3~4glem®) 2 Lz, 7%
EHERBRCIEL, ERAREE (K1) 28EL, BERERSTY V2B
L BRI BRI, R X B AR RIS SOV TR L 7=,
L HR-ER Bl TS ERERRBEBONME
ARBRAE RO & LTSI T LS T2 L2 A 0 Ailky 08

DFEFE LH K OWPEIC & 5 7EEEIE OMBA %, Ruth 0 AR % W'Zi?m .
FIVTHH L35l e & bIc 2 iRt o Ren, s S .
Pl CHEFEIZHTRCRIN L7228 B & - CESANCER TS £, . ) KRN
iR Lis, 7ok, SEEAE T, IS LD B0 Wos | z&A‘ o e 2°
BSERD A=A, ZAUL S —F EME S AL, Bl LI < R BT ”Aﬁﬁ ,QAA
LEZBND, FEORMERIIILE 0.05um, 0.2um D7 (LK & HIT, “

IFFE 100% (AEFOREEIIBRHEIRALLT) Thotz, Fo, 42 % % ) 100 50 200
0.20m D7 4 /14 DFHIE LS 005U IS TERDTHY . @) mmmmHscoB i oot s
TR OBLE N . L0 ERTH S LHI SN, BRI (7 LST . TV S H R0 2ym)

AHGE I, RREEERA 100 OFFEHHE & LT HASRF IR ENE L 7 [k 28 SRS mair BRI 1 S5 | OBURO—H T,

“Masayuki Takeuchi?, Yasunori Miyazaki' and Hirohide Kofujit
LJapan Atomic Energy Agency,
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Uranium extraction behavior in an annular centrifugal contactor
(1) Effect on the rotor speed
RO EE Y, R ME— T, bR T, JEED ez, RS
A RO, =AM PR, Bl A
VAR T ZEBR TR, 2 R E N R R

DA ER O 1 — Z [ U O ENC 5 2 2 BIC WV, RBRICK VR L7z, v — & [\l
DM, ST HOHOWREE DN B USSR I RN 5 — 05, BaAPERED BRI XV RE R MK
T3 2720, UHIHOBZN=RIIFTE D n — X [FHUCRR L 70D Z & Zffgsd L7,

F—I—F EOahHgE, BhHPERE, = — X [

1. #E

JEF IR TIPSR O T I 2 iHiEE & LT, 1EREH SN TE I 7000
AT DA BEERES B < K0 22Xy N CHUE R AR N ATRE 2R s O AR (K1) OB Z YD
TW5, OIS TIE, fEk, MHEPERED oK & 7p D3R 2 S EmAEE L ICIE L C & 2, AHF%E
T, v —ZEEEH O HEPEREIC 5- 2 2 I HOW T, KRR EZZD THET 5 2 & T, HhitbERe
SRR OBRMEZ I S22 L, s O O il 2 RS OREICE T L LA A E L,
2. HERAE

72— 2 N ¢ 25 mm KT ¢ 55 mm O LifiHHER 2 xR0, AHEICIEL 30%TBP-/ L~ /L KT %, K
FIZIXREER 7 7 = VR (U @ 18~20 g/L, H+ : 3 mol/L) % vV Cu— & [m#EsEkizxtd 5 U i PERE 2 5T
fliL7z, ¢25mm 2 —% Tk, GH#HE L KZEHbE )&% 2Lh T
EE L., v—&[E#s$ % 2,000 min'~6,000 min! & T 500 min” 4224k
X7z, ¢ 55mm 12— & TlE. % 30 L/h, 2 — X [EE5 4 3,500 min'!,  Adask

4,000 min"' & U7z, fHIPERRIE, fhHETZ OAKFEF U RE, Nz, A A i B e

o FERERIC L0 RO D U NS, ~—7 U —RIE %

(2 & FHE L= e 7 20 ST oy
R O L ER 2 R8I, AHEFIZIX 30%TBP-/ v~V KT 1 ; AKAapa

AEALES (U-Pu+FP)
e

% AR & IV CL B — 4 BRI RS 5 A8 O 2 0 28
fle A A L, WRARIE, IS B R L0 A 7 MR ORRATIC X 0ok Aot Py
7= T B RN L7, =7
3. BRRUER 1 g OB
$25mm 17— Z |ZE\VTIE, 3,500 min! TEEIRMNRE K E 2D 1.000 .
(B12), ¢ 55 mm 72 =HTITH 4000 min' & 063,500 min b f ]
DI ECEEE LT Lz, DT ROB LR T H, : s
SROWRFIL, 7 — 5 EREO L7 L S pE s, 0996 b E e g
—EOHE BB DT, B S OREES BT THOR oo A (N N N B S
SRR S, ~EOMETHERELMESED—H, b o
UGAERE A ) b S, TAHORAISHZ R SEB 2 LIk D : (0rA=)

BAROETICOTFETDLELAOND, ARBRTIE, v—X 0.990 - . o

1000 2000 3000 4000 5000 6000 7000

[ElEs %k 3,500 min FIL & 5L, IRG R ORINEEDS, WD 53 (min)
WHIMEIC X D30 R % ERID | AR K5 ffl{[m iz R Lcb o & K2 v—& EEEE T 5 B
HH N5, 2 (a—2NEE : 925 mm)

*Atsushi Sakamoto', Yuichi Sano', Hirohide Kofuji', Masayuki Watanabe!, Kenji Koizumi', Sanae Okamoto?, Ryuta MisumiZ, Meguru Kaminoyama?
1Japan Atomic Energy Agency, 2Yokohama National University
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FHIDHHBZAO U MmHZEEEHE (2) CFD ZF A L =&
Uranium extraction behavior in an annular centrifugal contactor (2) CFD analysis
Pedp o gt SOR EEY, ME L N BT
AR RS BR e A

O A HER OISR AY U O ZRENC 5 2 28I OV C, M UKL OVERMH) BowEBEz2%E
JE L7z, ELUTEUEE 7 T HE-S 7o CRD MRATIC & 0 Al L7z, v — & [RERECC AR, /KRR B L i
(L DHHHZEBOZAEICON T, FRICE VB ONTMHRZMRERTE 5 2 & 28 LT,

F—0—F @O, WEht, CFD

1. #E
BT IR C I, B 72 D IR ) VLD BRSO =
MO RIC BT, I b T AOM ORI X LT -

IWMEREZ AT 2 DA ISR (K 1) ZBR%E L T %, ABFZE T,
BB O SAT (7— & BEEEL O R KRR &L (O/A H))
DEWHRIHMREIC G X 2B OV THREZHED Z L2 AT, Anapes

KHALIEAN  <ez=2 p5s
| g > HHABIALIEAN

IKIBHEETE

AR OKFEE OV Mooy (U) oBEhaEE L=, imH BAH 1 A—4%
SRR S 2 AELREE T T I E DWW CFD BT 2 FEi+ 5 & N N ol
Lo, EBREER L OB ET 512, <

2. B RUEER 1 Dl A (X

m— % NE 25mm & AT D AR O BRI A R G HRAT & FEl U 7o, FHRRER A RE T D o, R
RITAHBERZHNT U4 OFRIRE L, T HEADA v 2B LT, BITE T /UIE. KM, A
FOSHO3IMERG L LicA A 7 —IRBERET Va  FIEiRET Ve UCIMEREKk-« T VAR L,
n— & B ONOIA A /8T A—%2 & LT, ANSYS FLUENT |2 K %8 at5H 2 %0 L=, 28Eo
WIS B OVKER BHEARIE O U OB BT — Y —ERBEBIC L v Bl Lz, U 2B W7ol EBIRER o
FMA[LNC e U C i, 5P L 7=,

3. BRRUEBE

FRAT e OVEBR X 0 5 bl UIERRIC 1T 2 BB R &L m — 2 [Elisd & OB A 2 1IR3, mfERs b

(2 v — & [EHE AN 3500 rpm ITBFIZ B TER N R K &

1.000
fote, m—YEREKO RSO BOREES jgesaii
Y UERBOWRESS EE SRS )y, wEEcsy @4}@@ . .
SEMOMWEI, T Db IMOBMIMIET TS 2 | % “‘><>®<I>
e, m— S ORI LB R A s 80 T
bOLFEXbND, £z, MHTICBWN T, OA V& 0992 1 BB B RE 2 OA 1)
VR TIRESFEBRE CEBT KT ARO SN, B oo +

1000 2000 3000 4000 5000 6000 7000

iﬁ@iﬁ{ﬁ%%[l]ﬁ‘%@ﬁﬁéﬂf:o O—4EE% (rpm)
SEXH 2 m—X AR 2 U O B R o251k
[1] WA M, BARFET 11545 2017 RO KE 2K12

“Yuichi Sano®, Atsushi Sakamoto®, Hirohide Kofujit and Masayuki Takeuchi*

LJapan Atomic Energy Agency
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Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-1 Radioactive Waste Management

[3001-05] Nuclide Separation and Recovery 3
Chair: Kenji Takeshita (Tokyo Tech)
Wed. Mar 28, 2018 9:30 AM - 10:50 AM Room O (M3-212 -M3 Building)

[3001] Investigation of Adsorption Behaviors of Impregnated Silica Adsorbent
using Micro-PIXE Analysis
*Misako MIWA', Tatsuya Ito', Seong-Yun Kim', Shigeo Matsuyama', Yoshiharu Kitayama', Yuta
Takai', Kazuya Numao' (1. Department of Quantum Science and Energy Engineering, Graduate
School of Engineering, Tohoku University)
9:30 AM - 9:45 AM

[3002] Development of High Selective Separation Method of Heat-generating
Element from High-Level Liquid Waste
*Tatsuya Kudo®', Tatsuya Ito’, Seong-Yun Kim" (1. Tohoku Univ., 2. JNFL)
9:45 AM - 10:00 AM

[3003] Development of Separation Process of High-level Radioactive Liquid
Waste using lonic Liquids
*Tadayuki Takahashi®", Tatsuya Ito’, Seong-Yun Kim" (1. Department of Quantum Science and
Energy Engineering, Graduate School of Engineering, Tohoku University, 2. Japan Nuclear Fuel
Limited)
10:00 AM - 10:15 AM

[3004] Solvent extraction behavior of selenium in nitric acid solutions
*Takahiri Kawakami', Yuta Araki', Misaki Morita’, Akihiro Uehara?, Satoshi Fukutani®, Yasuhiro
Tsubata®, Tatsuro Matumura®, Chizu Kato', Toshiyuki Fujii' (1. Osaka University, 2. Research
Reactor Institute, Kyoto University, 3. Japan Atomic Energy Agency)
10:15 AM - 10:30 AM

[3005] Fabrication of titanate nanowires by dealloying-oxidation methods and
evaluation of Sr adsorption properties.
*Teppei Saito’, Kazuto Akagi?, Koji S. Nakayama?, Tadafumi Adschiri?, Naoki Asao®" (1.
Shinshu University , 2. Tohoku University)
10:30 AM - 10:45 AM

©Atomic Energy Society of Japan
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YA B PIXEAWMZAW-ERREMOREESICET 58T

Investigation of Adsorption Behaviors of Impregnated Silica Adsorbent using Micro-PIXE Analysis
*EmSEYh . OMRRM, @B, Mk bR, ERRER, R

RAERZFRZERE » T

LAV PR IR IS S E D R RS 2 RIS i - BN D 720 DY v R 2 BT S
72, EIRWAEMIZIT D RAELAE (Cs, Sr) QWA - SHERENICINA T, <A 7 v PIXE T 2170,
GIRWAEMNMOTESMIEREZBIFT D2 LT, BRI L DI 7 a RUCERBI ORI 217> 72,

F—D0—F: SULALKSERE SRKEM BHEIOT TS50 — |\, ¥4V 0OPIXE

1. 88 & LUV TRy O BB, BREE AR OEIRAE - BRI OBLEN G B L
JVTREHPERE R (HLLW) I8 E 2 R B O SR A 4y B - BN OB IC R & R M3 0 b
TWD, Fxid, BREOE W T FRGEESEOHMEAFETH oMy n~ F 77 7 IS
W BT R AOMAEREEIT o TED, C ICHLTHY vy 7 A7 T U VFEED
1,3-[(2,4-diethylheptylethoxy) oxy]-2,4-crown-6-calix[4]arene (Calix[4]arene-R14), Sr iZxf LT/ F v > =—T /L
PHEIRTH D 4,4,(5)-di(tert- butylcyclohexano)-18-crown-6 (DtBuCHI18CO)MEN /- &R ARtiFI T 5 Z &
ZRHHLTWD[1], AT, 20 OMIHAIZIRES L TEAMET Y /R Y <~ — AR 7 (Si0,-P)Z F
% S/ THAWAEM(Calix[4]+DtBuCH18C6)/SiO,-P1 Z ML L, Cs KON SriZxt 3 2 W - 47 B D K51 % BUfS
T 5L L biT, WAEERBOMIFIZAT 72 SEM-EDX /34t & ~ A 7 1 PIXE #2177,

2. RERARUHEER (Calix[4]+DtBuCHI18C6)/SiO,-P 1%, FTEEEZME L= N T OMIEAl L Si0,-P % H
WC, BUEEIRIECTHE L, B Z N ENOWAERENR O D 7 ArBEFR IR HLLW &
TG LTz, @B A A U IREORIEIZIX ICP-AES &Y AAS % 7o, 1 HLLW Z H W 72 3R O #E R
(Calix[4]+DtBuCH18C6)/Si0y-P [ ZAHERIEE 2~3 M IZI VT Cs KN Sr D EH & H W AF RIS @V Z &0
M L7, £, Cs RSt OWEREZ T 5 &, Cs OMBHEED RN ENbhrot, T T, &
DR L WAEFEB OO T, WAERRE OWEM &2V, wHREE, v 27 12 PIXE HT THEIO Cs
KOSt DILH#E~ v B 7 &G, Cs B St OWAEM P T O % @5 fifie THIE T 51213, HilBhk
LNy 7 7T 00 Rindled | WEMOESHEBENS O X SAEZITO Z LBAER~ A 71
PIXE HTENFE T %, ~A 27 v PIXE 50#Hrin
oz, CS KRSt D~y 7 H#X 1 IR T, B—
LA lum, = R/ ¥ —3MeV D5+ E— A%
100umx100um TA v > SEEE X B AT Lz
ERTHD, ZORR, Cs L Sr (TWAEMNET
Doy ARERIZ ZE A L B, Cs IXGREE T—HRICK
BEENTWDHDIZH L St IZHEIR-7=04i% L
TWAZ ERHLMNTR T,

1 . (Calix[4]+DtBuCH18C6)/Si0,-P O~ 1 7 & PIXE 5347

(¥ v 7Y A X : 100um x 100pm)

BE XMW
[1] S.-Y. Kim, et al., J. Radioanal. Nucl. Chem., 295 (2013) 1043-1050.

*Misako Miwa, Tatsuya Ito, Seong-Yun Kim, Shigeo Matsuyama, Yoshiharu Kitayama, Yuta Takai, and Kazuya Numao
Tohoku Univ.
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& LRIVBFERER NS DRBETROSERSERIEDRHSE
(3) CsEBREBEMEZRW IS LB EOARERGEH
Development of High Selective Separation Method of Heat-Generating Element from HLLW
(3) Finite Element Method Analysis for Column Separation Using Cs selective adsorbent
YLRE ER, R ORMY & EH!
AL R R B, 2 A AR

& LAV BRI TS B £ D Cs A4y BE - [N 2 72 OISR R &R AR 2 AV T T Ly BET 2
St DITHEVEREIC S W THBRESRAFNTIC X 0 G- 9~ 2 FEIC O W TRES L7,

F—TI—F: BURESHERR. SRREM. BE. ARERZE

1. ®E

il I B2 IR BE D FHALERI K > THAT 5@ LYV HBURTEBRER (HLLW) @ A R OH KR &
CEFIHE ) 2R T 28805, HLLW OB ot AR BRI 20, B 7 ot
A TIEERAN I TTHE(Cs, SHDOTEEZTRE L TV DA, BT D0BEEZ AW TREWE TR O EEE1T 9
Bt AT D HLLW IZE ENHEHEN D OFMDOH I 5T, WAL, EMIN TV TROFREI L -
T, BT LHRDBERIZRDZ ENEZLND, ZDD, BT LDERFEITH DL, wEOBEET
TR HAELZBROBENZ M T 5 L ERH 5, AL TIE, £3 Cs()D W 7 2RERTH LN fER A G
BIZX->THET LD, 17 LANTOWEE L b7 Cs)OMERBENC O\ CHRERIEZ Az
Ralb—ya BRI Lo THRET D,

2. BEfENT

2-1. BT &M

BT LARBROFEREHHT 5720, B =10mm, ESL=20mm OB T LEZEEL, A v aff
R L 7o, EENE K OWE B ENCEIT % Navier-Stokers 22Kk ONEiE O KA W TLELH T —F i1k
(Streamline Upwind/ Petrov-Galerkin i%; SUPG {E)IZHEVVABRE R HfaX 4 E & | K FmczEZna s, 7
7 LNT O Cs()EEHR DR & FRAT I SR D 72,
2-2. ARBERFBEARNE OMRIE

BN EOBENE L CEIN - ARERAFRERUILLTOEY Th 5,

(! — )

M+M
(M + My) AL

1 1
+ (A + A5) 5 (Wi +uf) = (6 = Gs)p™ + Dy o (w] ™ + ) = 0 @

Mp, 1 Mp, 1 L (Mpe 1 Mp, 1
(r:x +at EAM) w4 (Cy Tt EApy)u;“ +Gppt Tt = ( At 7EAPX) ux + (W - EAPy) Uy @)

72720, M,A G D, Cixzhzh, K, Bit. T, itk EREOSITOREI T £ L, uldBiE
B n IR AT v 7R RS, 20 AT S, PIXENE., SUPG IEICENT A IE, FEEMIEICERT S

ENREE A NZ D5HTH D,
3. #ER

Cs(NDH 7 LNORBGE K OB R O TS 3 &S25SR 2 bl L 728 RIS HO W THRE 217 9,
BE

[1] S.-Y. Kim, Y.Xu, T. Ito et. al. , J. Radioanal. Nucl. Chem., 295, (2013), 1043-1050.

*Tatsuya Kudo'?, Tatsuya Ito?, Seoung-Yun Kim?

Tohoku University, 2Japan Nuclear Fuel Limited
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1A VBRRZRAVEELRALESERBEDO B T O X DR
(7) U ) a—L7 = FEBNAZE AV -HEERREL 5 DF T HTROMBEEE
Development of Separation Process of High-level Radioactive Liquid Waste using lonic Liquids
(7) Selective Extraction of Rare-earth Element from Nitric Acid Solution using Diglycolamide Extractant
e 2, R RE Y, & 4E
PHARKEE - T, 2 HARJREAER

LV TR RIS E N M PR B LN A =T 7 F /A REBIRICHBET 2720, ¥
77U a—n7 I MR A Z SR L, JHAI 2 S A T 5 A A R R[Camim] INFO] D fili HiRpit: 2 B & 784
HL bz, BROEEY 0 A~O#EHIZ OV TR AT T2,

F—TO—F: BURILRSHERER. 174 iRtk BiEmE, fFLETE

1. E QROADFIAE LOE LV BURTEBEFE ALy O AT OBLE N D | & LV HUR P BEIR
(HLLW)%> & O FTEE DN 72 508 - [EEROBRR N E EN TN D, Foxid, MR < fHzh$E
BLODEHRE OB RSB 0w 2 2B T 5720, A A iRz Ao EstiEcE B L, i
& EH T DA A R SR S FE I H> H 0 Pd(IT), Ru(1ll), Cs(1), Sr(1l), Mo(1V), Zr(VI)5rBEIZ 33\ CT%h
REOTHY, BIRODEENATRETH DL Z L2 WELTWD[1], LnL, v ¥ /A RLn)k~AF—T7
F A4 RMMA)DHHFA & L TIE < BFZED D & 41Ty D TODGA(tetraoctyl diglycolamide)id . [Camim][NfO]
D X I ERR LR S D T VT VORI NA I U HRIEA~OEIRIESME S 3 AR T 5, £
ZCARBIE T, A AR~ DREfENEZ Ed 7= 7 ) a— T 2 REIHAIO SRR EITO, A A A
FhHRIZ BT D LoD OFh H M 2 B L HLLW 725 0 Ln, MA 2B 64 2 @ fArEIC W TRET L 72,
2. BER Ln, MA HHhHi#l & LT MPEDGA (N,N’-dimethyl-N,N’-di- 0 )
2-phenylethyl-diglycolamide, 1) % Diglycolic acid & N-methyl-2- Ph\/\N)J\/ o\)]\N/\/ o
phenylethylamine D& S 2 HA R LTz, fHRFEIZ S v FIEIC K | |

DA L7, 100 mM (M = mol-LYDHIHAIZ & AT 5 A A ik
[Camim][NfO](1-butyl-3-methyl-imidazolium nonafluorobutanesulfonate) & 4 5 mM @ Ln(IIl) % & o i
AV % SR | BN U CHETRAS N TR 21T o 72, KIS 4RI FE DI E 1213 ICP-AES % AV 7z,

1. MPEDGA D5

3. #8% MPEDGA [Z[Camim][NfOl~D¥EfMEDS E < A7 100

< &b 100 mM & 7=l RBR OB TF 3 M OTBRITR o M e

BARD DT, WIS, WIHIHERIEE 2 M (238 T4 Ln JiR D %0 P B
MR Enea) Z K OTZ L 2 A, K2 ITRTRERBIE LN, geo ffﬁ e
BT, AL LT TODGA MV EHAOMELED 3 4 g

W ORT, WE &b Lo oIS 2 Mt SRR DM & 75 m.,aJ” _____ ..... wﬁﬁ

L7-7%. MPEDGA IZ TODGA & ¥ b3 45 = & i

HIB Uz, DLE ORI A | F83 CIIBUS U 7o B IR AT 0

La Ce PrNd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

B EIR &2 W T8 IR 2 CofH R EE2 b L, DB 2. La(UD) O35 2 Hli 7 o 52
T A~OHE IOV TR L2 THRET 5,

P =
BEXR
[1] T. Takahashi, T. Ito and S.-Y. Kim, ANUP2016, Sendai, Oct. 25, P-21 (2016).

*Tadayuki Takahashi'-?, Tatsuya Ito! and Seong-Yun Kim'

ITohoku Univ., 2Japan Nuclear Fuel Limited
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HEEBBRM DDLU OBEEME S
Solvent extraction behavior of selenium in nitric acid solutions
EERY FEARENY, SFHEERT, FRER? WAT?
RS ZZ S, RSARTEERR S, NERTIXY, ERRRLT T
RBRORYE, PRERT R ERRET, ¥ B AR ORI B e

AHY ACEMR Y 7Y a—LT I FERWT, MRRE»D O Vo oS8 2058 Lz, A
MEEWR TIEMEE ORI E & bIZk Vo DaRltuiTid Licis, 7Y a—n7 I FRTIESEER

ER L,
F—I—F: Lo, BERH, V@) 7F CMPO, Y7 U a—L 7 IR
1 #8

9Se [IEEHR BN & £ 5 080 32.6 7 DR F kL oy 4R
(LLFP) TH %, LLFP ORI -2 mMEIIMETH L 2D, £
B a4EE, T L CEAMGREE I R R IS S S 5 2 &
AT STV D, PSe DREMEIL, D LLFP R~ A F =T 7 F /A K 10
(MA)IC S THH RV BEE T — 7 NEN D, ZD T &S AR TDdADGA .
%5 CIE, Se DAYHEITHE A A Y TRIBERITISUT % Se OYEILHNHFFIE & « o oo

AT, F7-U L Eu b OEIFIRIETO Se OHfHIZEEN & /7, A 100 . CMPO
i 2 ;

100

2. EE& S
AHRICITAGIER TS Se & U, Eu & AToERE W L7, o . 2
AHFICIE n- K70 o cHF & LCY v kY 7 F L, CMPO, *
TDADGA % VT 278 U7, Wit % 30 Z04R#e LiEfH 2170 ’
BB X > THIOBER T~ 72, 0%, FEFEEERD L, K 104
TS AR E & AT I 21TV BL D BEA 1T - 72, R L O 10+ 109 10
Wi OV % ICP-AES & W THIE L, Mtk ki, &= [HNOs3](M)
Bt 2 LI F 0% 11077,

1 Se OAfhHAITOrEdEE

3. R

S A £
Se D ASELLOREEA A O 1107, SEHE R 1 RBRAF

TBP, CMPO %\ /= & &3 10705 102 &7
D, TDADGA % 7= & &13 102 25 10 fL
Thotz, VR hI 7T, CMPO Z{EH L
7o & S RMEE ORI & & Iz E A LT
73, TDADGA # F\ 7= & X%, BEVERE BN &

Se FIHIREE : 1 mM

TBP : IMTBP/n-RF 5 >

CMPO : 0.2 MCMPO, 1M TBP/n- K5 % >

TDADGA : 0.1 M TDADGA/ 20 vol%+4 2 4 J —), n- KT 71

EHITmEitiT ER LT,

*Takahiro Kawakami?, Yuta Araki®, Misaki Morital, Akihiro Uehara?, Satoshi Fukutani?, Yasuhiro Tsubata3, Tatsuro Matsumura3,
Chizu Kato?, Toshiyuki Fujiit

1 School of Engineering, Osaka Univ. 2.Research Reactor Institute, Kyoto Univ. 2.Japan Atomic Energy Agency
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RAEEIEC L 5F X2 VRIS ) VA Y — DR L
Z b a v F v LA
Fabrication of Titanate Nanowires by Dealloying-Oxidation Methods and Evaluation of Sr Adsorption
Properties
TERE PO, ROR TN, Hl s BB FESCC, iR R
MEM RS, *HAEKRT

FHTNI=ZTLEREEIRTT AN IVAEAT L L TAI =0 LOBREL & F 2 0 O Z
V. W7 T ) DAY —EENOR DT Z BT M) U ARG LN, AMEHIEIREEEA AT D Z &
B, AT T LA FATKIT DA F AU A T L 72

X—U— RN WEaib, 722k, 7/ U4 Y—, EBkfEE AharFUub A4 UKW

1. ¥&=
SR OFHAT X0 B E RN IRIR L. ZREOEYRMNIEAE Lz, R Sr (TN R <. BRERITK
THRENRKE, BE, BYKITR L TRAERIZ AOZRYEEEINED STV D08, K0 R Was
HOBFEIX, FEF A2 L0 HGHIZAT O 72O TEHETH D,
2. EBR
FH TN =T LG5V Ry (TiAla) ZKEE LT M) U AZEEBECTRIESEZEZA, TAI=T LD
A ERIRFCT 7 o ORBEDNETL, T2 U8 MY U7 AR K< * ,,\ S
Bontz, BTHMEEC X BRIC X DM ORE R, AME ES 2-3 :
nm OFED THAR T/ U A Y —REENORK YD, LE 7 i M
DEPREEEZALTHDZEEZHALMILE (K1), M AR
LD ¥ 72 2 A AR (TiAL) IZOW T b [AIRR R B ER TV, T4 Vg
TR D LAOF MBI RS, P o EE(EA e T T A ; = :
KV, AT B Y Y A EERSEA bay Ty akEE oo m  BL FAUmT P oA
) T A Y —® TEM [¥]
FHTIRIE L CE DA A L AT HbERE & TR~ T,
3. WRLEER -
A bwa s F T bA T DWAEFROMR, £ O KERIT TieAlo 100000
KDWAER T 3.8 mea/g, TiAly HROWAEIM T 4.5 meq/g 720, = .
N IEBERIED TN 66%. 60% MET %, FIAEAREIT 1 nM I -
fEA b a o F 7 DOKEIRIZB VDT EILEN 2.4X10° ml/g & 3.8X10° AL - '
ml/g Tholo, & HITWAEREZMRET LR, 5 0 LINIZITAE A N BARBE (meale]  wARKH [mi/e]
G TT DI L AR LI, THUIAMEID AR T ) U A v —Hiiia P2 Tidls & Tidls EORON
HLCNBE . (4 SRR ot LA DG, Fhy AR
U LA A (Nar100 mM, Sr: 1.5 mi)IBTE FIZHB W T H OEREIE 9. 5X10° ml/g & 1.8X10"'ml/g & 720 |
WA AR AR e 2 R L,
BE R
[1] Y. Ishikawa, S. Tsukimoto, K. S. Nakayama, N. Asao, Nano Lett. 15, 2980 (2015).

S
o

10000000

Sr2* adsorption [meq/g)]
PO
[ S R S

Ky [ml/g]

woow
@

w
IS

[2] T. Saito, M. Zhang, R. D. Kavthe, K. Akagi, K. S. Nakayama, T. Adschiri, N. Asao, Chem. Lett. 46, 1825-1827 (2017).

"Teppei Saito?, Kazuto Akagi?, Koji Nakayama?, Tadafumi Adschiri?, Naoki Asao'2

1Shinshu Univ., 2Tohoku Univ.
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Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-1 Radioactive Waste Management

[3006-10] Nuclide Separation and Recovery 4
Chair: Asano Hidekazu (RWMCQC)
Wed. Mar 28, 2018 10:50 AM - 12:10 PM Room O (M3-212 -M3 Building)

[3006] Analyses of the sorption properties of ferrocyanide nanoparticles for
Ru, Rh, Pd and Mo in order to realize both high quality and volume
reduction of vitrified object
*Shinta Watanabe', Masato Nakaya', Masahito Yoshino', Takanori Nagasaki', Ria Mishima?, Miki
Harigai’, Yusuke Inaba?®, Kenji Takeshita?, Jun Onoe' (1. Nagoya Univ., 2. Tokyo Institute of
Technology)

10:50 AM - 11:05 AM

[3007] Selective separation of palladium and molybdenum by using
radioresistant microorganisms
Norizo Saito’, Hiroshi Tanaka', Toshiyuki Nomura', Masakazu Furuta’, *Yasuhiro Konishi' (1.
Osaka Prefecture University)

11:05 AM -11:20 AM

[3008] Solvent extraction of rhodium from nitric acid solutions in a partitioning
process
*Misaki Morita', Yuta Araki’, Takahiro Kawakami', Akihiro Uehara?, Satoshi Fukutani?, Yasuhiro
Tsubata®, Tatsuro Matsumura®, Chizu Kato', Toshiyuki Fujii' (1. School of Engineering, Osaka
University, 2. Reserch Reactor Institute, Kyoto Univercity, 3. Japan Atomic Energy Agency)
11:20 AM - 11:35 AM

[3009] Adsorption Behavior of Sulfur-containing Amide Acid-functionalized
Silica Adsorbent for Separation and Recovery of Platinum Group Metals
from High-level Liquid Waste
*Tatsuya Ito', Seong-yun Kim', Nobumichi Nagano', Keitaro Hitomi' (1. Tohoku university)
11:35 AM - 11:50 AM

[3010] Solvent extraction behaivor of palladium and nickel in nitric acid
solutions using novel extractants.

*Yuta Araki', Misaki Morita', Takahiro Kawakami’, Akihiro Uehara?, Satoshi Fukutani?, Yasuhiro
Tsubata®, Tatsuro Matsumura®, Chizu Kato', Toshiyuki Fujii' (1. Osaka University, 2. Research
Reactor Institute, Kyoto University, 3. Japan Atomic Energy Agency)

11:50 AM - 12:05 PM

©Atomic Energy Society of Japan
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ASABEILHRDOERE - BRICmFE=7zad 7 oiemTr/ HFAD
Ru, Rh Pd & & U Mo D UE T
Analyses of the sorption properties of ferrocyanide nanoparticles for Ru, Rh, Pd and Mo in order to realize
both high quality and volume reduction of vitrified object
P AL, P EAY E% OEAY R OERE
=5 EE BEH R REE BN M T BEJE?
YRR, PHUR TR

AEETERBIOT ) 7T VIR L TEWNEREAT D7 a7 AL ERET 572012, KFFET
X, BB L FEHERICEY . Ry, Rh, Mo BLEOIMo 7 = a o7 AT /) ki ~DIE#E
KEE AT LT D TS+ 5,

F—D—F: 7=n7Atl, Ak, TV TT L, B JREEE

1 #E: &L UVHORERER (HLLW) O 7 A7 v 2 2B\ T, B4 (Rh, Rh, Pd) 23, 47
A AN =BT TS 5 2 T 75 (Mo) BNA =n—7 x2—XE LTHT AE(RIANICH
BT D ZLREE o TV D, TNLDOEERILT D720, FxlZ7 a7 AT /KT %
WEAE LTHWD Z Sk, 7 AET 7' 2AOFEMR T HLLW 7> 5 FI4E3 L OV Mo % —fE[E1IY
THHEMBAEZIT > T D, ZhEMZ AR L Mo ORIRO7ZDIZIE, TNHDITED T a7 Vv
b F 7 KL ~DOUNEWEZ RN T 2 LR b 5, AR TIE, H R & 5 ERICL Y, ASHE
BELO Mo OILETRTE DO (Fe) BROTAI=UAL (A) Z=rw 7 At (HCF) OiE - & IRHE
R 2t L7 o T+ 5,

2. RBR-BHE: H &R A4 HIFE LT MHCF F R 122\ T, RV /3 BB L O K XRD 128Y
HESEMENT 2T 272, 7o, WU HIEIZEY Fe WEBBLOEMBEALERAHIE L, SO, B&KER L O
Mo @ HCF ~D USRI 53 5 =3 L X — Bl B A BlARGETAR L, WUE =R & O BBIR 2 ffpT L7,

3. 88 - BE,: FeHCF B LV AIHCF 0354, H&KRB X

4
U Mo 13, HCF O & iy Gl A A > & BIRIUET 5 5 3 pa
S EBote, /LIS FHCR IZBI 5 KB LU Mo & 1 — s
N . . R (L e e A g b T e T
DEHT R LF—Z kT, HLLW A EES Fch & RS —— > —
= -1 3“_““9 3
HIEinb, PR YA PAERLA<. RURLMOIE 2 o o [ ]
8. —7 :
P A FEBIRLHN T EBNDE, R, FHCF OF 3 p e .
WA T Fe LM LItk BIAERMITRENICHEELY & -5 Mo
. -6F_, ‘ , L
B SORE TSR D RRIBFZE T 1 7T ) DBk (wemetal) (emetal) (roxide) (usoxide)
(2 X D (CASTEP & v iz Blawat i34 i Bk VBLI -/ 1. FeHCF |26 % H4 % + Mo
WERGt AT A Z2FH LT, ThthiThbir, DEHLT L F—

“Shinta Watanabe', Masato Nakaya®, Masahito Yoshino®, Takanori Nagasaki®, Ria Mishima?, Miki Harigai®, Yusuke Inaba?, Kenji
Takeshita? and Jun Onoe*

Nagoya Univ., 2Tokyo Institute of Technology
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BEHRIERMEMENIC LIRS OVLELUEY TTUDOHEES M
Separation of palladium and molybdenum by using radioresistant microorganisms
WA R AT oS B RN W L N et
LR BRRF LR

FOH PR TIZE £ 5 Pd & Mo DFE A 5EEA Hie U C. B REii Ay (X BERE S. cerevisiae) 12
&% PA(IL)A A & Mo(VI) DA Sy BRI DU T IEBRAGICIRET L 72,
F—I—F: BLV-UVEERMERR, X7V U A, YT T 2, RETRIEIERAEY . B S ARE

1. #E

R RMERE A Shewanella algae (ATCC 51181) M1 3 Z O faiEik ~d °Co 7 >~ 4 (< 3000
Gy) OFBEZ T, FHEREH O PA(I1) A A &L L CA&RT /b T2 iaREIcER T8
2, BRMEVAIK (pHO~2) IZBWCIEPA(I)A A > Z MR E DR CE D 2 2B Liz B,

ARFFETlL, BURPERRRTICE £ 5 PA(IT) & Mo(V)DAR 4Bl 2 fc#& A A= & LT, 2o Shewanella
BAE LV B AFTRD oA A 45BERI & LT R B2RE Saccharomyces cerevisiae (245 B L. & O #REHT
P& WA A OWERE FRIITHETT 5 & & bIC, WERA A A SBEO FTREME bR L7,
2. RBRHENG L UERRAZ

XU PERE S, cerevisiae (NBRC 2044) D SREIRIZ%T L C %0Co H v~ % FRE4PH 20 Gy~3000 Gy T4t
L=, Z O/ FERBIIN 2 BB B4 5 Z L k0 . PA(ID)A 4> B LT Mo(V)A A > D4y EfESE
BraBIL TNy FIRIC L > TiT oo, EBREMEE LT, BERAIIRIEEE 13 5.0 X 10M cells/m, AR D 913
#LAZ I 2.5 mol/m3 PA(NO3)2, 2.5 mol/m? (NH4)sMo702+ 4H,0, 1000 mol/m® HNOs T 5, 725, IA4 BT
DWPEIZIZICP I e mtras M U, BEIRRE I ~~ M A —F —ETHIE L7,
3. %Eﬁ.ﬁ%d’s;zf%ﬁ

80Co # v~ (1000, 3000 Gy) # MU L7= S fREA FVC, BURBEIR o Pd(1)A A > DWW Sy SR
BRAEAT > TR0 — B 2 11277, BERHC K D PA(I) A A BRI, #@FE Pd 22 O & (S2HIE)
ISV TWENS N BHEM LT, 1R T 9T, HHEEER T O PA(IL)A A > 23EAED B BERERIAR I

COBES AT, Lh 212X Pd BT 7T0% R

$ 100 [
\ZEET 5, 9Co H <t (<3000 Gy) % FRSHL 7-f% — -
[a |
REMRBLO PA(I)A A Sy BERE IR IRER ST F oo 2 80 ¢
REAIRE & RIFREE 722 0 | XU FERE S. cerevisiae [T é 50 -
BUEFME A Th 5 2 ERB BT 5T, 5
feds, MEFEE D DD Mo(VI)A A2 DS A F5y % 40 | N,
- ELCBT A BRI, EOBE L TR S & 1000 Gy
R EEIE L. R A NIRRT 5. 2 W 3000 Gy
[<5)
S R
. _ 0 1 2 3 4
[1] Y. Konishi et al., J. Biotechnol., 128, 648-653 (2007) Time [h]
[2] Ei& b, {b2r T SC4E, 36, 288-292 (2010) 1 /\oy@%ls cerevisiae > PA(I1)f 7>
[3] /IE S, AAF T4 2017 EREOMES, 1106 (2017) W A RENC K IE T 0Co A o~ RRRR S O B2

Norizo Saito!, Tanaka Hiroshi, Toshiyuki Nomura, Masakazu Furuta and "Yasuhiro Konishit

10saka Prefecture Univ.
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BHOoRTOtRITH T HHEEBERN 50O D7) LOBEEMHFHE

Solvent extraction of rhodium from nitric acid solutions in a partitioning process

SPEOERRY, A AL IR BRY B R WA B e R S AT ER S
g TR, g BAT Y (CRBRORE, 2 RUERSEIR R EERAT, 3 R ORIE-FI W LR FEARAE)

~AF=T7F 4K (MA) SHEitHAlIch L ~FY A7 Fr=r ) r =FEE sV 7 I K (HONTA) &
OT7 XN T I RT7 I (ADAAM) # HWT, IEMIERN O Or Yy SO BB A e Lz, U v
e U7 FN, CMPO KXY 7Y a—L7 I REHWERELY, MIce U0 2058 ITE < ~F
A7 FA= Ve ZFEE N D T RICBELTUEXT ¥ 7 A RISk L 4 RO Bl S A R LT,
F—J—F:a Py A, R, ~AF YA F A= NI SFHR N TR, TLIAVDTIRT IV, ¥
JYVa—L 7R

101
L WE ADAAM */\"’
W EVERRM TR D B 27 OB A8 7 L0-2
b, BEGOMAFRRENC G ENTWA B DY AT, RS o
T 109Rh BERFNIE L 725, 2O dHAFEIRED S et T/
[FUL L7z e 2 7 M RE MK < L IR E L COMfEIEmE -, a "“}
L2, ZHE TORFRIZISU TR AL 0 86130 72 Lok /

<L REIAMIHEBNI A T B, T OARIE T, B r
Tt ATHRFHINTVS 6 >OHIHEHIZHW -1 2w A0 10-5

H 20k 2 580 L 7=, TDADGA cun
10_160‘2 1071 10° 10? 102

2 R [NO5] /M
AHICRY T L UTy Y AR —m BT AR L 1. Rh 4B ORERME S

S PN Sl 1 B L= g TBP: 1M /In-RTHhv
Tzt M, AR IR 2R L7 T 2 VT 30 4y CMPO - 02 M (TBP - 1M ) /i K5

R LIERH 21T - 72, 0B O A Z 0 H L. 0.01 M Ok TODGA : 01M /- 702
TDADGA : 01M #7 % /) —/\

Tt 1T 572, ICP-AES, ICP-MS T, 1EAH & Ui it DK FH D 20v0l% /n- K7 7
ST N . HONTA : 0.05M /n- K54 >
WERE A U L, Syl ARz, ADAANL - 02 M I o
3. ¥hER
1 OFHHANCIR T 2 Rh Z7EcEE (D) OREERIR A ED R 1 fisek/Rh OSBERE
5. TBP ZRVY 7Y a—7 2 REZOD D 3k, CMPO R K Hti#F U/Rh  Ce, Eu/Rh [HNO,I/M
. I\ B - B\ = s S ; CMPO 76x10° Ce; 8.0x10° 3
U MA Sy B HIAR O DTSRI S W2 E 3B 8725720 1opgA | [9.8x 10° 3
B R AFE O TR A B 1E, CMPO %K% OY MA 4y TPIDGA| 3.1 x 107 2
) ~_ HONTA Eu; 1.1 X 10* 8.0x 1072
FI ClIAHFEIZ[RA] : [FHA]=1:1 235 5., TBP 24 XY ADAAM Eu; 4 1.5

7)) a—)L7 2 RRCIEHAEIZ[RN - [FHA=1: 2 2355172, TDADGA % Tl EMm<H D o
R o7, #£1 L0 ADAAM ZBr< i % T, Rh i3RI SICx L TRV Bt sk 2157,

*Misaki Morita?, Yuta Arakil, Takahiro Kawakami2, Akihiro Uehara?, Satoshi Fukutani?, Yasuhiro Tsubata®, Tatsuro Matsumuras,

Chizu Kato! and Toshiyuki Fujiit (:Osaka University, 2Reserch Reactor Institute, Kyoto University, 3Japan Atomic Energy Agency)
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BLARLEERPNDEEKRTROSBE - BIRIZA T 7=
RESH7 = FREN > ) hRaHl ORISR E
Adsorption behavior of Sulfur-containing Amide Acid-functionalized Silica Adsorbent for
Separation and Recovery of Platinum Group Metals from High-level Liquid Waste
R R, 4 MY, B OEE N, AR B!

LHAb R

B LAV PRI TS & £ D AT 2 0B - BN 5720, BiiciCEE A7 X PR L7
U AR=ADWARERZERHR L, Ny FIEIC L > TEOWAERMEZ R L7,

F—I—F: & UoUVBURERE R, BeiRocsE, WoE Al

1 #E &L VUVBEHEEER (HLLW) (I8 E T2 Ao T McRoAFM L WO Bk, £
7T AEUEOBEEZ KT S8 5 2 o7 - BIEIROBRENHFF SN TN D, T2 THAIE A
BIETERIBMEO RO 2 BT Y7 I UM HA R U7 3 NI A 2485 U728 oW -
SYBERFEZ I DM L, AERICR IS L TRAEEZ R L, FHCPd ODBRCAEZI TH D Z L2 WMIE LTS
7[1-4], LinL7edsn, SRR IZRA OMMHAVAH B L L TRF bive, oML, filit
AIBROBARMEZMRIL 2 2 & A & A MG 2 IR LA EMT 5 2 L 2 8T oh b, 22
TAMFETIL, HLLW 25 BB 28 KA HE - B D720, B ichismna A Y7 I PG %
2V IPRLIAER L IZRE A 2 B L & OBGERHEIZ DWW TieT LT,

2. BB W EAT X FRRMEMS ) AWFEH] (TDGAA-SI) [EHilDT X/ 7w e UERi ) 11 7 i
IKFAYT Y =N S SETEM LT, HIRIRERE, R RRAFIES OUGE R, SR
4%V%W%5www:mwu:%ﬁLk%%%ﬁﬁ%ﬁ%%wkﬂy%w%ﬁﬁmiofﬂ%bko%

FERIE DKM FEJEA A PREOWNEIZIL ICP-AES % F e,
3. MR WERBRICIKIT DWAEHTE DBIRA A IR D BRI Ky 2 FHR L AT RS ERIR L 125 5K
Mz RO TR R 2 X 112777, TDGAA-SI IZBEHR Dt 10°FF ! ! A
KAV I FROYT 3 FRIBFFURAN LRBICPD oy Jy R
(R LCEWEEMEE R L, v 4 A REHRITIEE A > o
GRS i
P Lo [14], e, ARBREE Tk I § O % Re
e La
T RERR S U7 o o T D G | 0 BN & 107 ) —E%
B ELTND EHERESND, —TF. ThbOFRMK ok 4y o
FEM TITREEAIEEE 1 M LL_EICIB W T Ru @ Ky 2SRRI
0
OLEFLITHML TR, TDGAASI THRUD Ky P —F 5 %+ %
. . o Ll [HNO4] (M)
IS, Rh O Ky 2SI L7, BLcinz, f
a ?L‘ a RN ‘ 8 17 By 1. TDGAA-Si ~D & @A F L WAEIZKT 5
EHRTFEIE, BRI S OWEFBZ OV THET 5, ) T D
S=0hk ([HNO3]: 0.1 ~ 6 M, [Metal]: 5mM, Phase ratio:

20 cm®g, Time: 8 h, Temp.: 25 °C)
[1] B, fth, AR )%2 2014 FFHOES, HOL (2014).

[2] PR, fi, HARJR /%4 2016 4FROHL:, 2102 (2016).
[3] Tatsuya lto, et al., ANUP2016, Sendai, Oct. 25, P-25 (2016).
[4] DHERRth, fth, BAR /%8 2017 4EFOES 1L05 (2017).

“Tatsuya Ito®, Seong-Yun Kim?, Nobumichi Nagano®, Keitaro Hitomi*
Tohoku Univ.
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FRmHFE AT OEBBEEN DD
NS VY LRV v 7O EEME Y
Solvent Extraction Behavior of Palladium and Nickel in Nitric Acid Solutions Using Novel Extractants
TRAEAY, SPEEREY JIIEEKRY,  RFEER? OB

VRSG5, RARTEER S, R Y
VRERRS:  T2AES, 2HUER Y TR T4 SEERAT,

FEFHRAT
MER NPT iGR

FRAh A 2 DT HBIIEN D DORT V0 DR =y F AV OfMIHZEE 278 LTz, /N7 VT LD
HIZRB TR THL =y 7LD bELIEW I L3 phnole, £l ATV U AT TIE, Bt

AT % & BRI < R o7,

F—O—F: "IV L B, =y AFY AT F A= rT R RT IR, TAFALYT R

Fr I
1. ¥E

NT DT MIMERFEREHNCE EN DR EHE Th L, STV LOHRTHE R 107 2R o8
FIE, S 6.5X10°EH Y . B A7 DIKBOTDIZ b 0BEORI R Lo TS, Fo, TV Y
DIEEE AT D SOGKTERER R E W, ~A T =T 7 F ) A4 ROBE#REZET 282001 H
Do AMFFETIL, NT V0 LDOSHEICE R Z S T, HBREIED O DR T 20 SO 28 2458 L7z,
Flo, DI, NT VUL LELETH D= v /L O EE) b~ T,

2. B

KELTARI VUL =V EL2GUOMBRER MR LT, ABHAELTT FT FTvryra
—/L7 X R(TDADGA)., #FHHtAlchHor~F V47 F=1rY 7+ 7 I FKHONTA), Fi=ix7 /L *

NTT I R7 I U(ADAAMZ&Te, n-R7T 0 WA R Lz,
WiAH 2 30 34k Lo, 1@ O BEC KV FRBEL 7=, MHOBEL 72
AR & A ile 2 O Ol B E A ATV B EEAR 1T o T,
IERh S K OV % O KRR OV E IR L% ICP-AES % FV Tl
E L, il AR 7,
3. MR -BR

RT DT A = VDR D G IR AR A 2 KSR,
WL OHI A2 FI T2 RE S | 3 BC L I3 AREE M B S Tl b i
B2 R L, EERERIE G C ottt S T3 o TV 2 & 3o
oo NTVTRIBNWT, Y7V a— AT I RREMHAIE LT
R L72RER 0 HT A A0 2 6 U 72 RE oD 5 3 3 bkl 1 #ios
O 2HINEERMSRDIENGhoTe, £loy =y 70BN
WU TS 72,

B3k

OAR S, AKFFIFE, 2017 FEFED RS, 3L07

“Yuta Araki®, Misaki Morita!, Takahiro Kawakami®, Akihiro Uehara? Satoshi
Fukutani?, Yasuhiro Tsubata®, Tatsuro Matsumura®, Chizu Kato', Toshiyuki Fujii’
1.School of Engineering, Osaka Univ. 2.Research Reactor Institute, Kyoto Univ.

3.Japan Atomic Energy Agency
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10°
t = WADAAM
10t HONTA m T .
n
100 TODGﬁ [1] !‘ R =L
m =
101 TDdDGA Pd
102
1073
. HONTA
. L 2
10 Ni + $7DgDGA
1075 * TODGA[1]
* e
-6
10 ¢ ADAAM
107
1071 10° 10!
[HNO;)/M
1 NIV LE=y T VOSRL
DAY FE AR A7

TDADGA : 0.1 M TDdDGA

HONTA : 0.005 M HONTA (Pd)
0.05 M HONTA (Ni)

ADAAM : 0.02 M ADAAM (Pd)
0.2 M ADAAM (Ni)
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*Seichi Sato’, Yuichi Niibori?, Yaohiro Inagaki®, Go Chiba®, Kenji Takeshita®, Masahiro Kawakubo
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Takeshita' (1. Advanced Nuclear Fuel Cycle Unit, Institute of Innovative Research, Tokyo
Institute of Technology, 2. Radioactive Waste Management Funding and Research Center)
3:15PM - 3:30 PM

[3014] Technical options of radioactive waste management for the second half
of the 21°" Century, in consideration of Pu utilization and less
environmentally impacted geological disposal
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21 tHERFICHIT-REMEERDORIRE : Pu FIRHE L RIS FERE I E NS
BT HEAR (1) &BE., K. HRER
Technical options of radioactive waste management for the second half of the 21 Century, in
consideration of Pu utilization and less environmentally impacted geological disposal,
(1) background, viewpoints and research plan
PeE EFN Y, HTOE ME— 2, FEiE \BHIR S, TEE Z4 MR RS, JIALR BOES,
PFRE FRZZ 6, WEF S0
VibR4 &, 2aAER, LR, 4dER, SRR, *HERE L Z—

JRER T v & — TR 26 4R X 0 SeHEROREIREN A 7 VR A S BE R O B Ly~ E SRR B
HWPIEE Feh L TS, 21 AL ST o BEEE A BE O BRI DT TEIC DN T ) — X5
F—0—F i ORI, BEEDER, MELS, BRI A 2N, Ny sz R ak R
1. BFRDOER
JRF Iz ahge e T OMGEEZ 5| S W2 o 2 — O B EWZETIE, FEEUROSTE T 7t X5
THEDOZERMEICER L, BHOHE - 28O FE LT, BOTPEBEEEY O HE L5~ D 5028 % T 12 X 0 Hikin
LTV AH, AR TRICET 2EMA 7Y a v O—2>Th 2 REWELTE O BN, fEkpillsy
BEEDFEAREET T 5 2 & 72 G mE O & OABLICHIFRE N R C 5 — 77T, B4 O TRU
DS & DR L BRI O34 5 TRUBEEED O ALERAL Sy 70 B S B ITHFIE & 13D 5~ X G
b Tpw. FTo, 2012 4F 12 AICAREINTZT 7 U AICEA DG EBX, FEFEMOAT & =R/ ¥ —
HAE RO F Y A OHRCHAM L, BET 2 72t ZOMAEhEEEZTOEME, R A —2 kA0
(CRRE L, W3 2 ARHRE R 27l - MEt L T 5.

2. ARDBREREH HERHMLTIE
BT AR 50 C BB O 1L 1 T ¢ g
Ty, BEARGEEE L B ERry e Gy EUT Sy
mmss/mans Binew

END. T SRERO B, AR  enannan -O wxme ST [Rawion |

[ 2 JNE 3 BTiHas

DRI, ERIEFR I OHELE, Sy - ZSHT~ ——

o, FEERR RO, i ﬂmfm warmnr - € _ "
OFE, HEL S DFER L EOREEA T HHAE HoAMERR | |WRERE || KAmec

. EEMRF) ERME(F) |

WCRBWTIE, RS2 EEL-HEE 2D
FAIT BT 27003, BEIEMIASY T 31T B BTG 1 BFFEO RIS
IR D . DR, BUEOBAIFRIH A S BT 28 CA M LI i R R T AR EEICE S Z L %

BT 2 LI, REREA A O KERPEHERRD KD 5T D8 W I2 35 < S E O HEkiEREL
KERETEEO R, K ORS EIRICBEET 28 b HRIFICANTEREZHE L TR ZENEETH S.
AT Y —X5FR T, IFEREBER (K1), 77 A0V MA, FORMIERED &2 RBNT 5.
PRI 7o > TOL ORI, BMF TIEHFEOT —~ LKATHEBOBEMEIZER L

BE3H

[1] Y. Inagaki, T. Iwasaki, S. Sato, T. Ohe, K. Kato, S. Torikai, Y. Niibori, S. Nagasaki, K. Kitayama, , J. Nucl. Sci. Technol. Vol.
46,p.677-689(2009). [2] F. Hirano, S. Sato, T. Kozaki, Y. Inagaki, T. lwasaki, T. Ohe, K. Kato, K. Kitayama, S. Torikai, Y. Niibori,
S. Nagasaki, J. Nucl. Sci. Technol. Vol. 46, p.443-452(2009). [3] F. Hirano, S. Sato, T. Kozaki, Y. Inagaki, T. lwasaki, T. Ohe, K.
Kato, K. Kitayama, S. Nagasaki and Y. Niibori, J. Nucl. Sci. Technol., Vol. 49, 310-319(2012). [4] K. Kawai, H. Sagara, K.
Takeshita, M. Kawakubo, H. Asano, Y. Inagaki, Y. Niibori, S. Sato, J. Nucl. Sci. Technol.(submitted). [5] Report on sustainable
radioactive waste management, December 2012, CEA. [6] 1 ERIEIR bt SR 511, 2k 28 45 A 13 B BB E

*Seichi Sato?, Yuichi Niibori?, Yaohiro Inagaki®, Go Chiba?, Kenji Takeshita®, Masahiro Kawakubo®, Kazuhiro Tsubono® and
Hidekazu Asano®®, Professor Emeritus, Hokkaido Univ., 2Tohoku Univ., 3Kyushu Univ., “Hokkaido Univ., Tokyo Tech., (RWMC

2018%F AARRFH%¥S -3011 -



3012

2018FHFDER

21 HERFICAIT-REVERDORRNE : Pu FIRHE L RIEEFERE T E NS
BT 2R (2) BEfii&EE(CEA/7S Y R)ICHT HEHIHAE
Technical options of radioactive waste management for the second half of the 21° Century, in
consideration of Pu utilization and less environmentally impacted geological disposal,
(2) a case study on CEA’s report
TEAEP R — Y2 JIIAPREGE Y, PEREFNZE Y, PR E A S
VRt #—, 2HRILK, 3 R4=E

HATE ) 72 - R 2 A & L7 R AR BN & @ndi 502 K 5 RAFMZIE Oyl - ZHICET 57 7
V AICEA @ 2012 FAEFICH B LT, HMRFEMNE % POICiidE, ot L.
X—T—F: 1R, BEEWER, VA, ol B, XU N, B
1. #E

7 T v ATORFFMBEEREIE O 53 i & W BT D 1981E, 1991 SEDIEMRIC LY 3 S DHFSEHID —>
ICRE STz, U PEBEIEY) A BREHENE(2006 IS E, R - =R L F—T(CEA) LY
2012 FEITAR SNTZE b BOWEEDNR 2 BT RIFMBETERZTED 5y - 28 # W2 FiE L & L.
2. BMEFEH AV ILDOEBEAIC & DB DAFHER

7T ATIE, 2006 £ EFARIC LY, @ LoV BIRTEBEEEY) M ONR TR i T LV T PR BE FE) OO R]
WA A3 DMLy D IR AT EHE LTED B, 2025 FOEERMGIZ T THEMAEAL TV D.
—77, [AHEIZHEED S Gl - B 72 a U OMSE bkt S TV 5. LREH 2 BOREEFTIE, HMtEx
FHT 27 7 ADOMIEL S OF R, SARFEB A REMEICE & L7z LT, BUEM DI TV DK 25 3
AR TY 7 L—2(2020 F-~) L, BATHI A 88 THRACHNTILE 4 AT b U 0 LmEEL &3 JF (2040 4
~NCETEEHZ (2100 (£~ FVADFT, PV b= APODO YA I Ve, FT—=T2F /AR
(MA) D53 it « 254 % D T2 565 DFUN MEFETE) 0 & & A EE ORI RET ST 5. B 99.9% T MA
ZoyHEL T Pu & IRICmEIF YA 7 VPIZIGII L TRBES 2 2 L2 XY, 2150 RO HE L5355 0 HiFR
1, & LoV B R BT 1710, SR TR 1B ICHIATRETH H L LTS ().
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HAET B0 0 2RO BELAED SN TH Y, FEEWEROR AN LT 57 0t X0
RIEZ T BRBTAYICHA L S ETREL, FHli, MET 20 2 L REEICRD. THITITREAMIKNOL)
Rzt 27200, KORFOFRRICET 27V 4 Bl2iX, R HRE~OURFE, BiHOE
B/, MOX FIIH, PR oA 7 A E sk OBME) 72 & OB E TN A T, ZrBEEAT OB ALk
BB DALy D RTREME, S DITIIREMEIR OB AR L, S84 7Y a v 2 BRI E &k L T
WL=b D) ZWEFEEEBFRERL, ERSORT 2 HD & RO ZLCHFFEDER G C Tl
W, BRTL TS ZERRDHND.
BE X
[1] Séparation-transmutation des éléments radioactifs & vie longue, CEA, Décembre 2012. 3% 1 IFIER U CHEEL L 7=.
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Pu FIR#HE ERBAERE BN ICET SR
(3) BRBY AV IINERENERFRBEAS XBLLKICREZTRE
Technical options of radioactive waste management for the second half of the 21st Century,
in consideration of Pu utilization and less environmentally impacted geological disposal
(3) Effects of various nuclear fuel cycle scenarios on property of spent fuel and waste glass

A R, WA R, =k BRERL- L IALR BOE 2, REP JE— 12 AT R
VRO TERY, iRt 2 —
BB 2 A 77, BRBERE, WKL (SF) WA, 77 ZABELIROBEEM G A RITNA T, fkoF 7 3
v & LT HERIG & W o TeREH A 7 Wiz BT Dk S 0221072 SF %iU\iJ7XI4HZl§ AER-A
ERBEOBANOG L. 61T, #&RUSEEEARSEAERE (LT, S ICkETEEEZ 1 >0
BUZEER LTS 2 BESEIAR A I AHIB R R FEIE (CAERA) &R LT,
F—TJ—F: BRRE, SHPMEHL ESAE BOMEEZEMER, MOX BN, #5XEL, HELS
lﬁ: AT AECAROIFEENEL, BB A 7 LV ORESE (BREEZ A 7, BABERZ, SF AN, BEEMaE A
WA T, RO A7 v a & UTHEROGEERE) [CXoTIRESH, TORMEL/NSSTDHI L
ﬁ>fé°2h (TRPER M O B AL i O EA OIS FF TE 5. AU —XHE (1) Th~72X91g,
TS PEBEFE ALy TR AR E EN TR Y, B TEBEEEY OIS - AF EAKRO 72 8 O HA B %
EHEET 2 Z E N R X ARG R TR I TV AW, R TIE, ERROEFRMEOZEN SFBLOHT Z
ZEULIE DR BE L L OEAIEBICRIETHEBICOWTHRE LT-. £, Zh b oSt L S mED MR
Z 1 DOKIZERN LGS HRIEOEAZRAT.
2. MBEYA IV LVBRUEOEENAERAFRB LIS ABIKICRIFZTEE LLOESRMEOLELRLI5D
%%@TM BRI RIE T B A RETT 572, ORIGEN-ARP2PIE T SF &4 7 AELIEDOREEZ R
. PRBEFEIT 45 GWA/THM, SF (EIHIT 4~30 & L, T RAE{LZIT 50 TR L T35 & L.
ﬂ"ﬁ‘@ﬁ@ﬁ%ﬂ FRIEE A 100°CE LT, COMSOL Multiphysics codel! & W 7= BAGHEIC L 0 A A Z KD -, =
DOFER, (1) @RBEEALIZEY SF 1 M Y7o ) OFBEITIINT 203, BEIEHELTZ VD OFEDZEIT/)
SV, T T AEUEDLIIZE 2 2 BT TE 213 L/h S v, () mEASRORBEICE ~> T, SF
oo 2Py CEE 14.29 42) OBFABEIZ LV 2MAm CEJAN 4322 42) 2SHINT 2720, HFEM EEmREO
— 7 ERBN DRI ELS 72D, (i) MHEHBIROR SICL - T, SHEEOHIBRIRICHT S Cs/Sr BLD
SBEDENEN R D, (iv) BEIFEME A ROEINIH 7 AB RO ERLE T 2 —F, & DORE
BEAEINT 5 L EAEBEPRELRD1D, BT AERORAERE L EAHBORRNS, HA mFEHIR
KT DM G A RDOAIMENFHI CTE L Z RN E R ST,
3.§§¢§ﬁﬁFmﬁﬁ%hﬁ(CmmA)®§l
IREEF A 7 L DFESRAE DR EM Fe iR I RIE T A 1 O
DN R LIS D BEIE 1 5 A 1 F HI 800 R 46 4E  (CAERA
Comprehensive Analysis of Effects on Reduction of disposal Area) %
A L72. CAERA fl [kg/m?|IXBEHEM G A FE L OHA EE
SREME XD, 1m* %4720 OIEROBEEY & (24
Wi KO MA OfR{EHGER) 2R LTS, K1 IRTERIC
CAERA il % BEBINC,  RRE R B sl BE A il c L TR PR 5 &,
B A 0 VRS L SRR OBIR 2 R 2 LR ThH o e
D, BlZIE, F2WEY FLEDOWUTHEE SN —A (SF A CAERA index, kg/m?
M . 44F, Co/SryB7a L) &b L 7= BR o 5 m g e sizh 1 CAERA fi & 5B b IELEE 0 BIf%
—HTHMTX 5.
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[1] METI, =3 /L ¥ —JAFHE, 2014 [2] S. M. Bowman and L. C. Leal, NUREG/CR-0200, 2004 [3] COMSOL 2016. COMSOL
Multiphysics 5.2a, Heat Transfer Module. COMSOL AB, Stockholm, [4] JNC, TN1400 99-022
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(4) Cs/Sr B X D@/mEFE N T 2 BBy DBEFEREAR AR
Technical options of radioactive waste management for the second half of the 21st Century, in consideration
of Pu utilization and less environmentally impacted geological disposal
(4) Evaluation of occupied area per waste package for high-loaded vitrified waste with Cs/Sr separation
REAT EER Y O)IE B!, =Rk BRERF !, RAER S 12 AP T
VHOR TR, R4 —

& LUV BRIy O AR E BB E LC, mEa Al 7 ABBIRZ 51 Cs/Sr srBific X 2 BE3E
AEAmER (LT, AR OB RICOW TR Lz, EHERE (SF) OmAgIMEZ 154 L Lz
B, BEEEME A FE 25 wt%, 30 wt%ds L Y Cs/Sr 70 BEEI A 70 % CHA A OHIBEN RN R K & 72D, SFHA
HAM 4 52, Cs/Sr 43872 LI TEA RSN 30 %HIH CTX 5 Z EBH L n b o7z,

X—U—F: &I UL - AhurFULGH, BAE, EHBEREGHGH, V7X@ &maft, HE
sy, HUEALSTERERI, BURTEREEDE R

1. 8 7 AEKORERKEZHIT 527200 IFA 7T aro—oL LT, @mafalk @aEazTT7 A
BEALAE) DRFT STV AL EEA Y 7 AELEOEHRIZ L o TIREENHINT 5720, ERmEENK
ELRDAREMENR DY, H T AR O BRI O AE~DHFENRKEW Cs & St 20l 2 2
LIk, HAEEBEZHETAENEETE S, 20D, ERRENTA—F L LTHT ZAEIET O
FHERRBVEREFECH D Cs/Sr 0BT 2 Z LI L AR AT 2 etk W CTRET L7z, BEL
7o Cs/Sr XIS 30 FRRE DT, HAENMET T 5 E CHUIRE L LTS T5Z L2 MELE.
2. BHESM UOREIZXISR E U CHEMBREI T OFEAR, g, WHAEEOFREIZIX Origen2.2-upj, FEAT
WriaifE = A 77 V1% JENDL4.021 % v 7=, REEFEIX 45 GWAd/THM & L7=. BEFEWEARITHR AT 35 wt% &
L, OF 7 AELARYIHIFEEE 23kW/ARLL T, QLT 77 (Mo0s) &AFE 1.5wt%/ARLLT, @B
JtH%E (PGM) EAHH 1.25 wt%/ALL F 292 K 912 MoOs & PGM D43 EEEIA % 70 %L i%E L=, 7=,
AT AW 50 ERETE L7-% I 925 b oL Uiz, $BEH OKIBREE X 100°C & LT, COMSOL
Multiphysics codel® % FIW 72 BAGHRLIC L 0 A HAE A R 7.

3. MRBEIOCER F2RID F EDUTHESINZ T T AELIK (SFHEIMIR : 4 45, Cs/Sr o/ L) %
KB E LEBEEMGEARBLOEAEREITIZNEN 208 wt%E 444m? & 720, M5 (3) TE A L7Z CAERA
fEI% 097 kgm? L HH &=, SF BHMIRZ 15 £ & LB A OKBEIEWEARICBIT D Cs/Sr yBEElA &

CAERA fEOBIRZ X 1 1ZRT . BFEFEME A LD 25 wt% & 30 16 - =
o . p; L HE 0.
WO THL, 0% Cs/St A HERIA T CAERA fii78 133 kgfm? &, | 2RI EEOBE 0,07 ka/m |

RRERD, KI30%DHEFEMORIKE 7eo7-. F7z, Cs/Sr

SYBEEIS & 70%LL EIZHIIN L T8 CAERA fHIZZE(L L7Zen»

. THUR, CoiStaBERIG OISR, 7 AELEORE  F
BEICED D MAm OEIEPHEAICRE L Y, BEMR 2
FEE & W ST DRGNS MAm &/ olol b Th s, BIE @
Wy g A 35 wi% T, Cs/St 43 BERIG 70%L4 1 C Co/sr oyiElic §
L oA EREOYIBR RN R SN, ZORIIEEDS 04 T

BEEMSHR: 25wth
06 REYERE: 30wt
BEEMESH R 35wth
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[1] B0 5L %P7, 5 | ISR 7 2 B ey 1 PR AL Co/SroniERla
RIS G RE 5-1 [2] Japan Atomic Energy Agency, A Set of ORIGEN2 =LA HIfE~D 524

Cross Section Libraries Based on JENDL-4.0: ORLIBJ40 [3] COMSOL 2016.
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(5) UOEAFEREHA A ERLIZEIT 5 MA SBEDOZIR

Technical options of radioactive waste management for the second half of the 21st Century,
in consideration of Pu utilization and less environmentally
(5) Effects of MA separation on occupied area per waste package
in the case of extended cooling period of UO, spent fuel
TR BT LIS BEXY, RS EndR !, PR BorE 2, eIl SR 12 TR R
RO TR, 2B F—

W7 AECAR DI AEARI AR D72 OEITA T > a o O—DThHEEA N 7 AELEDLS; % E
L, AT =T 27F /4 F (MA) OHBEEIG %2/ T A —22 & LT OREIR I & KR EH i IR O Bk
ZRD, MA ZEEOFIEIC SV THET L 7Z.

F—U—F: WREE, HAHRERSHL, V7 REL, U088, MA S#E, BEFEALSEME, HELASE
RHIK, FOR
1. #E Y U—X@WE (3) THRAZEHIZ, SF mAMIRORHIZ LY T ZEEO IR T

DN, BT ABEEF O 2 Am BT 52 LD, BEEICKHT D 2 Am OF GBI RE L D,
W T AR DIERE AR T 21O DERA T a & LT, @mahad T AEEDBIRNRIThiLT
WD, GHEBREREINSES LD T AERETO 2 Am 72 EO MA BSEEIN L, RBEEORGEICR-A D5
DI KE R EFHAEN LB R DA REMERH D, R TIE, SEAYT 7 AELAZRSRE LT, EHH
FEOHIRIZ B FA 72 MA O BEEIG IOV TRET L2, DBER O MA IZOW T, @lilE e & CEF MR
WCEB SN RISy Snd Z &2 BE LT-.

2. HESZMB U0 HFEREh OFEAR, FHEEGE, HOAPEEHEIZ ORIGEN2.2-UPIRIZ HVy, WrikifEZ 1
77 U 1X JENDL4.0, JABEREIX 45 GWA/THM, SF MEIBIMIZ 100 fFETE Lz, OHF 7 A BB T E
B 23kW/ARLLT, @QBRLEY 75> (Mo0s) GAR 15w/ ALLT, @A4ETHE (PGM) &A% 1.25 wt%/
KRUTEMRT S & 912, BEWEARITHRKNT 35wt%, Mo & PGM OEEEISIL 70% & E L. £7-,
H 7 A% 50 M OITERZIZA ST 5 b0 L Lz, 2GR 21X, COMSOL Multiphysics code® % fvy, &t
BEFUIEE 2 IRY £ & OO R (FEEE 1,000m) OEE X HRE L, BEMREIRE & A% DRk
BRI OB % R D 7.

3. MRBLOBLE SFWMAEMWIM 15 FB L0504, BEEWEHE 30 wt%, MA SBEEIE 0%, 70%, 90%,
HAWEM 44.4 m? OEICBIT HREEM R IRE ORI 2 X 1 1277, SF MEIMIRZ 50 4F & L7545,
MA 53BEIZ K D RBREM @ IRE DR T ~OFHIIRE L, MA % 70%LL EBiEd 5 2 &2 X 0 FREHHIBRIE
FED 100°C % Flal>7-=. —J, SFWHEIHIM 1540 180
B, MA BEEI S % 90%E L CHAREMEIRIBE 2 T 160 |
Bl 52072, VU —X@E (4) THRR7ZX DI, 10 | S N\
SF@ﬂ%%@%ﬁmuﬁof;igkﬁﬁﬁ&@f%Emm, /ﬂ///
% BCs (T1p=30.17 ) /°Sr (T1,=28.79 /) DI ° -

100 | S
- Rl

BNEET D720, Cs/Sr BEEIA OB X v sy
BAUIAOBEMIBE XK T L2, LavL, mESIM 1S
T, Cs/St DFEEMIRE ~DHF G N RKE L, MA 5y
BEOFIIRENTH D Z LN D. UL EORERN
D, 50 FEEEID SF H 6 8E U - BEIEM & A 2 30 wt%
DH T AELIR % A HAE 44.4 m? LT TR 57
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[1] BT RF—IF, 5 1 BRI T T A FEA ST AR S0 3 vh A AR A 2 R 5-1, PR 284F 11 A 1 A
[2] K. Suyama, J. Katakura, M. Ishikawa and Y. Ohkawachi, JAERI-Conf 98-003, 1998
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[CRAT S8R
(6) NABZAEFREREBEELENAYI IV FORTLHRBAEADIRE
Technical options of radioactive waste management for the second half of the 21st Century, in
consideration of Pu utilization and less environmentally impacted geological disposal
(6) Suggestion for back-end system research and development of load reduction of geological repository
R R OJIE BERY, MRS Fndat, Ak BRERS YO JIALR BOFE S, BERE FnZs
AR gi— L2 TEE g2 fgkE \BHA Y, BriE ME—°, fEfE S
VROR TR, BT H—, JAEERT, UMK, CEAEKREE, R4 E
D = AWE L)~ G)E MRS LT, WG AGHERIC TNy 7 = R AT JMIOWTHRET L, I
WREL DA A2 N7 A—2 L LT, BEFERHEAEMOANEEIR D R & 72 2 FEVEFE O S RERIG & B
FEMEARE RO, £z, FFFROEZDRLEIZONTIEND.
F—O—F : BMSEREMEE, PuflfA. REAEER. v I IV FORTL, HBELS
1. #E
JRF R B O THERMEBEFED DS IIARFIR TH Y, S%ORFIFIREZE x5 &, LSO/
WAL CHURRRECEE, BEEE) L ENRD. AV - (3), (4) BXW (5) TiE, BREEAN
A gLy 2 B LT, @ LoV TR IR A 5t G & U T HiLJg L5y DA R D 72 6D | 238 B E AR
DBERE B A AT 7 AEUCEROBEAEZ B E L CTUSGEGH R A2 F M L, BEIREA ERE O IR R % E &
b4 % 7=1Z CAERA (Comprehensive Analysis of Effects on Reduction of disposal Area) FEHEZ & A L7=.
v T RURAT A (OB, BEFRHE - 228, PREWEH, L7k E) OWFZERTE BRI 55 D
7eols, AFEEEZHWTY ) —XREONEELBIE L. S HICAROMEDREZIZ OV TRRD.
2RSIBATERZEELENAY I IV FORTLHREEADIRE
RS THA L7 CAERA FEIEIE, (i) MEHWEARE (SF) WA, (i) 77 AEIEEEYMEAFE, (i)
FEEAZFR D 3 BER & OBREEARFEAEE~OFEELZ 1 SORIEN LGS DO TH 5, [FFEEZ R,
5 TE A TRLEE 2 fEh |2 U TR L 72 BB 103, RREAA Il BRAIRLEE 120G U T sy mTREZR (i)~ (i) O &P 25 — H TR
fRCED. KR SFIHEIMORHMKIZ L Y, FERREWVERFE N E I CH 2 'Cs (Ty, = 30.17
) LS (T, =28.794) ORI ETH D 2AM (T, =43224F) ~eEDL T EMnb, MHY
TG CCREREREA IR O BRI A 2N 22 0 BERSARIL CsISt o~ A =T 7 F /A4 F (MA) 1224k
T5. IBIC, @EANTABEIKREEANT 2581208, BEIEAEA IO )RR e BEIEY & A =
ERETHIENEETHD. FHlxiE, @5 (3) TIiX, SFHEMIMEZ 154 & L7-5GE, Cs/Sr mBEslS
70%, BEFEM A 26Wt% E 72 1F 30wt i b BERA A AT A I T & 2% M4CThH D Z L BHI BT
2728 91T, CAERAFRIEZHWD Z LICk o T, Ny Ty RURT LEMET 247 vt X281 50
TR EIENRETE 5.
3. SROMIADNDEE
AMFZETIE 21 AT AT C Pu FI A HEME & BR 5 AR g ALy % ) 32 S8 2 BRI B D&
DR Z BHIE L TH Y ( ART U —XRE T, & UV R PEBESEY) O 4L 55 T AR HINE A kBTt L7z,
BB, WG OME, RE, BEHR ELGHMOEELBEL T, BRREEL SO REAR %
CAERA FEIEIZ S W THETT 5. S DIT, 8K MOX, 0 EE mdFRIH7Ze Eo% 7 vt A0 HijE
WA KT B e 5, ABFZE TS0 5 OHFMEN 5B HE L TS BERSH D, ik
R iREt 28 U C, FEROIRFIRIRICE T 2BEFEDE ORI DR S IZHIT T E 2w,
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