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

[1A01-04] Measurement Technique
Chair:Ryoichi Taniguchi(OPU)
10:00 AM - 11:05 AM Room A (B11 -B Building)

[1A01] Design and fabrication of beam profile monitor
for large current proton accelerator
*Keisuke Abo’, Kazuki Tsuchida', Sachiko Yoshihashi’,
Akira Uritani’, Kenichi Watanabe' (1. Nagoya Univ.)
10:00 AM - 10:15 AM

[1A02] Study on radiation measurement by plastic
scintillation fiber for evaluation of radioactive
concentration of contaminated rubbles
*Taro Shimada', Masakazu Namekawa', Shizuka Takai’,
Seiji Takeda' (1. JAEA)
10:15 AM - 10:30 AM

[1A03] Basic examination of a new nuclear
instrumentation system using incore neutron-
induced prompt gamma ray
*Koichi Okada', Takahiro Tadokoro', Atsushi Fushimi',
Shun Sekimoto?, Tsutomu Ohtsuki® (1. Hitachi, Ltd.,
2. KURNS)
10:30 AM - 10:45 AM

[1A04] A rapid-detection method for radioactive
cesium in the air
*Tatsuyuki Maekawa', Yuji Oshima' (1. Toshiba
Power Systems Radiation Techno-Service Co., Ltd.)

10:45 AM - 11:00 AM

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

[1A05-07] Neutron Measurements
Chair:Tsuyoshi Misawa(Kyoto Univ.)
11:05 AM - 11:55 AM Room A (B11 -B Building)

[1A05] Development of energy-discriminated
measurement of neutron flux with boron
absorber for BNCT
*Hiroyuki Miyamaru’, Takehiro Yamamoto', Isao
Murata?, Takao Kojima', Ryoichi Taniguchi' (1. Osaka
Pref. Univ., 2. Osaka Univ.)

11:05 AM - 11:20 AM
[1A06] Development of a neutron moisture meter which

applied LiF/CaF2 neutron detector
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*TAKAHIRO TADOKOROQ', Katsunori Ueno', Koichi

Okada’, Kenichi Asami?, Yukiya Hattori?, Itaru Miura®
(1. Hitachi, Ltd., 2. Hitachi Power Solutions Co., Ltd.,

3. Mitsubishi Chemical Co., Ltd.)

11:20 AM - 11:35 AM

[1A07] Development of neutron scintillator detector

and neutron measuring system working under

high gamma dose environment

*Yoichi Sakuragi®, Yuichi lkeda?, Kentaro Fukuda?,

Katsuyuki Takagi®, Hisashi Morii®, Akifumi Koike?,

Yuho Hirata®, Akihisa Ishikawa®, Kenichi Watanabe®*
(1. TEPCO Holdings, Inc., 2. Tokuyama Corporation,

3. ANSeeN Inc., 4. Nagoya University)

11:35 AM - 11:50 AM

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

[1A08-11] Imaging
Chair:Hideki Tomita(Nagoya Univ.)
2:45 PM - 3:50 PM Room A (B11 -B Building)

[1A08] Measurements of Absolute Radioactive Profile
and Identification of Radioisotopes in Japanese
Red Pine Acquired at Fukushima Prefecture in
2017
*Fumihiro Kimura’, Haruyuki Yano', Hikaru Kuno',
Masashi Takada', Youki Suzuki® (1. National Defense
Academy of Japan, 2. Foresty and Forest Products
Research Institude)
2:45PM - 3:00 PM

[1A09] Measurement of lower part of PCV of Hamaoka
Nuclear Power Plant by using cosmic-ray muon
radiography with nuclear emulsion (part7)
*Kunihiro Morishima’, Mitsuhiro Nakamura®, Nobuko
Kitagawaq, Akira Nishio®, Mitsuaki Kuno', Yuta
Manabe', Kenji Tsuji'", Masataka Ooyama?® (1.
Nagoya Univ., 2. CHUBU Electric power Co., Inc.)
3:00PM - 3:15PM

[1A10] Multiple nuclide imaging with a double photon
emission coincidence detection method
*Mizuki Uenomachi®, Yuki Mizumachi’, Yusuke
Ohshima', Yuri Yoshihara', Kenji Shimazoe', Hiroyuki
Takahashi' (1. The University of Tokyo)
3:15PM - 3:30 PM

[1A11] Contamination at plutonium Fuel Research
Facility of Oarai research and development

Center
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*Takashi Yasumune', Yoshinari Kato', Eita Maeda’,

Makoto Hashimoto', Hideaki Miyauchi®, Koji Takasaki’
(1. JAEA)

3:30 PM - 3:45 PM

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

[1A12-15] Radiation Physics
Chair:Tatsuyuki Maekawa(Toshiba Power Systems Radiation

Techno-Service)
3:50 PM - 4:55 PM Room A (B11 -B Building)

[1A12] n/y Pulse Shape Discrimination using EJ-276
Plastic Scintillator for Reactor Antineutrino
Observation
*Keigo Shimizu”, Kyohei Nakajima', Yoichi Tamagawa'

(1. University of Fukui)
3:50 PM - 4:05 PM

[1A13] Change of B-decay Intensity of La-138 by
Irradiation
*Ryoichi Taniguchiﬂ, Norio Ito’, Hiroyuki Miyamaru1,
Takao Kojima', ken-ichi Okamoto', Tadashi Tsujimoto?

(1. Osaka Prefecture University, 2. Reassurance
Science Academy)
4:05PM - 4:20 PM

[1A14] Measurement of low energy x-rays in pulse from
Crook tube using BaF, scintillator
*hirokazu ando', Knhiem Duy Do, Masahumi
Masahumi'? (1. Osaka Prefecture Univercity, 2. OPU
Radiation Res. C.)

4:20 PM - 4:35 PM

[1A15] Spectrum evaluation of low energy X-ray- from
a Crookes tube
*Masafumi Akiyoshi’, Ryouichi Taniguchi®, Hiroto
Matsuura’, Hiroyuki Miyamaruq, Do Duy Khiem?,
Hirokazu Ando?, Ikuo Kanno®, Takumi HamaguchiB,
Tomohisa Kakefu?, Kazufumi Taniguchi® (1. Radiation
Research Center, Osaka Pref. Univ., 2. Dep. Quantum
and Radiation Eng., Osaka Pref. Univ., 3. Dep. Nuclear
Engineering , Kyoto Univ., 4. J. Science Foundation, 5.
C-technol)

4:35 PM - 4:50 PM

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

[1A16-19] Detection and Monitoring of Nuclear
Materials
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Chair:Masashi Takada(National Defense Academy of Japan)
4:55 PM - 6:00 PM Room A (B11 -B Building)

[1A16] Development of active neutron DDA system for
nuclear non-proliferation and nuclear security
*Akira Ohzu', Makoto Maeda', Masao Komeda', Yosuke
Toh" (1. Japan Atomic Energy Agency)
4:55PM - 5:10 PM

[1A17] Development of portable interrogation system
for special nuclear materials (1)
*Kai Masuda', Mahmoud A. Bakr”, Yoshiyuki
Takahashi?, Tsuyoshi Misawa?, Norio Yamakawa®,
Toshihiro Nishioka®, Atsushi Matsuda® (1. Institute
of Advanced Energy, Kyoto University, 2. Institute for
Integrated Radiation and Nuclear Science, Kyoto
University, 3. Pony Industry)
5:10 PM - 5:25 PM

[1A18] Development of portable interrogation system
for special nuclear materials (1)
Yoshiyuki Takahashi', *Tsuyoshi Misawa’, Kai Masuda®
(1. Institute for Integrated Radiation and Nuclear
Science, Kyoto University , 2. Institute of Advanced
Energy, Kyoto University )
5:25PM - 5:40 PM

[1A19] Development of portable interrogation system
for special nuclear materials (1)
*Mahmoud Bakr', kai Masuda ", Masaya Yoshida * (1.
Institute of Advanced Energy, Kyoto University, 2.
Graduate School of Energy Science, kyoto University
)
5:40 PM - 5:55 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 502-1
Nuclear Materials, Degradation, Radiation Effects, and Related
Technology

[1C01-03] Severe Accident 1
Chair:Ken-Ichi Fukumoto(Univ. of Fukui)
10:00 AM - 10:50 AM Room C (B21 -B Building)

[1C01] Melting behavior of reactor core during severe
accident of BWR
*Takehiro Sumita’, Yoshinao Kobayashi', Shigeru
Ueda?, Toshio Nakagiri® (1. Tokyo Institute of
Technology, 2. Tohoku University, 3. JAEA)
10:00 AM - 10:15 AM

[1C02] Melting behavior of reactor core during severe
accident of BWR
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Zheng Lichun', Kazuya Hosoi’, *Shigeru Ueda’, Xu
Gao', Shin-ya Kitamrua', Yoshinao Kobayashi2 (1.
IMRAM Tohoku University, 2. LANE Tokyo Institute of
Technology)
10:15 AM - 10:30 AM

[1C03] Melting behavior of reactor core during severe
accident of BWR
*Toshio nakagiri1, ayako sudo’, shinji yoshikawa1, yuta
abe’, ikken sato’ (1. JAEA)
10:30 AM - 10:45 AM

2018 Fall Meeting

*SATOSHI MINAMOTO", Toshiaki Horiuchi?, Hiroshi
Abe®, Yutaka Watanabe® (1. National Institute for
Materials Science, 2. Hokkaido University of science,
3. Tohoku University)

11:35 AM - 11:50 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 502-1
Nuclear Materials, Degradation, Radiation Effects, and Related
Technology

[1C08-10] Stainless Steel 2
Chair:Yasuhiro Chimi(JAEA)
2:45 PM - 3:35 PM Room C (B21 -B Building)

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 502-1
Nuclear Materials, Degradation, Radiation Effects, and Related
Technology

[1C04-07] Stainless Steel 1
Chair:Katsuhiko Fujii(INSS)
10:50 AM - 11:55 AM Room C (B21 -B Building)

[1C04] Fundamental technology development for
evaluation of thermally ageing embrittlement of
stainless steel welds used as pressure
boundaries in nuclear power plants
*Yutaka Watanabe', Toshiaki Horiuchi?, Satoshi
Minamoto®, Hiroshi Abe’, Masato Koshiishi* (1.
Tohoku University, 2. Hokkaido University of Science,
3. NIMS, 4. NFD)

10:50 AM - 11:05 AM

[1C0O5] Fundamental technology development for
evaluation of thermally ageing embrittlement of
stainless steel welds used as pressure
boundaries in nuclear power plants
*Hiroshi Abe', Yutaka Watanabe', Kazuma Hirata',
Takamichi Miyazaki', Masato Koshiishi*, Toshiaki
Horiuchi?, Satoshi Minamoto® (1. Tohoku Univ, 2.
Hokkaido University of Science, 3. NIMS, 4. NFD)
11:05 AM - 11:20 AM

[1C06] Fundamental technology development for
evaluation of thermally ageing embrittlement of
stainless steel welds used as pressure
boundaries in nuclear power plants
*Toshiaki Horiuchi', Satoshi Minamoto?, Masato
Koshiishi®, Hiroshi Abe®, Yutaka Watanabe® (1. HUS,
2. NIMS, 3. NFD, 4. Tohoku Univ.)

11:20 AM - 11:35 AM

[1C07] Fundamental technology development for
evaluation of thermally ageing embrittlement of
stainless steel welds used as pressure

boundaries in nuclear power plants
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[1C08] Localized deformation of stainless steels
neutron-irradiated in PWRs
*Terumitsu Miura’, Katsuhiko Fujii', Koji Fukuya®, Yuji
Kitsunai® (1. Instuitute of Nuclear Safety System, 2.
Nippon Nuclear Fuel Development)
2:45PM - 3:00 PM

[1C09] Dose dependence of solute clusters in neutron-
irradiated 316 stainless steels
*Katsuhiko Fujii', Koji Fukuya' (1. Institute of
Nuclear Safety System)
3:00 PM - 3:15 PM

[1C10] Mechanical Properties and Microstructural
Changes of Improved Stainless Steel for JOYO
Irradiated Next Generation Reactor
*Mitsutaka Nishimura®, Ken-ichi Fukumoto®, Hideki
Matsui?, Takashi Onitsuka® (1. University of Fukui, 2.
Tohoku University, 3. Research Institute of Nuclear
Engineering)

3:15PM - 3:30 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 502-1
Nuclear Materials, Degradation, Radiation Effects, and Related
Technology

[1C11-13] Reactor Pressure Vessel 1
Chair:Naoyuki Hashimoto(Hokkaido Univ.)
3:35PM - 4:25 PM Room C (B21 -B Building)

[1C11] Physical property measurements and
crystallographic analysis of G-phase Ni,,Si,Mn,
*Yoshitaka Matsukawa', Masatake Yamaguchiz,
Yoshiya Homma', Fumihiro Nakamori®, Hiroaki Muta®,
Daichi Ito", Yuji Ohishi®, Yoshinao Kobayashi* (1.
Tohoku University, 2. Japan Atomic Energy Agency, 3.
Osaka University, 4. Tokyo Institute of Technology)
3:35PM - 3:50 PM

[1C12] Microstructure analysis using X-ray absorption
on HAZ of ion-irradiated RPV steel
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*Yoosung Ha', Keiko Iwata’, Hisashi Takamizawa',
Yoshihiro Okamoto’, lwao Shimoyama1, Mitsunori
Honda', Satoshi Hanawa', Yutaka Nishiyama®' (1.
JAEA)
3:50 PM - 4:05 PM

[1C13] Irradiation embrittlement of RPV steel model
alloys with different Cu,Ni levels and recovery
behavior by thermal treatment
*Yusuke Goya', Hideo Watanabe?, Takuya Yamamoto®,
Takuya Tsuru' (1. Kyushu Univ, 2. RIAM, Kyushu Univ,
3. University of California, Santa Barbara)

4:05PM - 4:20 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 502-1
Nuclear Materials, Degradation, Radiation Effects, and Related
Technology

[1C14-17] Reactor Pressure Vessel 2
Chair:Koji Fukuya(INSS)
4:25 PM - 5:30 PM Room C (B21 -B Building)

[1C14] FY2017 Investigation for Improvement of
Evaluation Methods of Irradiation Effects on
Reactor Pressure Vessel and Core Internals
*Masato Yamamoto®, Tomohiro Kobayashi1 (1.
Central Research Institute of Electric Power
Industry)

4:25 PM - 4:40 PM

[1C15] FY2017 Investigation for Improvement of
Evaluation Methods of Irradiation Effects on
Reactor Pressure Vessel and Core Internals
*Tomohiro Kobayashi', Kenji Nishida', Masato
Yamamoto' (1. Central Research Institute of Electric
Power Industry)

4:40 PM - 4:55 PM

[1C16] FY2017 investigation for improvement of
evaluation methods of irradiation effects on
reactor pressure vessel and core internals
*Yuichi Miyahara', Kenji Nishida®, Siwei Chen”,
Katsuhiko Fujii2 (1. CRIEPI, 2. INSS)
4:55PM- 5:10PM

[1C17]1 FY2017 Investigation for Improvement of
Evaluation Methods of Irradiation Effects on
Reactor Pressure Vessel and Core Internals
*Kenta Nishimoto', Tomohiro Kobayashi', Masato
Yamamoto', Kenji Nishida', Yasufumi Miura® (1.
Central Research Institute of Electric Power
Industry)

5:10 PM - 5:25 PM
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 502-1
Nuclear Materials, Degradation, Radiation Effects, and Related
Technology

[1C18-19] Severe Accident 2
Chair:Nariaki Okubo(JAEA)
5:30 PM - 6:00 PM Room C (B21 -B Building)

[1C18] Effect of heating during the severe accident on
the strength and the microstructure of LWR
steels
*Taro Fumimoto', Kohei Noguchi1, Kento Takahashi,
Shiro Jitsukawa' (1. National Institute of
Technology, Fukushima College)

5:30 PM - 5:45 PM

[1C19] Estimation of the annealing effect on strength
and microstructure of LWR steels during severe
accident
*Kohei Noguchi’, Taro Humimoto', Yukito Yamashita',
Shiro Jitsukawa' (1. National Institute of
Technology, Fukushima College)

5:45 PM - 6:00 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 501-2
Nuclear Fuel and the Irradiation Behavior

[1D01-06] Fuel Debris

Chair:Tatsumi Arima(Kyushu Univ.)
10:15 AM - 11:55 AM Room D (A32 -A Building)

[1D01] Research and human resource development for
analysis of fuel debris and decommissioning
technology of Fukushima Daiichi nuclear power
plants
*Msayoshi uno', Yoshinari Anoda’, Osamu Kuwazuru?,
Yuuji Arita’, Akihiro Ishimi®, Tatsumi Arima® (1.
Research Institute of Nuclear Engineering, University
of Fukui, 2. Graduate school of Engineering,
University of Fukui, 3. Japan Atomic Energy Agency, 4.
Kyushu University)

10:15 AM - 10:30 AM

[1D02] Research and human resource development for
analysis of fuel debris and decommissioning
technology of Fukushima Daiichi nuclear power
plants
*Takashi Onitsuka', Kozo Katsuyamaz, Akihiro Ishimi?,
Masayoshi Uno' (1. Univ. of Fukui, 2. JAEA)

10:30 AM - 10:45 AM

[1D03] Research and human resource development for
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analysis of fuel debris and decommissioning
technology of Fukushima Daiichi nuclear power
plants
*Aruto Kawakami', Masaki Teranishi’, Osamu
Kuwazuru' (1. Fukui Univ)
10:45 AM - 11:00 AM

[1D04] Research and human resource development for
analysis of fuel debris and decommissioning
technology of Fukushima Daiichi nuclear power
plants
*Taishi Inoue’, Yuji Arita", Toru Fujita1 (1. University
of Fukui)
11:00 AM - 11:15 AM

[1D05] Research and human resource development for
analysis of fuel debris and decommissioning
technology of Fukushima Daiichi nuclear power
plants
*Tohma lwasa', Tatsumi Arima’ (1. Kyushu
University)
11:15 AM - 11:30 AM

[1D06] Chemical states of plutonium and gadolinium in
fuel debris
*Shiho Watanabe', Hiroto Ishii’, Yuji Ohishi’, Hiroaki
Muta', Ken Kurosaki'?® (1. Osaka University, 2.
Research Institute of Nuclear Engineering, University
of Fukui, 3. JST PRESTO)
11:30 AM - 11:45 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 501-2
Nuclear Fuel and the Irradiation Behavior

[1D07-09] Fundamental Properties

Chair:Masahide Takano(JAEA)

2:45 PM - 3:35 PM Room D (A32 -A Building)

[1D07] Thermal and mechanical properties of Fe,Zr
*Daisuke Okada', Hiroto Ishii’, Yuji Ohishi’, Hiroaki
Muta', Ken Kurosaki'?® (1. Osaka University, 2.
Research Institute of Nuclear Engineering, University
of Fukui, 3. JST PRESTO)
2:45PM - 3:00 PM

[1D08] Hydrogen distribuiton in irradiated zirconium
alloys by means of atom probe tomography
*Takashi Sawabe’, Takeshi Sonoda’ (1. CRIEPI)
3:00 PM - 3:15PM

[1D09] Thermal properties evaluation of fluorite
structure oxides
*Masato Kato', Taku Matsumoto', Hiroki Nakamura®,

Masahiko Machida® (1. Japan Atomic Energy
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Agency)
3:15PM - 3:30 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 501-2
Nuclear Fuel and the Irradiation Behavior

[1D10-12] Fuel Behavior
Chair:Masayoshi Uno(Univ. of Fukui)
3:35 PM - 4:25 PM Room D (A32 -A Building)

[1D10] Evaluation of fuel behaviors by using science-
based Integrated models for MOX properties
*Shun Hirooka', Masato Kato', Masashi Watanabe”
(1. Japan Atomic Energy Agency)
3:35PM - 3:50 PM

[1D11] Evaluation of fuel behaviors by using science-
based Integrated models for MOX properties
*Miho Kamei', Masayuki Naganuma”, Yoshihisa
Ikusawa’, Koji Maeda’, Shinji Sasaki'!, Ozawa
Takayuki1, Shun Hirooka' (1. JAEA)
3:50 PM - 4:05 PM

[1D12] Development of Fuel Performance Code FEMAXI-
8
*Yutaka Udagawa1, Masaki Amaya' (1. Japan Atomic
Energy Agency)
4:05PM - 4:20 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 501-2
Nuclear Fuel and the Irradiation Behavior

[1D13-18] Nitride Fuel
Chair:Masato Kato(JAEA)
4:25 PM - 6:00 PM Room D (A32 -A Building)

[1D13] R&D on Nitride Fuel Cycle for MA Transmutation
to Enhance Safety and Economy
*Masahide Takano', Seiya Takaki' (1. JAEA)
4:25 PM - 4:40 PM
[1D14] R&D on Nitride Fuel Cycle for MA Transmutation
to Enhance Safety and Economy
*Seiya Takaki', Makoto Harada', Masahide Takano'
(1. Japan Atomic Energy Agency)
4:40 PM - 4:55 PM
[1D15] R&D on Nitride Fuel Cycle for MA Transmutation
to Enhance Safety and Economy
*Harada Makoto', Seiya Takaki', Masahide Takano'
(1. JAEA)
4:55PM - 5:10 PM
[1D16] R&D on Nitride Fuel Cycle for MA Transmutation
to Enhance Safety and Economy

*Tatsumi Arima’', Masahide Takano?, Seiiya Takaki?
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(1. Kyushu univ., 2. Japan atomic energy agency)
5:10PM - 5:25 PM

[1D17] R&D on Nitride Fuel Cycle for MA Transmutation
to Enhance Safety and Economy
*Takumi Sato', Hirokazu Hayashi1 (1. Japan Atomic
Energy Agency)
5:25PM - 5:40 PM

[1D18] R&D on Nitride Fuel Cycle for MA Transmutation
to Enhance Safety and Economy
*TSUYOSHI MURAKAMI', Masatoshi lizuka', Hirokazu
Hayashi2 (1. Central Research Institute of Electric
Power Industry, 2. Japan Atomic Energy Agency)
5:40 PM - 5:55 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-2
Waste Disposal and Its Environmental Aspects

[1EO01-02] Storage Container
Chair:Tomofumi Sakuragi(RWMC)
10:15 AM - 10:50 AM Room E (A34 -A Building)

[1EO1] Evaluation of physical properties of SFPIC
(Steel Fiber reinforced Polymer-Impregnated
Concrete) for Storage Container of Radioactive
Wastes
*Kenichi HONMA®, Yasuyuki Ishida’, Hiroyuki
Sakamoto?, Kazutoshi SHIBUYAZ, Hisayuki KOMORI?,
Yuusuke SATOH?, Ken Tsuruta®, Kenji OKAMOTO* (1.
TAIHEIYO CEMENT Central Research Laboratory, 2.
TAIHEIYO CONSULTANT, 3. Tokyo Power Technology
Ltd., 4. Materras Aume)

10:15 AM - 10:30 AM

[1EO02] Evaluation of physical properties of SFPIC
(Steel Fiber reinforced Polymer-Impregnated
Concrete) for Storage Container of Radioactive
Wastes
*Hiroyuki Sakamoto', Hisayuki Komori', Kazutoshi
Shibuya', Kenichi Honma?, Yasuyuki Ishida?, Yusuke
Sato®, Ken Tsuruta®, Kenji Okamoto* (1. Taiheiyo
Consultani Co., Ltd., 2. Taiheiyo Cement Corporation,
3, Tokyo Power Technology Ltd., 4. Materras Oume
Concrete Industry)

10:30 AM - 10:45 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-2
Waste Disposal and Its Environmental Aspects

[1EO03-04] Waste Related to Contaminated Water
Chair:Takahiro Kikuchi(JGC)
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10:50 AM - 11:25 AM Room E (A34 -A Building)

[1EO03] lon-exchange modeling of cecium ions in
metakaolin based geopolymer
*Yuka Morinaga®, Satoshi Yoshida', Elakneswaran
Yogarajahz, Toyoharu Nawa® (1. Graduate school of
Engineering Hokkaido university, 2. Hokkaido
university, Faculty of Engineering, 3. Hokkaido
university)
10:50 AM - 11:05 AM

[1EO04] Application of geopolymer for solidification of
cesium adsorbed zeolite
*Kiyofumi Kurumisawa', Kenta Sasaki' (1. Hokkaido
University)
11:05 AM - 11:20 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-2
Waste Disposal and Its Environmental Aspects

[1E05-06] Disposal Concept
Chair:Taiji Chida(Tohoku Univ.)
11:25 AM - 12:00 PM Room E (A34 -A Building)

[1EO5] Conception that ultra-large concrete tank
installed in the deep sea is the final disposal
site
*Shigemi Morishige’, Haruo Morishige’, Yosuke
Yamashiki'?, Harumi Morishige’ (1. Fukushima
Nuclear Accident Countermeasures Review Group, 2.
Kyoto Univ.)

11:25 AM - 11:40 AM

[1EO06] Necessity of Safety Assessment for variety of
L3 disposal concept
*Taichi Saito', Hajime Takao' (1. JGC Corporation)
11:40 AM - 11:55 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-2
Waste Disposal and Its Environmental Aspects

[1E07-12] Nuclear Waste
Chair:Toru Nagaoka(CRIEPI)
2:45 PM - 4:20 PM Room E (A34 -A Building)

[1EQ7] Investigation of the influence on the scaling
factor by adopting SUS316 material for BWR
reactor structural components.
*Kensuke Suzuki', Niitsu Shigehiko', Mitsushi
Motoyama2 (1. Tokyo Electric Power Company
Holdings, Inc., 2. JGC CORPORATION)
2:45PM - 3:00 PM

[1EO08] Study on transport assessment of LLW disposal

for chemical components and radio-active
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nuclides in homogeneous wastes generated from
PWR Plants
*Mitsushi Motoyama', Shouzou Komori?, Shintaro
Tsuji®, Takashi Kozawa®, Kentaro Miyawaki®, Yuichi
Nibori® (1. JGC Corporation, 2. Kyusyu Electric Power
Co.Inc, 3. Kansai Electric Power Co.Inc, 4. Japan
Nuclear Fuel Ltd, 5. Meisei University , 6. Tohoku
University)
3:00PM - 3:15PM

[1EQ9] Study on transport assessment of LLW disposal
for chemical components and radio-active
nuclides in homogeneous wastes generated from
PWR Plants
*Naoyuki Tamura’, Naoki YOSHII", Takashi KOZAWA',
Mitsushi Motoyama?, Niibori Yuich® (1. JNFL, 2. JGC,
3. Tohoku Uni.)
3:15PM - 3:30 PM

[1E10] Study on transport assessment of LLW disposal
for chemical components and radio-active
nuclides in homogeneous wastes generated from
PWR Plants
*Takao lkeda’, Shouzou Komori?, Takashi Kozawa®,
Mitsushi Motoyama1, Kentaro Miyawaki4, Yuichi
Nibori® (1. JGC Corporation, 2. Kyusyu Electric Power
Co.Inc, 3. Japan Nuclear Fuel Ltd, 4. Meisei University,
5. Tohoku University)
3:30PM - 3:45PM

[1E11] Leaching behavior of radionuclides from
irradiated BWR cladding
*Yu Yamashita', Katsumi Hosaka', Masashi Ichikawa?,
Tomofumi Sakuragi® (1. Toshiba Energy Systems
&Solutions, 2. Nippon Nuclear Fuel Development, 3.
Radioactive Waste Management Funding and Research
Center)
3:45PM - 4:00 PM

[1E12] Leaching behavior of radionuclides from
irradiated BWR cladding
*Tomofumi Sakuragi1, Yu Yamashita®, Katsumi
Hosaka’, Masashi Ichikawa® (1. RWMC, 2. TOSHIBA, 3.
NFD)
4:00 PM - 4:15 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-2
Waste Disposal and Its Environmental Aspects

[1E13-17] Overpack
Chair:Atsushi Fujishima(NUMO)
4:20 PM - 5:40 PM Room E (A34 -A Building)
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[1E13] Corrosion behavior of weld joint of carbon steel
overpack under geological environment
*MITUYASU SHIRASE", KAZUTOSHI YAMAZAKI?,
TAKAHIRO KIKUCHI 2, YOSHIRO KURIKI?, YUMIKO
IWATA?, GEN NAKAYAMA®, YOSHIKATSU TOCHIGI?,
MAKOTO ONO*, MASATO KOBAYASHI", MASAHIRO
KWAKUBO' (1. RWMC, 2. JGC CORPORATION, 3. IHI
CORPORATION, 4. TAISEI CORPORATION)

4:20 PM - 4:35 PM

[1E14] Corrosion behavior of weld joint of carbon steel
overpack under geological environment.
*Kazutoshi Yamazaki', Hajime Takao', Takahiro
Kikuchi®, Yoshiro Kuriki', Masato Kobayashiz, Masahiro
Kawakubo?, Mitsuyasu Shirase?, Yumiko Iwata®, Gen
Nakayama®, Makoto Ono* (1. JGC CORPORATION, 2.
RADIOACTIVE WASTE MANAGEMENT FUNDING AND
RESEARCH CENTER, 3. IHI Corporation, 4. TAISEI
CORPORATION)

4:35 PM - 4:50 PM

[1E15] Corrosion behavior of weld joint of carbon steel
overpack under geological environment
*Yumiko lwata', Gen Nakayama', Yoshikatsu Tochigi’,
Kazutoshi Yamazaki®, Hajime Takao®, Takahiro
Kikuchi®, Yoshiro Kuriki®, Masato Kobayashi?, Masahiro
Kawakubo? (1. IHI Corporation, 2. RWMC, 3. JGC
Corporation)

4:50 PM - 5:05 PM

[1E16] Corrosion behavior of weld joint of carbon steel
overpack under geological environment
*Masato Kobayashi', kazutoshi yamazaki?, hajime
takao?, takahiro kikuchi?, Yoshiro kuriki?, Yumiko
lwata®, Gen Nakayama3, Makoto Ono®, Mitsuyasu
Shirase’, Masahiro Kawakubo' (1. RWMC, 2. JGC
corporation, 3. IHI corporation, 4. TAISEI
corporation)

5:05 PM - 5:20 PM

[1E17] Carbon steel corrosion by iron-corroding
microbial community in compacted buffer
materials
*Toru Nagaoka', Shin-ichi Hirano', Norio Matsumoto’,
Yuki Amano? (1. CRIEPI, 2. JAEA)
5:20PM - 5:35 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-3
Decommissioning Technology of Nuclear Facilities
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[1F01-05] Analysis, Scinario Evaluation and

System Development 1
Chair:Nobutake Horiuchi(MMC)
10:40 AM - 12:00 PM Room F (A36 -A Building)

[1FO1] Activation estimation for decommissioning of
nuclear reactor
*Norikazu Kinoshita', Takuma Noto', Kazuaki Kosako',
Motoyuki Asada’, Akane Tada', Kohei Urabe, Kazuyuki
Torii', Tsutomu Ohtsuki?, Shun Sekimoto? (1. Shimizu
Co., 2. KURNS)
10:40 AM - 10:55 AM

[1F02] Activation estimation for decommissioning of
nuclear reactor
*Takuma Noto', Norikazu Kinoshita', Kazuaki Kosako',
Motoyuki Asada", Kohei Urabe", Kazuyuki Torii",
Tsutomu Ohtsuki?, Shun Sekimoto® (1. Shimizu
Corporation, 2. KURNS)
10:55 AM - 11:10 AM

[1FO3] Sensitivity analysis on activation of reactor
structural materials and radioactivity
concentration in demolition wastes
*Kouhei Igarashi', Daisuke Kwasaki', Satoshi
Yanagihara® (1. University of Fukui)
11:10 AM - 11:25 AM

[1F04] The effects of uncertainty of radionuclide
concentration in clearance measurement on the
exposure dose assessment
*Minako Endou’, Daisuke Kawasaki', Satoshi
Yanagihara® (1. Univercity of Fukui)
11:25 AM - 11:40 AM

[1FO5] Scenario Analysis on Reusing Clearanced
Materials from Nuclear Decommissioning
*kosuke yamamotoq, Daisuke Kawasaki', Satoshi
Yanagihara' (1. University of fukui)
11:40 AM - 11:55 AM

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

[1F06-11] Analysis, Scinario Evaluation and

System Development 2
Chair:Norikazu Kinoshita(Shimizu)
2:45PM - 4:15 PM Room F (A36 -A Building)

[1F06] Evaluation of Project Management Parameters
for Decommissioning of KARTINI Reactor
*Anggoro Septilarsoﬂ, Daisuke Kawasaki', Satoshi
Yanagihara® (1. University of Fukui)
2:45PM - 3:00 PM
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[1FO7] A study on analysis of actual data in "Fugen"
decommissioning
*Yuya Kouda' (1. Fugen Decommissioning Engineering
Center)
3:00 PM - 3:15 PM

[1FO8] Development of manpower estimation method
for decommissioning activities
*Keisuke Komatsu', Daisuke Kawasaki', Satoshi
Yanagihara® (1. University of Fukui)
3:15PM - 3:30 PM

[1F09] Development of estimation methods for
decommissioning work period and its
uncertainty
*Ryota Sugimoto1, Daisuke Kawasaki', Satoshi
Yanagihara® (1. Fukui Univ.)
3:30 PM - 3:45PM

[1F10] Development of Technology for Evaluating
Waste Quantity Based on Automatic Generation
of 3D Models by Cutting Equipment in Nuclear
Power Plants
*Hiroshi Seki’, Mitsuko Fukuda', Takuya Yoshida',
Atsuko Enomoto’, Mitsutaka Imamura?, Hiroshi
Nagasez, Jyunya Tahata® (1. Hitachi, 2. Hitachi-GE
Nuclear Energy)
3:45PM - 4:00 PM

[1F11] Application of VRdose for the Decommissioning
*Yasuyoshi Taruta'?, Kawasaki Daisuke’, Satoshi
Yanagihara' (1. Fukui University, 2. JAEA)
4:00 PM - 4:15 PM

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

[1F12-16] Development for Fuel Debris
Treatment

Chair:Daisuke Kawasaki(Fukui Univ.)
4:15 PM - 5:30 PM Room F (A36 -A Building)

[1F12] Stady on elemental analysis method of fuel
debris in Fukushima Daiichi Nuclear Power
Station
*Hiroshi Hinai', Nobufumi Toda', Atsuhiro Shibata’,
Kazunori Nomura' (1. Japan Atomic Energy Agency )
4:15PM - 4:30 PM

[1F13] Study on physical mechanism in aging
phenomenon of fuel debris
*Seiya Suzuki', Kimihiko Yano', Masayuki Watanabe',
Kenji koizumi' (1. Japan Atomic Energy Agency)
4:30 PM - 4:45 PM
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[1F14] Study to evaluate leaching mass of elements
from damaged fuels
*Hirotomo lkeuchi’, Kimihiko Yano', Masayuki
Watanabe', Kenji Koizumi® (1. JAEA)
4:45PM - 5:00 PM

[1F15] The specification of storage container for fuel
debris
*Makito Watakabe', Haruo Morishigeﬂ, Yosuke
Yamashiki'? (1. Fukushima Nuclear Accident
Countermeasures Review Group, 2. Kyoto Univ.)
5:00 PM - 5:15 PM

[1F16] Frozen the water vapor contained in the outside
air which is transmitted to the cracks and
blocked the containment vessel
*Yasufumi Kitamura®, Haruo Morishige', Yosuke
Yamashiki? (1. Fukushima Nuclear Accident
Countermeasures Review Group, 2. Kyoto Univ.)

5:15PM - 5:30 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-3
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[1F17-18] Dismantling and Decontamination

Technology 1
Chair:Masashi Tezuka(JAEA)
5:30 PM - 6:00 PM Room F (A36 -A Building)

[1F17] Decontamination method for inside of small
diameter piping waste(part3)
*TSUCHIDA DAISUKE", TAKAHASHI HIROSHI? (1.
JAEA, 2. Fuji Furukawa Engineering &Construction
Corp.)
5:30 PM - 5:45 PM

[1F18] Development of the Electrolytic
Decontamination Machine for Pipes
*Akira Maruyama’, Katsuya Sasaki?, Hiroyuki Daiku?,
Masahiro Ishiyamaz, Yuto Yoshida®, Kenta Aratani®
(1. Ultra Finish Technology, 2. Hitachi Zosen, 3. Japan
Atomic Energy Agency)
5:45 PM - 6:00 PM

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

[1G01-04] Nuclide Separation and Recovery 1
Chair:Akihiro Uehara(QST)
10:00 AM - 11:10 AM Room G (A37 -A Building)

[1G01] Realization Development of the Flexible Waste
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Management System for MA P&T Technology
*Yoichi Endo’, Akihiro Suzuki', Atsushi Ohuchi’,
Fumiki Mizusako' (1. NFD)
10:00 AM - 10:15 AM

[1G02] Realization Development of the Flexible Waste
Management System for MA P&T Technology
*AKIHIRO SUZUKI', Yoichi Endo’, Tatsuro Matsumura?,
Tetsuo Fukasawa® (1. NFD, 2. JAEA, 3. Hitachi GE)
10:15 AM - 10:30 AM

[1G03] Realization Development of the Flexible Waste
Management System for MA P&T Technology
*Yusa Muroya', Yaohiro Inagaki?, Tatsumi Arima?,
Akihiro Suzuki® (1. ISIR, Osaka Univ., 2. Kyushu Univ.,
3.NFD)
10:30 AM - 10:45 AM

[1G04] Realization Development of the Flexible Waste
Management System for MA P&T Technology
*Tetsuo Fukasawa', Kuniyoshi Hoshino', Keita Endo’,
Akihiro Suzuki® (1. Hitachi-GE Nuclear Energy, Ltd.,
2. Nippon Nuclear Fuel Development Co., Ltd.)
10:45 AM - 11:00 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1
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[1G05-07] Nuclide Separation and Recovery 2
Chair:Daisuke Akiyama(Tohoku Univ.)

11:10 AM - 12:00 PM Room G (A37 -A Building)

[1G05] Extraction behavior of PGMs from Simulated
High-level Liquid Waste using Functionalized
lonic Liquid
*Haruka Oosugiq, Tadayuki Takahashi'?, Tatsuya Ito’,
Kiyoshi Kanie!, Atsushi Muramatsu’, Seong-Yun Kim'

(1. Tohoku University, 2. Japan Nuclear Fuel
Limited)
11:10 AM - 11:25 AM

[1G06] Zirconium separation from high-level
radioactive waste by fluoride volatility method
*Yuko Kani', Daisuke Watanabe', Sohei Fukui' (1.
Hitachi, Ltd.)

11:25 AM - 11:40 AM

[1G07] Sorption characteristics of aluminum
hexacyanoferrate nanoparticles to Ru, Rh, Pd
and Mo metal ions in nitric acid solution
*Toshiki Takeuchi', Shinta Watanabe', Masato
Nakaya', Ria Mishima?, Miki Harigai?, Yusuke Inaba?,
Kenji Takeshita?, Jun Onoe' (1. Nagoya Univ., 2.
Tokyo Inst. Technol.)
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11:40 AM - 11:55 AM

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

[1G08-10] Debris Treatment
Chair:Akihiro Suzuki(NFD)
2:45 PM - 3:35 PM Room G (A37 -A Building)

[1G08] Development of Fuel Debris Treatment
Technology by the Fluorination Method
*Kuniyoshi Hoshino', Keita Endo’, Akira Sasahira’,
Tetsuo Fukasawa', Takahiro Chikazawa® (1. Hitachi-
GE, 2. Mitsubishi Materials)
2:45PM - 3:00 PM

[1G09] Development of Fuel Debris Treatment
Technology by the Fluorination Method
*Keita Endo’, Kuniyoshi Hoshino”, Akira Sasahira’,
Tetsuo Fukasawa', Takahiro Chikazawa® (1. Hitachi-
GE, 2. Mitsubishi Materials)

3:00 PM - 3:15PM

[1G10] Local structural analyses of the uranium and
zirconium in fuel debris containing boron at the
Fukushima Daiichi NPP accident
*Akihiro Uehara'?, Daisuke Akiyama3, Numako Chiya4,
Shino Takeda', Atsushi Ikeda®, Yasuko Terada®,
Kiyofumi Nitta®, Toshiaki Ina®, Akira Kirishima®,
Nobuaki Sato® (1. QST NIRS, 2. Kyoto Univ., 3.
Tohoku Univ., 4. Chiba Univ., 5. HZDR, 6. JASRI)
3:15PM - 3:30 PM

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

[1G11-13] Zeolite Waste Solidification 1
Chair:Tetsuo Fukasawa(HGNE)
3:35 PM - 4:25 PM Room G (A37 -A Building)

[1G11] Vitrification of Cs-Sorbed Zeolite Waste
Generated from Decontamination of Effluents
at Fukushima Dai-ichi NPP
*Muneharu Yamauchi', Yaohiro Inagaki®, Tatsumi
Arima’, Kazuya Idemitsu’, Koji Yamakado', Nobuaki
Sato?, Daisuke Akiyamaz, Akira Kirishima? (1. Kyushu
University, 2. Tohoku University)
3:35PM - 3:50PM

[1G12] Vitrification of Cs-Sorbed Zeolite Waste
Generated from Decontamination of Effluents
at Fukushima Dai-ichi NPP
*Daisuke Akiyamaq, Nobuaki Sato’, Akira Kirishima',

Yaohiro Inagaki?, Tatsumi Arima® (1. Tohoku
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University, 2. Kyushu University)
3:50 PM - 4:05PM

[1G13] Vitrification of Cs-Sorbed Zeolite Waste
Generated from Decontamination of Effluents
at Fukushima Dai-ichi NPP
*Yaohiro Inagaki', Tatsumi Arima’, Kazuya Idemitsu’,
Nobuaki Sato?, Daisuke Akiyamaz, Akira Kirishima® (1.
Kyushu University, 2. Tohoku University)
4:05PM - 4:20 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1
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[1G14-16] Zeolite Waste Solidification 2
Chair:Yaohiro Inagaki(Kyushu Univ.)

4:25 PM - 5:15 PM Room G (A37 -A Building)

[1G14] Leaching behavior of Sr from B-Na-Zn solidified
waste containing spent zeolite
*Aiki Watanabe', Akane Usui®, Tsuyoshi Arai® (1.
Shibaura Institute of technology Graduate School , 2.
Shibaura Institute of technology)
4:25PM - 4:40PM

[1G15] Durable evaluation and chemical stability of the
iron phosphate vitrified solids for low level
radioactive waste
*Mouri Masahiro’, Arai Tsuyoshiz, Sato Fuminori®,
Saito Yasuo® (1. Shibaura Institute of Technorogy
Graduate School, 2. Shibaura Institute of Technorogy,
3. Japan Atomic Energy Agency)
4:40 PM - 4:55 PM

[1G16] Cs immobilization by the heat-treatment of
natural mordenite and effects of sodium
carbonate addition
*Aono Hiromichi®, Takahashi Ryuichiroh1, Itagaki
Yoshiteru, Erni Johan', Naoto Matsue® (1. Ehime
university)

4:55PM - 5:10 PM

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

[1HO1-08] Melt Behavior 1
Chair:Masahiro Furuya(CRIEPI)
10:00 AM - 12:00 PM Room H (B32 -B Building)

[1HO1] Advanced Multi-Scale Modeling and
Experimental Tests on Fuel Degradation in

Severe Accident Conditions (1)
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*Yuji Nagae', Masaki Kurata' (1. JAEA)
10:00 AM - 10:15 AM

[1HO2] Advanced Multi-Scale Modeling and
Experimental Tests on Fuel Degradation in
Severe Accident Conditions (1)
*Susumu Yamashita', Yuji Nagae', Masaki Kurata',
Hiroyuki Yoshida' (1. Japan Atomic Energy Agency)
10:15 AM - 10:30 AM

[1HO3] Advanced Multi-Scale Modeling and
Experimental Tests on Fuel Degradation in
Severe Accident Conditions (1)
*Masaki Kurata', Takehiko Tou?, Masahiro Tanaka®,
Susumu Yamashita®, Yuji Nagae' (1. Japan Atomic
Energy Agency, 2. NIPPON STEEL &SUMIKIN
TECHNOLOGY, 3. Nippon Steel & umitomo Metal)
10:30 AM - 10:45 AM

[1HO4] Advanced Multi-Scale Modeling and
Experimental Tests on Fuel Degradation in
Severe Accident Conditions (1)
*Saishun YAMAZAKI", Anton PSHENICHNIKOV', Yuji
NAGAE", Masaki KURATA', Kan SAKAMOTO?, Kazuyuki
TOKUSHIMA®, Masaki AOMI® (1. JAEA, 2. NFD, 3.
GNF-J)
10:45 AM - 11:00 AM

[1HO5] Advanced Multi-Scale Modeling and
Experimental Tests on Fuel Degradation in
Severe Accident Conditions (1)
*Hai Vu Pham”, Suguru Matsuura?, Shotaro Nakajimaz,
Makoto Nanko?, Yuji Nagae1, Masaki Kurata® (1.
JAEA, 2. Nagaoka Univ. Tech.)
11:00 AM - 11:15 AM

[1HO6] Advanced Multi-Scale Modeling and
Experimental Tests on Fuel Degradation in
Severe Accident Conditions (1)
*Yuji Ohishi', Toshiki Kondo", Hiroaki Muta', Ken
Kurosaki' (1. Osaka University)
11:15 AM - 11:30 AM

[1HO7] Advanced Multi-Scale Modeling and
Experimental Tests on Fuel Degradation in
Severe Accident Conditions (1)
*Takumi Sato", Naoya Hirata?, Katsunari Oikawa?, Yuji
Nagae', Masaki Kurata' (1. Japan Atomic Energy
Agency, 2. Tohoku university)
11:30 AM - 11:45 AM

[1HO8] Advanced Multi-Scale Modeling and

Experimental Tests on Fuel Degradation in
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Severe Accident Conditions (1)

*Ayako Sudo”, Fumiki Mizusako?, Kuniyoshi Hoshino®,
Takumi Sato’, Yuji Nagae', Masaki Kurata' (1. Japan
Atomic Energy Agency, 2. Nippon Nuclear Fuel
Development, 3. Hitachi-GE)

11:45 AM - 12:00 PM

Oral presentation | Ill. Fission Energy Engineering | 304-1 Thermal
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[1H09-12] Melt Behavior 2
Chair:Kei Ito(Kyoto Univ.)
2:45 PM - 3:50 PM Room H (B32 -B Building)

[1HO9] Deepening Understanding of Ex-Vessel Corium
Behavior by Multi-Physics Modeling
*Akifumi Yamaji1, Masahiro Furuyaz, Yuji Ohishi3,
Guangtao Duan' (1. Waseda University, 2. Central
Research Institute of Electric Power Industry, 3.
Osaka University)
2:45PM - 3:00 PM

[1H10] Deepening Understanding of Ex-Vessel Corium
Behavior by Multi-Physics Modeling
*Masahiro Furuya', Akifumi Yamaji?, Yuji Ohishi® (1.
CRIEPI, 2. Waseda Univ., 3. Osaka Univ.)
3:00 PM - 3:15PM

[1H11] Development of Numerical Simulation Method
for Relocation Behavior of Molten Materials in
Nuclear Reactors
*Yutaro Hihara', Hideaki Monji’, Yutaka Abe’,
Hiroyuki Yoshida?, Susumu Yamashita®? (1. University
of Tsukuba, 2. Japan Atomic Energy Agency)
3:15PM - 3:30 PM

[1H12] Experimental Investigation of Hydrodynamic
Effect on Eutectic Melting of Sn-Bi Binary
System
*Shota Ueda’, Kenta Inagakiz, Kondo Masahiro®, Koji
Okamoto' (1. The University of Tokyo, 2. Central
Research Institute of Electric Power Industry, 3.
National Institute of Advanced Industrial Science and
Technology)
3:30 PM - 3:45 PM

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

[1H13-16] Droplet and Liquid Film
Chair:Hide Okada(lAE)
3:50 PM - 4:55 PM Room H (B32 -B Building)

[1H13] Countercurrent Flow Limitation in a Pressurizer
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Surge Line
*Michio Murase’, Koji Nishida', Takayoshi Kusunoki’,
Raito Goda?, Akio Tomiyama® (1. Institute of Nuclear
Safety System, Inc., 2. Kobe University)
3:50 PM - 4:05 PM

[1H14] Droplet-Entrainment Behavior at the Interface
of High-Speed Gas Jet into a Liquid Pool
*Taro Sugimoto1, Shimpei Saito’, Akiko Kaneko',
Yutaka Abe’, Akihiro Uchibori?, Takashi Takata?,
Hiroyuki Ohshima? (1. Univ. of Tsukuba, 2. JAEA)
4:05PM - 4:20 PM

[1H15] Study on secondary droplet during liquid jet
collision onto solid surface
*Yi Zhan', Yusuke Kuwata', Kiyotaka Maruyama1, Koji
Enoki', Tomio Okawa’, Mitsuhiro Aoyagi?, Takashi
Takata® (1. The University of Electro-
Communications, 2. Japan Atomic Energy Agency)
4:20 PM - 4:35PM

[1H16] Ultrasound measurement of liquid film on pipe
inner surface
*Yuki Wada', Jun Sagawa?, Akira Satou’, Yasuteru
Sibamoto', Taisuke Yonomoto' (1. JAEA, 2. MES)
4:35PM - 4:50 PM

Room |

Oral presentation | Ill. Fission Energy Engineering | 304-1 Thermal
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[1101-07] Thermal-Hydraulic Numerical Simulation
Chair:Masaaki Tanaka(JAEA)
10:00 AM - 11:55 AM Room | (B33 -B Building)

[1101] Numerical simulation of two-phase flow in 4x4
simulated fuel bundle using TPFIT
*Ayako Ono', Taku Nagatake1, Takayuki Suzuki’,
Hiroyuki Yoshida' (1. Japan Atomic Energy Agency)
10:00 AM - 10:15 AM

[1102] Numerical simulation of reverse flow to the
branch line of a mixing tee pipe
*Yoichi Utanohara’, Koji Miyoshi', Masayuki Kamaya'

(1. INSS)

10:15 AM - 10:30 AM

[1103] Modeling of Bathtub Vortex
*Kei Ito", Daisuke Ito", Yasushi Saito", Toshiki Ezure?,
Masaaki Tanaka® (1. Kyoto University, 2. Japan
Atomic Energy Agency)
10:30 AM - 10:45 AM

[1104] Numerical simulations of phase-change heat
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transfer by lattice Boltzmann method
*Shimpei Saito", Kota Kawasaki', Ken-ichi Ebihara?,
Akiko Kaneko', Yutaka Abe’, Kazuya Koyama® (1. Univ.
Tsukuba, 2. JAEA, 3. MFBR)
10:45 AM - 11:00 AM

[1105] Preliminary CFD simulation of critical heat flux
for subcooled water flow boiling in vertical
heated tubes
*KAl WANG', Nejdet Erkan', Koji Okamoto? (1.
Department of Nuclear Engineering and Management,
School of Engineering, The University of Tokyo, 7-3-1
Hongo, Bunkyo-ku, Tokyo 113-8654, Japan, 2. Nuclear
Professional School, School of Engineering, The
University of Tokyo, 2-22 Shirakata, Tokai-mura,
Ibaraki, 319-1188, Japan)
11:00 AM - 11:15 AM

[1106] Heat Transfer Coefficient of Liquid Metal under
Low Peclet Number Conditions
*Hiroyasu MOCHIZUKI" (1. Tokyo Institute of
Technology, Institute of Innovative Research, LANE)
11:15 AM - 11:30 AM

[1107] Investigation of the Fluctuating Force
Characteristics due to Internal Two-phase Flow
*Shuichiro Miwa', Takashi HIBIKI> (1. Hokkaido
University, 2. Purdue University)

11:30 AM - 11:45 AM

Oral presentation | Ill. Fission Energy Engineering | 304-1 Thermal
Hydraulics, Energy Conversion, Energy Transfer, Energy Storage
[1108-12] Fast Reactor Thermal Hydraulics 1
Chair:Koji Morita(Kyushu Univ.)

2:45 PM - 4:05 PM Room | (B33 -B Building)

[1108] Development of multi-level, multi-scenario
simulation systems for sodium cooled fast
reactor
*norihiro doda’, hideo araseki’, kunihiko nabeshima,
takashi takata’, masaaki tanaka’, hiroyuki ohshima’

(1. JAEA)
2:45PM - 3:00 PM

[1109] Development of multi-level, multi-scenario
simulation systems for sodium cooled fast
reactor
*Akihiro Uchibori®, Mitsuhiro Aoyagi', Kei Ito?, Takashi
Takata', Hiroyuki Ohshima®' (1. JAEA, 2. Kyoto Univ.)
3:.00PM - 3:15PM

[1110] Development of multi-level, multi-scenario

simulation systems for sodium cooled fast



Wed. Sep 5, 2018 Oral presentation

reactor
*Akikazu Kurihara®, Shin Kikuchi', Ryota Umeda’,
Takashi Takata', Hiroyuki Ohshima' (1. Japan Atomic
Energy Agency)
3:15PM - 3:30 PM

[1111] Development of multi-level, multi-scenario
simulation systems for sodium cooled fast
reactor
*Yoshihiro Deguchi’, Shin Kikuchi?, Akikazu Kurihara?,
Takashi Takata?, Hiroyuki Ohshima® (1. Tokushima
University, 2. JAEA)
3:30 PM - 3:45PM

[1112] Development of multi-level, multi-scenario
simulation systems for sodium cooled fast
reactor
*Shin Kikuchi', Nobuyoshi Koga?, Akikazu Kurihara',
Takashi Takata', Hiroyuki Ohshima' (1. Japan Atomic
Energy Agency, 2. Hiroshima University)
3:45 PM - 4:00 PM

Oral presentation | Ill. Fission Energy Engineering | 304-1 Thermal
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[1113-18] Fast Reactor Thermal Hydraulics 2
Chair:Mamoru Konomura(Univ. of Fukui)
4:05PM - 5:40 PM Room | (B33 -B Building)

[1113] Mechanism of heat transfer from molten fuel
pool to structural wall in EAGEL 1D1 test
*Koji Morita', Ryusei Ogawa’, Xiaoxing Liu", Wei Liu’,
Kenji Kamiyama? (1. Kyushu University, 2. JAEA)
4:05PM- 4:20PM

[1114] PLANDTL-2 Experiment for Evaluation of Decay
Heat Removal in Sodium-cooled Fast Reactors
*Toshiki Ezure', Jun Kobayashi’, Takamitsu Onojima’,
Akikazu Kurihara', Masaaki Tanaka® (1. JAEA)
4:20 PM - 4:35 PM

[1115] Development of Simulation Code of Bubble and
Dissolved Gas Behavior in Sodium-cooled Fast
Reactor Primary Coolant System
*Kentarou Matsushita’, Kei [to?, Toshiki Ezure',
Masaaki Tanaka' (1. Japan Atomic Energy Agency, 2.
Kyoto Univ.)
4:35PM - 4:50PM

[1116] Study on coolant behavior in damaged core of
sodium-cooled fast reactor
*Tatsuya Kurisaki', Daisuke 1to?, Kei Ito?, Yasushi
Saito?, Yuya imaizumi®, Ken-ichi Matsuba®, Kenji

Kamiyama® (1. Kyoto Univ., 2. KURNS, 3. JAEA)
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4:50 PM - 5:05PM

[1117] Self-leveling Behavior of Mixed Solid Particles in
Cylindrical Bed Using Gas-injection Method
*Le Hoang Sang Phan’, Phi Manh Ngo', Ryo Miura”,
Yusuke Tasaki', Tatsuya Matsumoto’, Wei Liu’, Koji
Morita' (1. Kyushu Univ.)
5:05PM - 5:20 PM

[1118] Studies on Advanced Measurement and Control
of Liquid Sodium Flow Field
*Yuta Akimoto', Yuma Michishita®, Takeshi Fukuda'
(1. Osaka Univ.)
5:20PM - 5:35PM

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

[1J01-06] Dose Assessment 1
Chair:Yoshitaka Yoshida(JANSI)
2:45 PM - 4:20 PM Room J (A41 -A Building)

[1J01] Evaluation of Radiation Dose by Recycling of Pd
and Zr Recovered from High-level Radioactive
Waste
*Sentaro Takahashi', Tomoyuki Takahashi', Satoshi
Fukutani', Maiko Ikegami1, Takumi Kubota', Sota
Tanaka?, Kayoko lwata?, Rui Akayama®, Yuko Kinashi’
(1. KURNS, 2. Kyoto Univ.)
2:45PM - 3:00 PM

[1J02] Evaluation of Radiation Dose by Recycling of Pd
and Zr Recovered from High-level Radioactive
Waste
*Takumi Kubota', Kayoko lwata?, Maiko lkegami’,
Satoshi Fukutani', Yuko Kinashi®, Tomoyuki
Takahashi', Sentaro Takahashi' (1. KURNS, 2. kyoto
Univ.)
3:00 PM - 3:15PM

[1J03] Evaluation of Radiation Dose by Recycling of Pd
and Zr Recovered from High-level Radioactive
Waste
*Satoshi Fukutani’, Takumi Kubota®, Maiko Ikegami1,
Kayoko lwata?, Sota Tanaka?, Rui Akayama?, Tomoyuki
Takahashi’ (1. KURNS, 2. Kyoto Univ.)
3:15PM - 3:30PM

[1J04] Evaluation of Radiation Dose by Recycling of Pd
and Zr Recovered from High-level Radioactive
Waste

*Tomoyuki Takahashi', Sota Tanaka?, Kayoko lwata?,
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Rui Akayamaz, Takumi Kubota', Satoshi Fukutani®,
Maiko Ikegamiﬂ, Yuko Kinashi', Sentaro Takahashi' (1.
KURNS, 2. Kyoto Univ.)
3:30 PM - 3:45PM
[1J05] Study of the level 3PRA method using
WinMACCS
*Masaharu Tsuzaki', Ryogo Kurokawa', Koichi Sada’
(1. CRIEPI)
3:45 PM - 4:00 PM
[1J06] Study of the level 3 PRA method using
WinMACCS
*Ryogo Kurokawa', Masaharu Tsuzaki', Koichi Sada’
(1. Central Research Institute of Electric Power
Industry)
4:00 PM - 4:15PM

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

[1J07-12] Dose Assessment 2
Chair: Tomoyuki Takahashi(Kyoto Univ.)
4:20 PM - 6:00 PM Room J (A41 -A Building)

[1J07] Unsertainty and sensitivity analsysis of doses to
the public after the Fukushima Daiichi Nuclear
Plant accident
*Shogo Takahara', Masatoshi WATANABE"? (1. Japan
Atomic Energy Agency, 2. V.I.C.)
4:20 PM - 4:35 PM

[1J08] Ratios between spatial and individual radiation
doses in litate Village
*Makoto Imai’2, Souji Obara®, Tadashi Ogawa?, Yoichi
Tao?, Muneo Kanno?, Masaji Takahashi?, Kazuhiko
lijima®, Tadashi Ishikawa®, Shin-ichi Sasaki® (1. Kyoto
Univ., 2. Resurrection of Fukushima, 3. KEK)
4:35 PM - 4:50 PM

[1J09] Development of the computer code for dose
estimation from external exposure to
radioactive plume having an arbitrary shape
*DAIKI SATOH", HIROMASA NAKAYAMA", TAKUYA
FURUTA' (1. JAEA)
4:50 PM - 5:05PM

[1J10] Study on Radiation Dose Evaluation based on the
OIL
*Yoshitaka Yoshida', Shunsuke Takahashi? (1.
Institute of Nuclear Safety System, 2. Kansai Electric
Power Co.)
5:05PM - 5:20 PM

[1J11] Indoor radiocaesium contamination in residential
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houses near the FDNPP and evaluation of
internal exposure to residents
*Hiroko Yoshida', Naohide Shinohara?, Kentaro
Manabe® (1. Tohoku Univ., 2. AIST, 3. JAEA)
5:20PM - 5:35PM

[1J12] Development of a function calculating
deposition probabilities of inhaled aerosols
compatible with the revised Human Respiratory
Tract Model
*Kentaro Manabe', Fumiaki Takahashi' (1. JAEA)
5:35 PM - 5:50 PM

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

[1K01-07] Environmental Radioactivity and

Monitoring 1
Chair:Daiki Satoh(JAEA)
10:00 AM - 11:55 AM Room K (B41 -B Building)

[1KO1] Investigation on distribution of radioactive
substances in Fukushima
*Kimiaki Saito’ (1. Japan Atomic Energy Agency)
10:00 AM - 10:15 AM

[1KO2] Investigation on distribution of radioactive
substances in Fukushima
*Masaki Andoh’, Norihiro Matsuda’, Kimiaki Saito’ (1.
JAEA)
10:15 AM - 10:30 AM

[1KO3] Investigation on distribution of radioactive
substances in Fukushima
*Jun Goto', Takeshi Takahashi', Shu Sengoku”,
Hidenori Yoshida®, Tatsuya Kondo' (1. Niigata
University, 2. Niigata University of Health and
Welfare)
10:30 AM - 10:45 AM

[1KO4] Investigation on distribution of radioactive
substances in Fukushima
*Minoru Tanigaki’ (1. Kyoto University)
10:45 AM - 11:00 AM

[1KO5] Investigation on distribution of radioactive
substances in Fukushima
*Kazuya Yoshimura', Jyun Saegusa’ (1. JAEA)
11:00 AM - 11:15 AM

[1K06] Investigation on distribution of radioactive
substances in Fukushima

*Takuya Yamashita1, Kimiaki Saito1, Akihiro Kitamura'
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(1. Japan Atomic Enargy Agancy)

11:15 AM - 11:30 AM

[1KO7] Investigation on distribution of radioactive
substances in Fukushima
*Tetsuro Sato', Masaki Andoh?, Kimiaki Saito? (1.
Hitachi Solutions East Japan, Ltd., 2. Japan Atomic
Energy Agency)
11:30 AM - 11:45 AM

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

[1K08-14] Environmental Radioactivity and
Monitoring 2

Chair:Taiga Okumura(Univ. of Tokyo)
2:45 PM - 4:40 PM Room K (B41 -B Building)

[1K08] Investigation on distribution of radioactive
substances in Fukushima
*Norihiro MATSUDA', Satoshi MIKAMI', Kimiaki SAITO"
(1. Japan Atomic Energy Agency)
2:45PM - 3:00 PM

[1K09] Investigation on distribution of radioactive
substances in Fukushima
*Hiroaki Kato', Yuichi Onda’, Zul Hilmi Saidin® (1.
Center for Research in Isotopes and Environmental
Dynamics, University of Tsukuba)
3:00 PM - 3:15PM

[1K10] Investigation on distribution of radioactive
substances in Fukushima
*Junko Takahashi', Daichi Hihara', Kenji Tamura',
Yuichi Onda’ (1. Univ. of Tsukuba)
3:15PM - 3:30 PM

[1K11] Investigation on distribution of radioactive
substances in Fukushima
*Momo Kurihara®, Toshiro Yamaguchi', Hiroaki Kato',
Yuichi Onda’ (1. CRIiED, University of Tsukuba)
3:30PM - 3:45PM

[1K12] Investigation on distribution of radioactive
substances in Fukushima
*YUICHI ONDA", Sho Iwagami’, Hiroaki Kato', Maki
Tsujimura® (1. CRiED University of Tsukuba)
3:45PM - 4:00 PM

[1K13] Investigation on distribution of radioactive
substances in Fukushima
*Yoshifumi Wakiyamaﬂ, Yuichi Onda® (1. Institute of
Environmental Radioacitivity, Fukushima Universiy, 2.
Center for Research in Isotopes and Environmental

Dynamics, University of Tsukuba)
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4:00 PM - 4:15PM
[1K14] Investigation on distribution of radioactive
substances in Fukushima
*Hiroshi Takemiya', Kimiaki Saito', Hiroko Yoshida?
(1. JAEA, 2. Tohoku Univ.)
4:15 PM - 4:30 PM

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

[1K15-19] Environmental Radioactivity and

Monitoring 3
Chair:Jun Goto(Niigata Univ.)
4:40 PM - 6:00 PM Room K (B41 -B Building)

[1K15] Analysis for the time variation of the air dose
rate in Fukushima prefecture
*Kazuya Matsumoto', Nobuyuki Sato?, Yutaka Kimura',
Hiroshi Takemiya?, Akiyuki Seki?, Hiromi Inoue’,
Hiroyuki Sugai1 (1. Fukushima Prefectural Centre for
Environmental Creation , 2. Japan Atomic Energy
Agency)
4:40 PM - 4:55PM

[1K16] Numerical Studies for Seasonal Fluctuation of
Cesium Transport at Dam Reservoir in the
Hama-dori District of Fukushima Prefecture
*Susumu Yamada', Masahiko Machida’, Hiroshi
Kurilkami', Akihiro Kitamura' (1. JAEA)
4:55PM - 5:10PM

[1K17] Dissolution of radiocesium-bearing
microparticles released by the Fukushima
nuclear accident
*Taiga Okumura’, Noriko Yamaguchiz, Terumi Dohi®,
Kazuki lijima®, Toshihiro Kogure' (1. UTokyo, 2.
NARO, 3. JAEA)
5:10PM - 5:25 PM

[1K18] Theoretical study of selective cesium
complexation mechanism by fungi organic
matter in forest
*Hiroya Suno', Masahiko Machida®, Terumi Dohi’ (1.
Japan Atomic Energy Agency)
5:25PM - 5:40 PM

[1K19] A method of estimating vertical distribution of
radioactivity concentration in soil from Nal(TI)
detector pulse height distribution
*Hisashi Ichikawa', Hiromi Yamazawa', Jun Moriizumi’,
Shigekazu Hirao? (1. Nagoya Univ., 2. Fukushima
Univ.)
5:40 PM - 5:55 PM
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Oral presentation | Ill. Fission Energy Engineering | 303-1 Reactor
Instrumentation, Instrumentation System, Reactor Control

[1L01-04] Measuring, Monitoring, and Wireless

System
Chair:Yasutake Fujishima
10:15 AM - 11:20 AM Room L (D12 -D Building)

[1L01] Hydrogen concentration detector system for
Severe Accident installed inside Primary
Containment Vessel (PCV)

*Kisato Habu', Toshiaki Ito’, Kiyotaka Wakita’,
Motoshige Yagyu', Masashi Yamage® (1. Toshiba
Energy Systems &Solutions Corporation, 2. Toshiba
Corporation)

10:15 AM - 10:30 AM

[1L02] Core Cooling Monitoring System based on
Radiation Detection
*Tsukasa Sugita’', Kenichi Yoshioka', Makoto
Takemura', Hidehiko Kuroda', Akira Moroi', Naotaka
Oda’, Toshiaki Ito’ (1. TOSHIBA ENERGY SYSTEMS
&SOLUTIONS CORPORATION)

10:30 AM - 10:45 AM

[1LO3] Core Cooling Monitoring System based on
Radiation Detection
*Makoto Takemura', Tsukasa Sugita®, Hidehiko
Kuroda', Akira Moroi', Naotaka Oda’, Toshiaki Ito’

(1. Toshiba Energy Systemus &Solutions
Corporation)
10:45 AM - 11:00 AM

[1L04] Wireless System with Controlling
Electromagnetic Wave Distribution in Nuclear
Power Plant
*hidehiko kuroda’, takahiro shirota’, yoshiro ikeda®,
jumpei ogawaz, hiroyuki nishikawa 2, takeshi
hasegawa1, naotaka oda', naoki asano’ (1. TOSHIBA
ENERGY SYSTEMS &SOLUTIONS CORPORATION, 2.
Toshiba Corporation )

11:00 AM - 11:15 AM

Oral presentation | Ill. Fission Energy Engineering | 303-3 Human-
Machine Systems, Advanced Information Processing
[1L05-06] Lesson and Training

Chair:Hidehiko Kuorda(TOSHIBA ESS)

11:20 AM - 11:55 AM Room L (D12 -D Building)

[1L0O5] Derivation of Lessons from TV Conference of
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Fukushima Daiichi Nuclear Power Plant
Accident(1)
*Kyoko Oba’, Atsufumi Yoshizawa?, Masaharu
Kitamura® (1. Japan Atomic Energy Agency, 2.
Nagaoka University of Technology, 3. Research
Institute for Technology Management Strategy)
11:20 AM - 11:35 AM

[1L06] A consideration of training methods to acquire
the basic abilities of plant operations
*Akio Gofuku', Seizo Yamaoka®' (1. Okayama
University)

11:35 AM - 11:50 AM

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 203-1 Accelerator and Beam Acceleration Technology

[1L07-09] Beam Diagnostics and Accelerator

Technology
Chair:Takafumi Kondoh(Osaka Univ.)
2:45 PM - 3:35 PM Room L (D12 -D Building)

[1LO7] Energy measurement of coherent transition
radiation
*Koichi Kan', Jinfeng Yang', Masao Gohdo', Takafumi
Kondoh', Yoichi Yoshida' (1. ISIR, Osaka Univ.)
2:45PM - 3:00 PM

[1L08] Progress on Ultrasensitive Detection Techniques
for Hard-to-measure Nuclide *'Ca with the 6 MV
Tandem Accelerator Mass Spectrometry System
*Kimikazu Sasa’, Seiji Hosoya?, Tsutomu Takahashi’,
Kenta Takano', Yuta Ochiai’, Yasuji Oura’, Keisuke
Sueki' (1. Univ. Tsukuba, 2. QST, 3. Tokyo
Metropolitan Univ.)
3:00PM - 3:15PM

[1L0O9] Progress report of a negative ion generation
technique in a compact ion microbeam system
*Takeru Ohkubo', Yasuyuki Ishii' (1. QST)
3:15PM - 3:30 PM

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 203-3 Application of Beams, Target

[1L10-14] Radiation Chemistry, Biology and

Gamma-ray Application
Chair:Koichi Kan(Osaka Univ.)
3:35PM - 5:00 PM Room L (D12 -D Building)

[1L10] Delbruck scattering by laser Compton scatternig
gamma-rays
*Takehito Hayakawa1, James Kevin Kogaq, Toshiyuki

Shizuma', Zen Heishun?, Toshiteru Kii%, Hideaki
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Ohgakiz, Masaki Fujimoto®, Masahiro Kato® (1. QST,
2. Kyoto Univ., 3. IMS)
3:35PM - 3:50 PM

[1L11] Upgrade Plan of CT Isotope Imaging by LCS-NRF

in UVSOR

*Hideaki Ohgaki Ohgaki’, Heishun Zen", Hani Negm®”,
Toshiteru Kii', Takehito Hayakawaz, Toshiyuki
Shizuma?, Masahiro Kato®, Masaki FujimotoB, Hiroyuki
Toyokawa®, Yoshitaka Taira®* (1. Institute of
Advanced Energy, 2. National Institutes for Quantum
and Radiological Science and Technology, 3. Institute
for Molecular Science, 4. National Institute of
Advanced Industrial Science and Technology, 5. Assuit
University)

3:50 PM - 4:05 PM

[1L12] Influence of secondary electrons on dissociation

of biomolecules in liquids by fast heavy-ion
collisions

*Hidetsugu Tsuchida', Kensei Kitagima', Shinji
Nomura', Akihiro Kajiwara1, Takuya Majimaq, Manabu
Saito! (1. Kyoto Univ.)

4:05PM - 4:20 PM

[1L13] Study on primary process of radiation-induced

[1L14]

chemical reaction of metal resist ligands

*Teppei Yamada', Satoshi Ishihara’, Hiroki Yamamoto?,
Yusa Muroya1, Yoshitaka Komuro®, Daisuke Kawana®,
Akiyoshi Yamazaki®, Takahiro Kozawa' (1. ISIR. Osaka
Univ, 2. QST, 3. Tokyo Ohka Kogyo)

4:20PM - 4:35 PM

Study of early stage of radiation chmistry in
alkane by pulseradiolysis and probe molecule.
*Takafumi Kondoh Kondoh', Masao Gohdo", Kimihiro
Norizawa’, Koichi Kan', Jinfeng Yang', Seiichi
Tagawa', Yoichi Yoshida' (1. ISIR, Osaka University)
4:35PM - 4:50 PM

Oral presentation | Il. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety

[1MO1

-04] Uncertainty Evaluation 1

Chair: Tomohiro Endo(Nagoya Univ.)
10:00 AM - 11:10 AM Room M (E11 -E Building)

[1M01] Study on uncertainty propagation due to

nuclear analysis codes on statistical safety
evaluation method

*Teppei Yamana', Hirohisa Kaneko', Yuji Honma",

©Atomic Energy Society of Japan

2018 Fall Meeting

Kenichi Harada?, Kohei Mochizuki®, rui kagiyama®,
Takeshi Yamada® (1. GNF-J, 2. Chubu Electric Power
Co., Inc, 3. Hitachi GE)
10:00 AM - 10:15 AM

[1M02] Study on uncertainty propagation due to
nuclear analysis codes on statistical safety
evaluation method
*Kohei Mochizuki’, Rui Kagiyama1, Takeshi Yamada',
Teppei Yamana?, Yuji Honma?, Hirohisa Kaneko?,
Kenichi Harada® (1. Hitachi-GE, 2. GNF-J, 3. CHUBU
Electric Power)
10:15 AM - 10:30 AM

[1M03] Proposal of efficient MCCV method using
sensitivity evaluation result
*Shunsuke NIHIRA, Go Chiba® (1. Hokkaido Univ )
10:30 AM - 10:45 AM

[1MO04] Investigation of uncertainty evaluation
methodology for spent fuel pit due to nuclear
data and manufacturing tolerances based on
statistical approach
*Tetsuya Sugimura’, Kazuki Kirimura®, Hiroki Koike”,
Daisuke Sato', Toshikazu Takeda® (1. MHI, 2. Fukui
Univ.)
10:45 AM - 11:00 AM

Oral presentation | Ill. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety
[1M05-07] Uncertainty Evaluation 2
Chair:Cheol Ho Pyeon(Kyoto Univ.)

11:10 AM - 12:00 PM Room M (E11 -E Building)

[1MO5] Nuclear data-induced uncertainty
quantification of prompt neutron decay
constant using the first-order perturbation
theory
*Tomohiro Endo’, Akio Yamamoto®' (1. Nagoya
University)

11:10 AM - 11:25 AM

[1MO06] An Influence of Choice of Delayed Neutron
Models on Inverse Kinetics Analysis
*Kazuki Takahashi', Kunihiro Nakajima®, Atsushi
Sakon?, Sin-ya Hohara?, Kengo Hashimoto? (1.
Graduate School of Science and engineering, Kindai
University, 2. Atomic Energy Research Institute,
Kindai University)

11:25 AM - 11:40 AM
[1M07] Development of a prediction model for modeling

approximation error using the principal
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component analysis and the Kriging

*Tomomi Hanai', Akio Yamamoto', Tomohiro Endo’,

Kento Yamamoto?, Yasunori Ohoka?, Hiroaki Nagano?
(1. Nagoya Univ., 2. Nuclear Fuel Industries, Ltd.)

11:40 AM - 11:55 AM

Oral presentation | Ill. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety
[1M08-13] Criticality Safety 1

Chair:Yasunobu Nagaya(JAEA)

2:45 PM - 4:25 PM Room M (E11 -E Building)

[1M08] Theoretical Development of Method to
Estimate Reactivity and Fissile Isotope Ratio at
the Same Time Based on Power Profile in Quasi
Steady State
*Yuichi Yamane' (1. Japan Atomic Energy Agency)
2:45PM - 3:00 PM

[1MO09] Exponent dependency of neutron multiplication
factor distribution in system randomized with
1/¢P frequency spectrum
*Shouhei Araki', Yuichi Yamane', Taro Ueki', Kotaro
Tonoike" (1. Japan Atomic Energy Agency)
3:00PM - 3:15PM

[1M10] Criticality control technique development for
Fukushima Daiichi fuel debris
*Takuya UMANO'"2, Mitsuaki YAMAOKA'", Rei
KIMURA'?, Yamato HAYASHI™ (1. International
Research Institute for Nuclear Decommissioning, 2.
Toshiba Energy Systems &Solutions Corporation)
3:15PM - 3:30 PM

[1M11] Criticality control technique development for
Fukushima Daiichi fuel debris
*Yamato Hayashi''%, Rei Kimura'?, Masahiko Kuroki'

(1. IRID, 2. Toshiba ESS)
3:30PM - 3:45PM

[1M12] Criticality control technique development for
Fukushima Daiichi fuel debris
*Shinya Kano'?, Satoshi Wada'~, Tsuyoshi Misawa’®,
Kitamura Yasunori® (1.IRID, 2. Toshiba Energy
Systems &Solutions Corp., 3. Kyoto Univ.)
3:45PM - 4:00 PM

[1M13] Criticality control technique development for
Fukushima Daiichi fuel debris
*Satoshi Wada'", Shinya Kano'?, Tsuyoshi Misawa’®,
Yasunori Kitamura® (1. IRID, 2. Toshiba Energy
Systems &Solutions, 3. Kyoto University)

4:00 PM - 4:15 PM
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Oral presentation | Ill. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety

[1M14-19] Criticality Safety 2
Chair:Go Chiba(Hokkaido Univ.)
4:25 PM - 6:00 PM Room M (E11 -E Building)

[1M14] Criticality control technique development for
Fukushima Daiichi fuel debris
*Takeshi Mitsuyasu', Yuichi Morimoto’, Koichi
Okada', Masanori Akaike', Tsuyoshi Misawa?,
Tasunori Kitamura® (1. IRID(Hitachi-GE), 2. Kyoro
Univ.)
4:25 PM - 4:40 PM

[1M15] Criticality control technique development for
Fukushima Daiichi fuel debris
*YASUHIRO HARADA', Makoto Nakano', Kazuya
Yamaji1, Tsuyoshi Misawa?, Yasunori Kitamura® (1.
IRID(MHI), 2. Kyoto Univercity)
4:40 PM - 4:55 PM

[1M16] Criticality control technique development for
Fukushima Daiichi fuel debris
*Yuta Shindo'*, Kazuya Ishii'*, Tsuyoshi Misawa®,
Yasunori Kitamura® (1. International Research
Institute for Nuclear Decommissioning, 2. Toshiba
Energy Systems &Solutions Corporation, 3. Hitachi-
GE Nuclear Energy, Ltd, 4. Kyoto University)
4:55PM - 5:10 PM

[1M17] Criticality control technique development for
Fukushima Daiichi fuel debris
*Ryo Ishibashi'?>, Kazuya Ishii’>, Toshiyuki Fujita2’3,
Yuta Shindo??, Yuuichi Morimoto™* (1. Hitachi-GE
Nuclear Energy, Ltd., 2. Toshiba Energy Systems
&Solutions, Co, 3. International Research Institute
for Nuclear Decommissioning)
5:10 PM - 5:25 PM

[1M18] Criticality control technique development for
Fukushima Daiichi fuel debris
*Shohei Kawano', Yuta Shindo”, Tetsuji Kaneko' (1.
Toshiba Energy Systems &Solutions Corporation)
5:25PM - 5:40 PM

[1M19] Development of the insoluble neutron absorbers
using self-assembled surfactant aggregates(2)
*Noriaki Ushio", Kouji Koyanagi', Hiroyuki Terazaki’
(1. Kao Corporation)
5:40 PM - 5:55 PM
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Oral presentation | VI. Fusion Energy Engineering | 601-1 Plasma
Technology, including Inertial Confinement Fusion / 601-4 Reactor
Component Technology, First Wall, Divertor, Magnet

[1NO1-07] Engineering and Design for Nuclear
Fusion (Heat and Mass-transfer

Characteristic, Engineering Design)
Chair:Teppei Otsuka(Kindai Univ.)
10:00 AM - 11:55 AM Room N (D23 -D Building)

[1NO1] Spatial Distribution of lon Generation in a
Linear-type Inertial Electrostatic Confinement
Fusion Device
*Tomonobu Itagaki’, Jun Hasegawa1, Shinnosuke
Tabata', Eiki Hotta', Kei Takakura' (1. Tokyo
Institute of Technology)
10:00 AM - 10:15 AM

[1NO2] Design against Cavitation in a Downstream
Conduit of the Liquid Lithium Target for IFMIF
*ChangHo Park’, Hiroo Kondo', Makoto Oyaizu’,
Yasushi Hirakawa?, Tomohiro Furukawa® (1. National
Institutes for Quantum and Radiological Science and
Technology, 2. Japan Atomic Energy Agency)
10:15 AM - 10:30 AM

[1NO3] Emissivity measurement on lithium-lead droplet
while falling in vacuum
*Fumito Okino", Keisuke Mukai', Juro Yagi', Satoshi
Konishi" (1. ILA.E. Kyoto-U.)
10:30 AM - 10:45 AM

[1NO4] Plasma-driven hydrogen isotope permeation in
tungste deposition layer
*Daisuke Mori', Kazunari Katayama1, Satoshi Fukada'

(1. Kyushu Univ.)

10:45 AM - 11:00 AM

[1NO5] Development of tungsten laminated composite
for suppresion of low-temperature brittleness
*Takefumi Hazama', Shuhei Nogami’, Hiroyuki Noto?,
Takuya Nagasakaz, Takeshi Miyazawa1, Akira
Hasegawa' (1. Tohoku University, 2. National
Institute for Fusion Science)
11:00 AM - 11:15 AM

[1NO6] Evaluation on structural integrity of cylindrical
blanket structure under load conditions of ITER
*Wenhai Guan”, Hyoseong Gwon", Hisashi Tanigawaq,
Takanori Hirose', Yoshinori Kawamura® (1. QST)
11:15 AM - 11:30 AM

[1NO7] A fast discharge scheme of toroidal field coils
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for a fusion demo reactor

*yasuyuki Itoh", Hiroyasu Utoh?3, Yoshiteru
Sakamoto??, Ryoji Hiwatari®® (1. Fukui University of
Technology, 2. National Institutes for Quantum and
Radiological Science and Technology, 3. Joint Special
Design Team for Fusion DEMO)

11:30 AM - 11:45 AM

Oral presentation | VI. Fusion Energy Engineering | 601-3 Tritium
Science and Technology (Fuel Recovery and Refining, Measurement,
lisotope Effect, Safe Handling)

[1NO8-10] Tritium Engineering (Detritiation and

Recovery Process)
Chair:Yoshimi Kasugai(JAEA)
2:45 PM - 3:35 PM Room N (D23 -D Building)

[1NO8] Evaluation of production of tritiated methane
in catalytic reactor of detritiation system
*Yuki Edao’, Hiroo Asahara’, Katsumi Sato', Yasunori
lwai' (1.QST)
2:45PM - 3:00 PM

[1NO9] Study on detritiation efficiency of atmospheric
detritiation system in an event of fire at fusion
facility
*Yasunori IWAI', Yuki EDAQ" (1. National Institutes
for Quantum and Radiological Science and
Technology)
3:00 PM - 3:15PM

[1N10] Recovery of tritium in liquid blanket from
counter-current liquid-gas flow
*Satoshi Fukada', Kinjyo Mao’, Nishikawa Terunori’,
Katayama Kadzunari', Makoto Oya' (1. Kyushu
University)
3:15PM - 3:30 PM

Oral presentation | VI. Fusion Energy Engineering | 601-3 Tritium
Science and Technology (Fuel Recovery and Refining, Measurement,
lisotope Effect, Safe Handling)

[1N11-15] Tritium Engineering (Tritium Release

Behavior)
Chair:Takumi Chikada(Shizuoka Univ.)
3:35 PM - 4:55 PM Room N (D23 -D Building)

[1N11] Tritium sorption and desorption behavior on the
surface of the Li,TiO; with excess Li
*Haruaki Sakagawa1, Kazunari Katayama1, Satoshi
Fukada', Tsuyoshi Hoshino? (1. KYUSHU Univ., 2.
QST)
3:35PM - 3:50PM

[1N12] Tritium desorption behavior from soil immersed
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in tritiated water
*Kazunari Katayamaq, Daiki Ishii', Toshiharu Takeishi’,
Satoshi Fukada' (1. Kyushu Univ.)
3:50 PM - 4:05 PM

[1N13] Behavior of tritium release from a stainless
vessel of the mercury target as a spallation
neutron source
*Yoshimi Kasugai1, Koichi Sato’, Kazutomo Takahashi?,
Yukihiro Miyamoto', Tetsuya Kai', Masahide Harada',
Kasuhiro Haga', Hiroshi Takada' (1. J-PARC Center,
JAEA, 2. J-PARC Center, KEK)
4:05PM - 4:20 PM

[1N14] Hydrogen dissolution and desorption behavior
for Y-doped BaCeO,
*Tadahiro lwasa’, Kenichi Hashizume' (1. Kyushu
Univ.)
4:20PM - 4:35PM

[1N15] Tritiumu release from graphite containing
tritium at ambient temperature
*Masanori Hara', Masao Matsuyama1, Kenji Okuno?
(1. University of Toyama, 2. Shizuoka University)
4:35 PM - 4:50 PM

Oral presentation | VI. Fusion Energy Engineering | 601-3 Tritium
Science and Technology (Fuel Recovery and Refining, Measurement,
lisotope Effect, Safe Handling)

[1N16-19] Tritium Engineering (Tritium
Permeaton and Absorption Behavior)

Chair:Kazunari Katayama(Kyushu Univ.)
4:55 PM - 6:00 PM Room N (D23 -D Building)

[1N16] Effect of surface nitriding and peening
treatments on deuterium permeation behaviors
through ferritic steels
*Teppei Otsuka', Tomoya Sonobe, Shougo Mori’,
Takayuki Umekage1, Miho Tsuyama1, Yuichiro
Takemura' (1. Kindai University)

4:55 PM - 5:10 PM

[1N17] Influence of surface oxidation on deuterium
permeation through reduced activation ferritic
steel F82H
*Takumi Chikada', Keisuke Kimura', Jumpei
Mochizuki', Seira Horikoshi', Moeki Matsunaga’,
Hikari Fujitaz, Kouhei Okitsu?, Teruya Tanaka®,
Yoshimitsu Hishinuma®, Yoshiteru Sakamoto® (1.
Shizuoka Univ., 2. Univ. of Tokyo, 3. NIFS, 4. QST)
5:10 PM - 5:25 PM

[1N18] Radial distribution of hydrogen atoms from RF
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discharge tube
*Shintaro Nakano', Daisuke Yuki', Ikuji Takagi' (1.
Kyoto Univ.)
5:25PM - 5:40PM

[1N19] Study on the structure of Li rod using Zr
particles for T-production in HTGR
*Ryo Okamoto', Hideaki Matsuura', Yuki Koga',
Takuro Suganuma1, Kazunari Katayamaz, Teppei
Otsuka®, Minoru Goto®, Shigeaki Nakagawa®, Estuo
Ishitsuka®, Kenji Tobita® (1. Kyushu Univ.
Engineering, 2. Kyushu Univ. Interdisciplinary
Graduate School of Engineering Science, 3. Kindai
Univ. Faculty of Science and Engineering, 4. JAEA, 5.
QST)
5:40 PM - 5:55 PM

Oral presentation | I. General Issues | General Issues

[1009,01-05] Communication
Chair:Yasuhisa Oya(Shizuoka Univ.)
10:15 AM - 11:55 AM Room O (D25 -D Building)

[1009] Strategic Emergency Decision-making and Role
of Real-time Disaster Damage Prediction
System
*Kohta Juraku’, Shin-etsu Sugawara® (1. Tokyo Denki
Univ., 2. CRIEPI)
10:15 AM - 10:30 AM

[1001] Social value-orientation for science and
technology, and nuclear risk communication
*Reiko Kuwagaki1 (1. Central Research Institute of
Electric Power Industry Socio-economic Research
Center)
10:30 AM - 10:45 AM

[1002] Visit of the underground research center by
Nuclear critics and ther opinion changes.
*Shinji Mitani' (1. Nuclear Communications)
10:45 AM - 11:00 AM

[1003] Dialogue with college students on geological
disposal of high-level radioactive waste
*Naoki Yamano' (1. Radiation Dose Analysis and
Evaluation Network)
11:00 AM - 11:15 AM

[1004] Interest of high-level radioactive waste
disposal in dialogue of university student

*Sachiyo Kamimura®, Yoshimi Kawamoto®' (1.
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University of fukui)
11:15 AM - 11:30 AM

[1005] Comprehensive evaluation system for 137¢cs
migration and radiation levels in Fukushima
Prefecture
*Fumiya Nagao', Akihiro Kitamura®, Hiroshi Saito’,
Hiroshi Tamiya', Takeshi Matsubara® (1. Japan
Atomic Energy Agency)
11:30 AM - 11:45 AM

Oral presentation | I. General Issues | General Issues

[1006-09] Nuclear Policy
Chair:Tetsuo Sawada(Tokyo Tech)
2:45 PM - 3:50 PM Room O (D25 -D Building)

[1006] Nuclear-Biomass Hybrid System 2 for
Electricity Demand Fluctuation
*Hoseok Nam"', Keisuke Mukai’, Satoshi Konishi® (1.
Kyoto University)
2:45PM - 3:00 PM

[1007] Market Possibility of Nuclear-Biomass Hybrid
System 2
*satoshi konishi', nam hoseok’, shutaro takeda?,
keisuke mukai' (1. IAE,Kyoto University, 2. Graduate
School of Advanced Integrated Studies in Human
Survivability, Kyoto University)
3:00 PM - 3:15PM

[1008] Clarifying the logical structure of court
discussion on nuclear safety from analyzing
judicial decisions about nuclear power plants
*Go Kikuchi', Tuyoshi Takada® (1. Unuversity of
Tokyo)
3:15PM - 3:30 PM

Oral presentation | I. General Issues | General Issues

[1010-13] Human Resource Development
Chair:Satoshi Konishi(Kyoto Univ.)
3:50 PM - 4:55 PM Room O (D25 -D Building)

[1010] Improvement of the severe accident practice
tool
*IKUO KAWASAKI", AKIRA NAKAMURA', SHUNSUKE
TAKAHASHI? (1. Institute of Nuclear Safety System,
Incorporated , 2. The Kansai Electric Power co.,inc.)
3:50 PM - 4:05 PM

[1011] Effect of energy environmental education for
university students
*Shinichi Oiso’ (1. INSS)
4:05PM - 4:20 PM

©Atomic Energy Society of Japan

2018 Fall Meeting

[1012] Present status and future prospective for
human resource development of radiation
safety specialist
*Yasuhisa Oya’, Kenji Okuno", Yuji Hatano?, Kazunari
KatayamaB, Akihiro Nohtomi®, Kenichi Hashizume®,
Masanori Hara® (1. Shizuoka Univ., 2. Univ. of
Toyama, 3. Kyushu Univ.)

4:20 PM - 4:35PM

[1013] Analysis of the structure of Genshiryoku-mura
toward a paradigm shift of consensus building
(7)

*Tetsuo Sawada’, Mask Bando? (1. Tokyo Institute of
Technology, 2. NPO JEIN)
4:35 PM - 4:50 PM

Oral presentation | I. General Issues | General Issues
[1014-16] Nuclear Non-proliferation and Nuclear

Security
Chair:Yoshiki Kimura(JAEA)
4:55 PM - 5:45 PM Room O (D25 -D Building)

[1014] Current Activities of Human Capacity Building
Support by ISCN/JAEA
*Mitsutoshi Suzuki', Naoko Noro', Yosuke Naoi' (1.
Japan Atomic Energy Agency, Integrated Support
Center for Nuclear Nonproliferation and Nuclear
Security )
4:55PM - 5:10 PM

[1015] A study on how to simultaneously promote and
strengthen nuclear nonproliferation and nuclear
security
*Takashi Kimura®, Ryo Shimizu®, Makiko Tazaki',
Hiroshi Tamai', Kazunori Suda’ (1. Japan Atomic
Energy Agency)
5:10 PM - 5:25 PM

[1016] A study on how to simultaneously promote and
strengthen nuclear nonproliferation and nuclear
security
*ryo shimizu’, takashi kimura', makiko tazaki’, hiroshi
tamai', kazunori suda' (1. Japan Atomic Energy
Agency)
5:25 PM - 5:40 PM

Oral presentation | IV. Nuclear Plant Technologies | 403-1 Risk
Assessment Technology, Application of Risk Information

[1P01-07] PRA Methodology
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Chair:Katsumi Ebisawa(CRIEPI)
10:00 AM - 11:55 AM Room P (E21 -E Building)

[1PO1] Internal Flooding PSA of ABWR
*Kyohei Echizen', Yuki Ishiwatari?, Daichi Shiota?,
Takashi Sumikawa?® (1. Hitachi Industry & ontrol
Solutions, Ltd., 2. Hitachi-GE Nuclear Energy, Ltd.)
10:00 AM -10:15 AM
[1P02] Establishment of Internal Fire PRA Guide for
Japanese NPPs
*Tsuyoshi Uchida’, Koji Shirai', Hiroyuki Takeuchi?,
Shingo Oda®, Kohei Sugita* (1. NRRC, CRIEPI, 2.
Toshiba, 3. Hitach GE Nuclear Energy, 4. MHI)
10:15 AM - 10:30 AM
[1P03] Development of internal event (level 1) MUPRA
evaluation method
*Hiromichi Miura, Ryou Inomata’, Kenichi Kanda’,
Tomoaki Yoshida' (1. CRIEPI NRRC)
10:30 AM - 10:45 AM
[1P04] Development of internal event (level 1) MUPRA
evaluation method
*Ryou Inomata’, Hiromichi Miura’, Kenichi Kanda’,
Tomoaki Yoshida' (1. criepi NRRC)
10:45 AM - 11:00 AM
[1P0O5] Research on Dynamic PRA methodology
considering dependencies of Multi-unit nuclear
power plant
*Kakeru Asano’, Akira Yamaguchi1, Sunghyon Jang1
(1. Univ. of Tokyo)
11:00 AM - 11:15 AM
[1P06] Development of Seismic-Tsunami PRA
methodology
*Hirohisa Yamakawa', Hitoshi Muta', Yasuki Ohtori’
(1. Tokyo City University )
11:15 AM - 11:30 AM
[1P0O7] Examples of PRA application to the
prioritization of measures for safety
enhancement at nuclear power plant
*Kenichiro lkuno, Norihiro Ohara®, Hirohisa Tanaka'
(1. The Kansai Electric Power CO.,INC.)
11:30 AM - 11:45 AM

Oral presentation | IV. Nuclear Plant Technologies | 403-1 Risk
Assessment Technology, Application of Risk Information

[1P08-13] Seismic Counter Measures against Cliff

Edges
Chair:Tsuyoshi Uchida(CRIEPI)
2:45 PM - 4:25 PM Room P (E21 -E Building)
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[1P08] Development of seismic counter measures
against cliff edges for enhancement of
comprehensive safety of nuclear power plants
*Tsuyoshi Takada', Tatsuya Itoi’, Takenori Hida',
Hitoshi Muta?, Osamu Furuya®, Keisuke Minagawa4,
Hidemasa Yamano®, Akemi Nishida® (1. The University
of Tokyo, 2. Tokyo City University, 3. Tokyo Denki
University, 4. Saitama Institute of Technology, 5.
Japan Atomic Energy Agency)
2:45PM - 3:00 PM

[1P09] Development of seismic counter measures
against cliff edges for enhancement of
comprehensive safety of nuclear power plants
*Hitoshi Muta', Yasuki Ohtori', Ken Muramatsu’,
Tsuyoshi Takada?, Tatsuya Itoi® (1. Tokyo City
University, 2. The University of Tokyo)

3:00 PM - 3:15PM

[1P10] Development of seismic counter measures
against cliff edges for enhancement of
comprehensive safety of nuclear power plants
*Akemi Nishida', Byunghyun Choi’, Hidemasa Yamano',
Tsuyoshi Takada® (1. JAEA, 2. The Univ. of Tokyo)
3:15PM - 3:30 PM

[1P11] Development of seismic counter measures
against cliff edges for enhancement of
comprehensive safety of nuclear power plants
*Keisuke Minagawa’, Satoshi Fujita?, Osamu Furuya?,
Tsuyoshi Takada® (1. Saitama Institute of
Technology, 2. Tokyo Denki University, 3. The
University of Tokyo)

3:30 PM - 3:45PM

[1P12] Development of seismic counter measures
against cliff edges for enhancement of
comprehensive safety of nuclear power plants
*Hidemasa Yamano', Akemi Nishida, Byunghyun Choi’,
Tsuyoshi Takada® (1. JAEA, 2. Univ. of Tokyo)
3:45 PM - 4:00 PM

[1P13] Development of seismic counter measures
against cliff edges for enhancement of
comprehensive safety of nuclear power plants
*Takenori Hida", Atsushi Ohno’, Tatsuya Itoi,
Tsuyoshi Takada' (1. The University of Tokyo)
4:00 PM - 4:15 PM

Oral presentation | IV. Nuclear Plant Technologies | 403-1 Risk
Assessment Technology, Application of Risk Information

[1P14-19] Fault Displacement PRA
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Chair:Hidemasa Yamano(JAEA)
4:25 PM - 6:00 PM Room P (E21 -E Building)

[1P14] Improvement of Fault Displacement PRA
Methodology and Example of its Application to a
Hypothetical NPP
*Katsumi Ebisawa’, Hideaki Tsutsumi', Toshi Sakai’,
Futoshi Tanaka?, Ryusuke Haragushi?, Tetsuhiro Gou?,
Kunihiko Sato®, Huji Nikaido®*, Yoshinori Mihara®,
Shinichi Yoshida® (1. Central Research Institute of
Electric Power Industry, 2. MHI, 3. MHI Nuclear
Systems Solution Engineering, 4. Kajima, 5. Obayashi)
4:25PM - 4:40 PM

[1P15] Improvement of Fault Displacement PRA
Methodology and Example of its Application to a
Hypothetical NPP
*hideaki tsutsumi’, sakai toshiaki®, yuyama ayumi’,
ebisawa katsumi’, mihara yoshinori?, nikaido yuji?,
haraguchi ryusuke® (1. Central Research Institute of
Electroric Power Indutry, 2. kajima Copration, 3.
Mitsubishi Heavy Industries)

4:40 PM - 4:55 PM

[1P16] Improvement of Fault Displacement PRA
Methodology and Example of its Application to a
Hypothetical NPP
*Yuji Nikaido', Yoshinori Mihara', Hideaki Tsutsumi?,
Ayumi Yuyama?, Toshiro Sakai®, Katsumi Ebisawa?,
Ryusuke Haraguchi3 (1. Kajima Corporation, 2. CRIEPI,
3. Mitsubishi Heavy Industry)
4:55PM - 5:10 PM

[1P17] Improvement of Fault Displacement PRA
Methodology and Example of its Application to a
Hypothetical NPP
*Futoshi Tanaka', Manabu Miyata1, Ryusuke
Haraguchi’, Kunihiko Sato®, Shinichi Yoshida®, Hideaki
Tsutsumi?, Toshiaki Sakai?, Katsumi Ebisawa® (1. MHI,
2. CRIEPI, 3. Obayashi, 4. MHINSS)

5:10 PM - 5:25 PM

[1P18] Improvement of Fault Displacement PRA
Methodology and Example of its Application to a
Hypothetical NPP
*Ryusuke Haraguchi', Tetsuhiro Gou', Kunihiko Sato?,
Shinichi Yoshida®, Hideaki Tsutsumi’, Toshiaki Sakai®,
Katsumi Ebisawa® (1. Mitsubishi Heavy Industries,
LTD., 2. MHI Nuclear Systems And Solution Engineering
Co., Ltd, 3. OBAYASHI Corp., 4. Central Research

Institute of Electric Power Industry)
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5:25PM - 5:40 PM

[1P19] Investigation and Consideration about Risk

Evaluation by Fault Displacements for Nuclear
Facilities(2)

*Masanobu Kamiyaq, Kouichi Kamiya1, Tsutomu Ogawa1
(1. JAPC)

5:40 PM - 5:55 PM
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Oral presentation | Il. Radiation, Accelerator, Beam and Medical Technologies | 202-2 Radiation Physics, Radiation
Detection and Measurement

[1A01-04] Measurement Technique
Chair:Ryoichi Taniguchi(OPU)
Wed. Sep 5, 2018 10:00 AM - 11:05 AM Room A (B11 -B Building)

[1AO01] Design and fabrication of beam profile monitor for large current proton
accelerator
*Keisuke Abo', Kazuki Tsuchida’, Sachiko Yoshihashi®, Akira Uritani’, Kenichi Watanabe® (1.
Nagoya Univ.)
10:00 AM - 10:15 AM

[1A02] Study on radiation measurement by plastic scintillation fiber for
evaluation of radioactive concentration of contaminated rubbles
*Taro Shimada', Masakazu Namekawa', Shizuka Takai', Seiji Takeda' (1. JAEA)
10:15 AM - 10:30 AM

[1AO03] Basic examination of a new nuclear instrumentation system using incore
neutron-induced prompt gamma ray
*Koichi Okada’, Takahiro Tadokoro', Atsushi Fushimi’, Shun Sekimoto?, Tsutomu Ohtsuki® (1.
Hitachi, Ltd., 2. KURNS)
10:30 AM - 10:45 AM

[1A04] A rapid-detection method for radioactive cesium in the air

*Tatsuyuki Maekawa', Yuji Oshima' (1. Toshiba Power Systems Radiation Techno-Service Co.,
Ltd.)
10:45 AM - 11:00 AM

©Atomic Energy Society of Japan
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Design and fabrication of beam profile monitor for large current proton accelerator
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"Keisuke Abo?, Kazuki Tsuchida® , Sachiko Yoshihashi', Kenichi Watanabe® and Atsushi Yamazaki?, Akira Uritani'

Nagoya Univ.
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Study on radiation measurement by plastic scintillation fiber for evaluation of radioactive concentration of
contaminated rubbles
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*Taro Shimada?, Masakazu Namekawa?, Shizuka Takai! and Seiji Takada®
! Nuclear Safety Research Center, Japan Atomic Energy Agency,
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Basic examination of a new nuclear instrumentation system
using incore neutron-induced prompt gamma ray
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*Koichi Okadal, Takahiro Tadokoro?, Atsushi Fushimi, Shun Sekimoto? and Tsutomu Otsuki?

Hitachi Ltd., 2KURNS
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Rapid detection method of radioactive particles in the atmosphere
—The field tests in “Difficult-to-return zone™ and final evaluations—
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Detection and Measurement

[1A05-07] Neutron Measurements

Chair:Tsuyoshi Misawa(Kyoto Univ.)
Wed. Sep 5, 2018 11:05 AM - 11:55 AM Room A (B11 -B Building)

[1AO05] Development of energy-discriminated measurement of neutron flux with
boron absorber for BNCT
*Hiroyuki Miyamaru', Takehiro Yamamoto', Isao Murata?, Takao Kojima', Ryoichi Taniguchi’ (1.
Osaka Pref. Univ., 2. Osaka Univ.)
11:05 AM - 11:20 AM

[1A06] Development of a neutron moisture meter which applied LiF/CaF2
neutron detector
*TAKAHIRO TADOKORO", Katsunori Ueno', Koichi Okada®, Kenichi Asami?, Yukiya Hattori?,
Itaru Miura® (1. Hitachi, Ltd., 2. Hitachi Power Solutions Co., Ltd., 3. Mitsubishi Chemical Co.,
Ltd.)
11:20 AM - 11:35 AM

[1AQ7] Development of neutron scintillator detector and neutron measuring
system working under high gamma dose environment
*Yoichi Sakuragi’, Yuichi Ikeda?, Kentaro Fukuda?, Katsuyuki Takagi®, Hisashi Morii*, Akifumi
Koike®, Yuho Hirata®, Akihisa Ishikawa®, Kenichi Watanabe* (1. TEPCO Holdings, Inc., 2.
Tokuyama Corporation, 3. ANSeeN Inc., 4. Nagoya University)
11:35 AM - 11:50 AM
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Development of energy-discriminated measurement of neutron flux with boron absorber for BNCT
accelerator neutron source
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*Hiroyuki Miyamaru!, Takehiro Yamamoto!, Isao Murata?, Takao Kojima' and Ryoichi Taniguchi'

!0saka Pref. Univ., 20saka Univ.
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Development of a neutron moisture meter which applied LiF/CAF2 neutron detector
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Development of neutron scintillator detector and neutron measuring system working
under high gamma dose environment
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[1A08-11] Imaging
Chair:Hideki Tomita(Nagoya Univ.)
Wed. Sep 5, 2018 2:45 PM - 3:50 PM Room A (B11 -B Building)

[1AO08] Measurements of Absolute Radioactive Profile and Identification of
Radioisotopes in Japanese Red Pine Acquired at Fukushima Prefecture in
2017
*Fumihiro Kimura', Haruyuki Yano', Hikaru Kuno', Masashi Takada', Youki Suzuki® (1. National
Defense Academy of Japan, 2. Foresty and Forest Products Research Institude)
2:45 PM - 3:00 PM

[1A09] Measurement of lower part of PCV of Hamaoka Nuclear Power Plant by
using cosmic-ray muon radiography with nuclear emulsion (part7)
*Kunihiro Morishima', Mitsuhiro Nakamura', Nobuko Kitagawa', Akira Nishio®, Mitsuaki Kuno",
Yuta Manabe', Kenji Tsuji"?, Masataka Ooyama® (1. Nagoya Univ., 2. CHUBU Electric power
Co., Inc.)
3:00PM - 3:15PM

[1A10] Multiple nuclide imaging with a double photon emission coincidence
detection method
*Mizuki Uenomachi’, Yuki Mizumachi®, Yusuke Ohshima’, Yuri Yoshihara', Kenji Shimazoe,
Hiroyuki Takahashi' (1. The University of Tokyo)
3:15PM - 3:30 PM

[1A11] Contamination at plutonium Fuel Research Facility of Oarai research and
development Center
*Takashi Yasumune', Yoshinari Kato', Eita Maeda', Makoto Hashimoto', Hideaki Miyauchi’, Koji
Takasaki' (1. JAEA)
3:30PM - 3:45PM

©Atomic Energy Society of Japan



TAO8 2018EHDAS

2017 FRITARBI ST T A = DR G REFEAR & B M RAL R D5
Measurements of Absolute Radioactive Profile and Identification of Radioisotopes in Japanese Red Pine
Acquired at Fukushima Prefecture in 2017
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!National Defense Academy of Japan, ?Forest Research and Management Organization
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Measurement of lower part of PCV of Hamaoka Nuclear Power Plant by using
cosmic-ray muon radiography with nuclear emulsion (part7)
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“K.Morishima?, M.Nakamura!, K.Tsuji?, M.Ooyama?, A.Nishio!, M.Kuno?, Y. Manabe! and N.Kitagawa!
!Nagoya Univ., 2CHUBU Electric Power Co., Inc.

2018%F AARRFH%¥S - 1A09 -



T1A10 2018EMDAL

L AFRBFRHEICEZSHEN A ST
Multiple nuclide imaging with a double photon emission coincidence detection method
*LoET KRR, KET ME Y, KB AT ER AR BIR R, SiE e
VAU R R B

A Compton camera with a double photon emission coincidence detection method can improve the signal to noise ratio
more than the conventional method. In this study, we applied this method to the multiple nuclide imaging. We will report
on experiment results of the multiple nuclide imaging.
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B O 51X dynamic Time over Threshold (dToT)VE[2]% W TCIEFNZALEE L, =R X —Z B L=, £7-.
FIRFFHR DI, 2 DAL T Mo A AT OT —ZTGR— RN b FEEHE 52 A LTz,
3. #ER

112 2 50 2Na SHEOFRFHREFER 27
o ENEREFICKDHARER, A0 TR 4
BERRIIC & B FR O R T 5. x =30 [mm]D §
AL IZ 397kBq. x = —20[mm] DAL EZ 125 kBq & ?
SRR & B | 150 3 HE L7, e FRIRERHE -
(2L 0. L0 BEBI AR5 U, SN HEIE 397kBq 0604020 o 20 40 60 8 © 0-c0-t020 0 20 40 60 0
OFFITxE L 2.92 725 6.40, 125 kBg ORI 1:2 0 22Na JUHIE O R AE R (e Y T
L., 1.80 775 3.60 T\ E L7z, A7)
4. FEH

TP RIRFREIEIC E Y 2 50 2Na O SHERR O RIRHRAG 21T > 72 /6K, SN A L, K0 REB e @S
Fohiz, ERTIE ?Na, HCs O RBRORINHRGHIRIC OV T HHET 2,
BEXR

[1]Y. Yoshihara et al., “Evaluation of double photon coincidence Compton imaging method with GEANT4 simulation”, Nucl. Instr.

|
|
|
|
|
|
|
8

And Meth. A, 873, 51-55, (2017)
[2] K. Shimazoe et al., “Dynamic Time Over Threshold Method”, IEEE Trans. On Nucl. Sci. Vol. 59, No. 6, 3213-3217, (2012)

*Mizuki Uenomachi', Yuki Mizumachi', Yusuke Oshima', Yuri Yoshihara', Kenji Shimazoe' and Hiroyuki Takahashi'

IThe University of Tokyo.
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Contamination at plutonium Fuel Research Facility of Oarai research and development Center
Evaluation of the activity median aerodynamic diameter of plutonium and americium particles
by using imaging plates
ow AR, OMNER FERR Y, BTH SR, EN KB BA AL miE e
U H R F 0TS B T A

H A - 00T 72 BR FEREAE RUEAFEPH 38 & o &7 — ORSEHIFFERRIC B 1 2 i ORPLME D T2 Filg Iy
T DINEMITZERR 108 SENHLIUIG LIEA I VRABR OIS A N T4 VW Z A A=V 7T L= MZX Yl
TE L. BPERA R O IR U o R P E O 22 ) 2RSS RE P A2 23 4 um LLE LR S 7z,

F—D—F: A A=V 7T V=, EBRIJIFRIGTRE R gt

1. #¥8
Wk 29 26 H 6 HIZHAR 707 B R R e ZEBR & o & — OREHFZERIC I T B BRI
WD 108 BED 7 — R CTRIAEMDE DRSS O SUREAEE T | B AN O E DN A 28 2 £ A
LT E R DIENZL L T-, ENTEELZ L CWEEEEN, ML=V =72 (Pu) DX A

OB S, WABEIZ L0 NEHHE < Lz,

[ B BB e 25 B 1T E I K D R O W AR EBUZ DWW T, WA L7 it E o 225077
HiiRe e (AMAD) 23 1um & 5 um OBE O FENHFERE A R L TH 0 . W < SR OFHmIC
BT, TEEEDWAFEIL 72 /[BEMED & 2 B R 7O AMAD [ ZEE 2 & 725,

Z T, FHOREZRICERIEIXEL LT 108 BEDOKRD A I Ykl 14 Mt PUu X A hE=XDH
TV T AL BIZONT, A A=Y 77—k (IP) THAREEZNE L, BEEMAEITIC I D ENITH
B L7z PuZE 0RO AMAD DO 247 - 7=,

2. AIRRUHER
IP (BAS-MS2025, &+ 7 A /L A

(©) D pn itk

M) 127 I Fx— MER L 7= &5kt g
(X 1(a)) ZEEfih S &, a AT L
77 BEEMNZET L7z IP ZHchudtE @I0gm L

(FLA-5100, &+t 7 1 /L A(R) Tt
HEY | HTERER A RS Lz (7 g 7 @7 Tum Bk
1(b)) » FEF+HL > T L HRIBIG 7> B ST o ‘ o suie
R[] D FEIC IS & | H % DR+ o 7| @6. 1 um Bt
UL B EREORTROTESE | 8 | |@wroar g ne Lo
Z1T\ . AMAD % @l L 72, 7285, o | | re-7xo0a
AT ORI IX, BEMICTHR D 1(@)7 I 3x— MUELINTZ A I YREIOF] (b) 15 5 3072 b SR o i
AMAD 723/ & < RSP fE 3 (¢) 3l L 7=k ¥ AMAD & 108 BE DL & DRI
725 X0 ICEMEIUE Lz, o=k ED AMAD & 108 5= ONLE & ORR A X 1(c)I2R~T
3. 5

A 2 Y ARSI L 72RO AMAD 1 4.3~11 pm LA b &3l S v, SF RN R S/ S < F-l L T
HHRAUMAMAD LA B EZ s, £l 7Y U 7 AKBIE, AMAD X 3.0 um &R S A7,
R PE
[1] K. Takasaki et al.; ”An Autoradiographical Method Using an Imaging Plate for the Analyses of Plutonium Contamination in a
Plutonium Handling Facility”, Journal of NUCLEAR SCIENCE and TECHNOLOGY, Vol. 48, No. 6, p. 1-8 (2011)

*Takashi Yasumune?, Yoshinari Kato!, Eita Maeda!, Hideaki Miyauchi!, Makoto Hashimoto!, Koji Takasaki®

LJapan Atomic Energy Agency.
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2018 Fall Meeting

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

[1A12-15] Radiation Physics

Chair:Tatsuyuki Maekawa(Toshiba Power Systems Radiation Techno-Service)
Wed. Sep 5, 2018 3:50 PM - 4:55 PM Room A (B11 -B Building)

[1A12] n/y Pulse Shape Discrimination using EJ-276 Plastic Scintillator for
Reactor Antineutrino Observation
*Keigo Shimizu’, Kyohei Nakajima', Yoichi Tamagawa®' (1. University of Fukui)
3:50 PM - 4:05PM

[1A13] Change of B-decay Intensity of La-138 by Irradiation
*Ryoichi Taniguchi®, Norio Ito', Hiroyuki Miyamaru’, Takao Kojima', ken-ichi Okamoto’, Tadashi
Tsujimoto? (1. Osaka Prefecture University, 2. Reassurance Science Academy)
4:05PM - 4:20PM

[1A14] Measurement of low energy x-rays in pulse from Crook tube using BaF,
scintillator
*hirokazu ando', Khiem Duy Do', Masahumi Masahumi’? (1. Osaka Prefecture Univercity, 2.
OPU Radiation Res. C.)
4:20 PM - 4:35PM

[1A15] Spectrum evaluation of low energy X-ray- from a Crookes tube
*Masafumi Akiyoshi’, Ryouichi Taniguchi®, Hiroto Matsuura', Hiroyuki Miyamaru’, Do Duy Khiem
2, Hirokazu Ando?, lIkuo Kanno®, Takumi Hamaguchi®, Tomohisa Kakefu®, Kazufumi Taniguchi®
(1. Radiation Research Center, Osaka Pref. Univ., 2. Dep. Quantum and Radiation Eng., Osaka
Pref. Univ., 3. Dep. Nuclear Engineering , Kyoto Univ., 4. J. Science Foundation, 5. C-technol)
4:35PM - 4:50 PM

©Atomic Energy Society of Japan
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RFF=a—r)/BRAICAITT
EJ-276 TS RF I L UFL—RIZEITS nly K F5
n/y Pulse Shape Discrimination using EJ-276 Plastic Scintillator for Reactor Antineutrino Observation
EAK BEEL PR AR B
LR

Ki+FBIBED & 5 EI-276 77 AF v 7 2 F L — % (Eljen Technology #5236\ T 22CF #1iF & VT
Ny DTGB FEBRZ1T U, 5 57E L Shape Indicator 152 X 5 FBIRER I 21T - -/ 5. fRlbe 4 ~d
Factor of Merit (FOM)72s 2 LA =& 720 . EH6DHETS nly AR +H0ARETH D Z L AR TE 7=,

F—0—F : BOEBE, R, =a2— Y

BUE, MRS =2— R Y ) T=X—BEDOZDDOWSE
NEETITObATEY, BARICEO T HIERS: - bR KR
BARE - @HRENKFE C=a— Y/ E=F — 5 E1T
STEBY, WHKRFLITITAT v 7 v F L—H(PS)DOMHRE
i Z1T > TV D, LB RF 3 EE 25 PANDA F85 Tl
K ToH DT DLE TN L < EAMED PS 2 H W T, i)

TR A RO GITHI SN RET=a— F U /7 &

ML, TR OB BT B B A 5T B, p— e
L2, PSITRI BB EHE L WNEWS RERH D720, # L O'S%.%mﬁi?‘}b#l.?MeVe.e.]a 25
ERET ST 25— Lo TRHRCRET T2 £ % R SCORHE I S £y SRR
Sy s 7T KGR =a— kU EROBRNE ST S SRS 5 ARHTI

T L7 %,

Za— b /E=S—TE ARHLEKEF=a2— M) /725 PS WTHi Bz Z L TRAET LH5E
FOSEFET & W B RIS S D PHET- 2 BYE L Gd 0 Li I S NI T DR IR 52 HV Tz iE
Eﬁﬁﬁ%ﬁﬁ%ﬁkﬁ% LTS, LNLBRnbNAy 7 770y FERE LT, TSRO mE P23 LT

DFERPISFER LU LEEREE S, TONY 7 770 FEZIIEF=a2— MY JFERITKL T 2
HIfEZ WO B D HRNRMRHB L ETH 5, AETIE, =a2— ) VBRI TRET HHET L L OXHH

Wy BROFERE | PR ORI ES & SR 0E ﬁ{ﬁﬂ‘/G) EVN LI DI AT o TR Y, AEITEE
AT O F 1T H HHE S & Shape Indicator IRIZEBWT, EBH 5 EH FOM 28 2 DL EE 72 0 FRRIRES MR T &
2 EIZOWVWTHET D, £o, BT 20 LIET % *LIF:ZnS o — b 2 W2 R EER OBV
DN THHET D,

BE 3
[1] S.Oguri et al., Nuclear Instruments and Methods A757 (2014) 33-39
[2] Y. Sawamura, Master Thesis, Tohoku University (2012)

“Keigo Shimizu?!, Kyohei Nakajima! and Yoichi Tamagawa!

tUniversity of Fukui
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La-138 DBUMRBHIC & 5 X— ¥ D% b
Change of B-decay Intensity of La-138 by Irradiation

RO GRS L BRI L MBS WA iR e
VKB SE RS e v 5 —, 2R LRET B 2 —

Cs-137 12 L D BREEVH YR DRR % 60 S L CR F i B O F ML OMET 217> T\ 2, AAFFETIL,
IR 1000 (840D La-138 23kt & LTy #IRES. X#RIRE B 2177200, B EICER LB
FREEDET O LB S Tz,

F—I—F: b, BHAE. EEm{b

[ZCHIZ] B AEITAERTORFEOIREE & BiEZ DRBIC L > THRERENIRED L S Tnd, &
FMEFEIL T DEPRKE > THEDOREHIENG BEMThHL LN TND, EIABFEFEELMD
DO FETHRNE T 5 Z 212X > CEOHEMEBINICENRET 2 Z LN ARETH 5, BilxiE Cs-137 1% 30 4F
O & R0, BN D 2 & TR 1 BRI ISR S L TSRS Y, 22 L, BhilEkri
BLMEHFMEEZ GG, ZORKEEBRIHATLHZLERETHLLEOBERBZ VL, BAITRARD
B CH D Las138 23kt L LT, ZomHEMk, EORETH D00 Mi%1T-> T D 27,

[3RER] La alEl &L RZFTA T 5 20 MRRE L OVE - INEEs CHRE L, B REEORIEICIX
Ge M HZn 4 VBB RTZ D2 b A el L=, La—138 D A2 LIZIE B HAtE (788keV) & EC(1436keV) D
2HEHOE—I 3 8in5, 2O —7 OEBOEEFHE L7z, X 11248 La 2225+ T Co-60 FS L7
G OfER, X2 288 La ZETHIINEEO X SRS (8MeV, 24 A) TS L7ofER. B3 ICf#E{k La %
KH T Co—60 H L7-fERZ "7, @8 La 3B TITE W IRE O B S TW 525, Bk La T3
DIFBR SN TW RV, BIFRFRT, ZOBRZHIT L5 2 L ITREET

bb, BETHROBEHZEREZRE, oMK LRALTEY, 7—40D 7 i :
1.00
HREEITO TV DL TH D, 1436ke
: — ™ . _ S — .3
[ ® La-138(789keV) ® L2138 (78%eV) 'ﬂ
02 1 La-138(1436keV) 1.02 La-138(1436keV ?
o N ! U 0.9 { i ! %
g o S } | i 78%eV
1 La:0s
094 ’ 0 80 L L i 1
! 0 100 200 300 400 500 600

35 70 140 210 280 0 15 45 — 105 165 AR K6y

R (kGy) AREHMN (5)

X1 4J&La® Co-60 284+ R4t X2 4 Lad X SEEE X 3 ®e{k La ® Co—60 K- HRS

AWFFE DL 28-29 FFERF AR E B BIZ L D,

[BE] 1) [BFEaS—2REEEOMHFM L] A0 R, R 5% 2017 KO KRS, 3L09
2) TLa-138 OH < HEIIHIC L 2 _X—Z D] HH B, Ji1 7154 2018 FF4ES | 2H02

3) [y X MRIBHHC L B — & o #Fa{b) A0 R—fM, 555 [A RI BF9E= TR (2018 4F) p9s

*Ryoichi Taniguchi®, Norio Ito®, Hiroyuki Miyamaru®, Takao Kojima®, Ken-ichi Okamoto® and Tadashi Tsujimoto?,

'Radiation Research Center, Osaka Prefecture University, %Reassurance Science Academy
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BaF: YV FL—2 TRV LY I REMDLD
NILAREIRILE—IT v XBDAE
Measurement of low energy x-rays in pulse from Crook tube using BaF2 scintillator
g K—1, Do Duy Khiem!, Fk& 5 12
VRBRFSZRT: TR ERt & ORI, 2 KRIRRFSLR s se e o 2 —

FEAA N E RN Ny 7 ZE D SITEORFRFEER TR R F—Dx v 7 B0 2RI S
N5, ZOEELNDESIT AT v 7 LT LED, R SR 2R IR 21TV IS < V. AR
72 CTIE IO DOBEIF A E WV BaF2 > F L —X VT v 7 ZMOBIEEIT-> 72
F—T—F: X8 LyIRE BaR2 L UFL—4%

1. FROBM

TRk 29 4F 3 AT SN TP RCFEIR R ESHOSGTIT R, THZZHGE & BT 72228 & i s oM
BERAICHAND Z L] EWORNEMBINSI, 7y 7 AEOIERBARRIKR Eo TS, —J7, i
WL O — I IR = R L ¥ =Tl 523, FEFITTRVIREE O X BRa it 7 2 BB FEET 5.

Iy 7 AEDN DTG IR CIR= R L ¥ — D=y 7 ARV ARSI S D . — A7 ik
MR Z AWTRIEEIT Y &, BENERV SAALT v 7L TLEY, ELVZ R ALX—0m KO
MZ4T 2720, £ 2 TARMIZE TIEGE FHFmlEFITHNOND BaF Vo FL—X 2 LTI/ Ly 7 X
EOOHEND X BOMEEITo72. ZORBEIIEEISE CEBSON T BRL, R MREO @
HENRFRETH 5.

2. RBAEKEERR

FEHITP20X10 D BaF, v F L —F LERAEBOFE N 2 BN TE Z B FHEAE(EREB F =7 A
H33778-51) 2\ THT» 7=, B LB 5 dmE L 2 2884 2 ENaffe/emttieT U4 vt vn 2o
—7(TELEDYNE LECROY HDO 4024A-MS)% AW CHEIZE 21T o 72, K LI TE 727 vy 7 ZAEHED

¢ = = —
X RO %R~ T.
0.2 0.2
o ~ -~ r\ 0
bﬂf~41 ~
E -0.2 E = 02
=] i
® 04 | i & o4 |
-0.6 06
-0.8 L L Il 0.8 1 1 1
0 25 50 75 100 0 10 20 30 40
B0 [ns] M [ps]

1 Oy IREHED X fRIEBEF(E)ERA LLYSEINFCRIELES(R)

3 BRLESBRODEE

511 keV @ vy #—¥% BaF2 > > F L— X TRIEZITH & 10ns RED SV AEENHLNDL. LTI vy 7 A
BHEO XBRERET DL, 10nsBOEEVNHERTE . SOIZEA DLy VEIITTHERITH & 20 psEOIEE
WCRRE O/ OV AEE P HER TE 2. 72 ZORBI 2 X BIXF B S T2 b TidZe <, ¥ 200 u s F@IC
SN TWDER ST BLEORER LY, 7vy 7 ZENBITEWRFRITEBICIEF I1ICE < DR R L F—X #iAs
B END720, EROFN], FMAETIE, SAAT vy 7 LT LEVFMITCERWI ENgholz. 5, FaE
ST DEH LWEE, FETEOMILATT .

“Hirokazu Ando?, Do Duy Khiem* and Masafumi Akiyoshi'2

10saka Prefecture Univercity., 20PU Radiation Res. C.
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Spectrum evaluation of low energy X-ray- from a Crookes tube.
HkE ER S, A0 B EH RsE !, Al %A ', Do Duy Khiem !, 7 K,
MEP RIS, O B2, BME RO, Ao s
VIR BRI R - B R R, * R % LR, ° B ARV E BRI, * TR T2 /v

I ZRENSHEND X HR1T. 20keV FEEE & T R /LF— MR 2D 18 O P — A A—F —TILHIE H sk
72N, IBIT, FBEIAANPLDOEBIEH IR VAR THDLT=DFETD X BRIZONTH ULRRTHY, 8
AR E T AN T Y AT IEE 725 AT E R R, 207D MEREITIZIATTA T ED
FERME), BEE RS OERT R TORENEL TS, ARETIZIEF IS Z AV TREEK
HZEIZEY, CZT(CdooZng, Te)fR HHERSC, Be D Ge Y-8 (KM Ha7%2 WV TASXZMVEHIZATV, 7 L3I8E
W2 R L DRBEAR ) D O LK — Gl & D Ll A1 T,

F—J—F: BHHREE. VLI RE, BIRLF—XE. TRILXF—XRY MLEFHTE

L Iy Y REBICKPBRBLELRE XK
R 29 4R 3 A ICAM SNz AR P EIFPE EHOUGETICB W T EREZ ORI | ot O ER[ BT B
TONEOTRIIA N T ERINELREM AL B ROMEELFAICEMNEC LI LEINERHLGE
MENTEY, FEFEHEHDMERNOE 7Ly 7 28 OIE AR R ThD, LZANELORG T, =3/ —HK
WNELIT T 10mSv/h 2 R E R DIETITEWIRE D X RS TODIERB LN >TE TV,
FNEE DOz ha— L RMEHEOFE HIC LV ERE T BRICHEBEEITOICDDTARTAL RELR &
2L 7By 2 VN CHEML TWADS, IEMEZRR BRI, =R/ —F A L 2F MO 7= DI A R ThHDH,

2. VIO REDNLREBLEZ XBOIRILE—ZIRY FLOFETE

F9°GM Y — X A= — Ll A% TS END KR EDR = RNF =ML L T2 T, T AN IS 583
B2 T o7z, ZOfE R, EMMEEE 20mm CHENRENEZDEEH I DOBA . 20keV HEFEEDH T
INF —=ThHOHZENHER TETe, TTANyVIINEITEB O 7 ANV H =B Ao TDTed | RERICZENLITH T
BISE DT RLEX — Gl AT HETHV(FX BDEA), AL R/ —T 18keV LIS NT-,

AMFFETIEZNBDORIEITINA T, CZT(CdgoZng, Te)f RS0, Be 2D Ge H-EARHE H 22 ANV TASI L
FHZEAT 72, MIEEITY BT 3t cps BRE DR WEHECRICR W TE A LTy 7RIS TLEN, @ R/LF
— N ELRBEFIKAI MV LR oTz, 20728, ¢ 0.5mm OEERE Vo) A—&—2k), AS X a5
SIS T 2825 T 10cps L F TOREZIT, 7S NT v T DI NART MV E TG LT, ) A—H—D]f]
ZREICL S TRESRESRAI MR R D720 | IEFITHE IR #ETh o7, EHEAREICIVFEa AL
DB TENZL S TEDIZARZ ML T RL TV A ER RS IV, AUIELEDO SV RIFHEIA NV OREICL-
T—EDEEDHIESN TOEDO TR —EDIXL2XEFL Nl EAN T AFHEILT- BT, BAET5
X ATV OFHIE , 7T AE R LHMERIA B E LT, it X AT MV ORRGEEITO T E CThD,

200 T T T T T T T T

[\ 8 N
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|
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> 5
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1. CZT HH33 CHIE L 725 L —X fhod 2~ 2. HeAEHERHE 30mm TOFE T A LD OB
7 WV, HCERREEEE 15mm O % 7 $—F ¢ —7& 3mm P AD—fil, 30kV ZHZ %SV ABHERTE B,

"Masafumi Akiyoshi' ( akiyoshi@riast.osakafu-u.ac.jp ) , Ryouichi Taniguchi', Hiroyuki Miyamaru', Hiroto Matsuura', Do Duy
Khieml, Hirokazu Ando', Tkuo Kannoz, Takumi Hamaguchiz, Tomohisa Kakefu®, Kazufumi Toniguchi4
'Gradiated School of Engineering, Osaka Prefecture University, 2Kyoto University, >JSF, *Chiyoda Technol.
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2018 Fall Meeting

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

[1A16-19] Detection and Monitoring of Nuclear Materials

Chair:Masashi Takada(National Defense Academy of Japan)
Wed. Sep 5, 2018 4:55 PM - 6:00 PM Room A (B11 -B Building)

[1A16] Development of active neutron DDA system for nuclear non-proliferation
and nuclear security
*Akira Ohzu', Makoto Maeda', Masao Komeda', Yosuke Toh" (1. Japan Atomic Energy Agency)
4:55PM - 5:10 PM

[1A17] Development of portable interrogation system for special nuclear
materials (1)
*Kai Masuda', Mahmoud A. Bakr', Yoshiyuki Takahashi?, Tsuyoshi Misawa®, Norio Yamakawa®,
Toshihiro Nishioka®, Atsushi Matsuda® (1. Institute of Advanced Energy, Kyoto University, 2.
Institute for Integrated Radiation and Nuclear Science, Kyoto University, 3. Pony Industry)
510 PM - 5:25 PM

[1A18] Development of portable interrogation system for special nuclear
materials (1)
Yoshiyuki Takahashi', *Tsuyoshi Misawa’, Kai Masuda® (1. Institute for Integrated Radiation
and Nuclear Science, Kyoto University , 2. Institute of Advanced Energy, Kyoto University )
5:25PM - 5:40 PM

[1A19] Development of portable interrogation system for special nuclear
materials (l1I)
*Mahmoud Bakr’, kai Masuda ', Masaya Yoshida * (1. Institute of Advanced Energy, Kyoto
University, 2. Graduate School of Energy Science, kyoto University )
5:40 PM - 5:55 PM

©Atomic Energy Society of Japan
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Development of active neutron DDA system for nuclear non-proliferation and nuclear security

- Effect of neutron absorber sheet -

FRKOEY CATH gut, OKE BORY B !

RSVl i

YL - e 2 U T 4 5B 2 IREH B R E B o) LIS E 3 2720 N APET- I 2 v
TeZAT U = A RFRZESHTISE ORI 2 E L T\ 25, BB EOREIRA Zm LS 5720, WE=E
DOWENPHEF R S — P2 BT 7, £OMREY I 2 b—a & RORBRIZ &0 EFl L7,
X—0—F: 7277« 7HPEFIE NDA, DDA, BEAIEEL, XV T 0, BIREL v Ialb—var

1. #E

JFF IR ClE. BAER - e =2 U T ICE T 5 72 O 3 MRS O iR A B E 1 O e ST
ZHEL TR, TO—BRELTT 7T 4 7 HEFIEMIERIEIED — 2 TH D FA T U = A ReHED T
(DDA %) DHAMTBAZE 2 Fhi L T % [1], DDA 5%, HEF 2 B RIEMEIZIRET L. SR Sh DR
IS K> T SN HiEF 2R ET 2, IS 2P HEFO—IE, = —< L R UOBHET & 72> T
HIESITHE L CHIESRICRIL SN D720y 7 7T v FL~bZ i L B BWEORIERE 25 S
D, T IBEREBHZE L7 FNDL AT, WEEOWNEIZHPIETRIN S — 2RV 228 TRy 2 7
TV RERDPHETZID FRNTWD, AGRH TIE, €OMREZFHE LI RIS OV THET 5,

2. BEREE

4 112 DDA JAIE > A7 AWM (SREETa X)) %", DDA I 2
FLADOMUNT, RV ZF L EAT U LAD2EELRH>TBY ., ZD
WNEBIZIZE S bem DAT VL ATHE LN ZBIEENH 5, BIERITIEL,
HPE TR AE & He-3 FPE TR R S0 7 DSERE S, Z O HLICHfE
@ HDPE ®EF L—% (JEX :6em) ZHF LI AL T UBEL (EEK
2.5cm, S dem) ZFRE LTZ, ZOWERONEIZHRV A TRT LD
WCHPETIRIL S — b (B.C T4 @ 45wt%, 3mm JF) ZHLO 11 CRBR 21T

77,

3. HERkER

R CH LN FIEFR AR MK 2 1TRT, k7RI
— P OFE (BEFLEFR) TAXY M EHBT 5L k7l
W — " RdDLGEIZANT MDYy 7 750 K (B6) BREL
BT 2 2 Lotz ZORER, REBRANKE S BEL *Pu
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BB E] FEOHTHD,

2EXM (1R, Ji7 52 2018 FROFL 3H09
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*Akira Ohzu!, Makoto Maeda®, Masao Komedat® and Yosuke Toh!
JAEA
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Development of Portable Interrogation System for Special Nuclear Materials (I111)
(1) Experiments Using Natural Uranium
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Development of Portable Interrogation System for Special Nuclear Materials (I11)
(2) Numerical Analysis
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Development of Portable Interrogation System for Special Nuclear Materials (111)

(3) The status and Achievements of the Ultra-Compact Neutron Generator based on IEC for
SNM Interrogation System

*Mahmoud Bakr!, Kai Masuda' and Masaya Yoshida®
"nstitute of Advanced Energy, Kyoto Univ., 2Graduate School of Energy Science, Kyoto University

The second prototype of the ultra-compact neutron generator based on inertial electrostatic confinement fusion with a
titanium anode of 17 cm in diameter was fabricated and tested. A neutron yield more than 7x107 n/s from DD fusion
reactions was achieved by applying 6.3 kW. The modification which has been made on the first prototype and test
performance comparisons between the two prototypes will be presented in this paper.

Keywords: Special nuclear materials, inertial electrostatic confinement fusion, neutron generator

1. Introduction: We are developing the first of its kind, portable, and lightweight active interrogation system for special
nuclear materials (SNMs) [1]. The inertial electrostatic confinement (IEC) fusion device [2] is utilized as a neutron source
in this system. The 1%t and 2" prototypes have been fabricated and tested. Specifications, operational conditions, and
achievements of the 1%t and 2" prototypes are presented in Table 1 in comparison with IEC fabricated 11 years ago by
our group, and the R&D goals.

Table 1. Parameters of 1%t & 2™ prototypes compared with existing transportable IEC together with R&D goals.

IEC-LM 2007 1t prototype 2" prototype
Achieved 1EC17 lEC17 | R&Dtarget

Diameter [cm] 36 22 22 <25

Length [cm] 130 60 70 <70

Weight [kg] >40(SUS) 42 (SUS) 35(TD) <30

Anode dia. [cm] 25 17 17 -

Cathode dia. [cm] (Molybdenum) 8 6 6 -

Vacuum withstand voltage [kV] 100/100 110/120 120/120 120

Discharge voltage [kV] 80 70 70 <120

Discharge power [kW] 8 10.5 6.3 <24

DD NPR [107 n/sec] 1 2.8 7.5 >5
2. Results: In the 2™ prototype of the IEC17, Ti has been used 8 ; . —— ; ;
as anode material instead of SUS in the 1% version for two L o T NPR@107C Chiler < ]
reasons; to decrease the total weight of the device and to increase A 40kv <
the neutron production rate (NPR). Preliminary measurements of 6r o 28% T
NPR have been carried out at a different applied voltage with a @5l € 0KV < i
maximum power of 6.3 kW, and the results are shown in Fig. 1. »g > 8o *
It can be seen in figure 1 that ~7.5%107 n/s was achieved at 70 kV RAr > . T
applied voltage and 90 mA grid current, which is found to be g 3| < . ¢ .
seven times higher than that produced by the 1% prototype at the N > 4 . ! ]
same applied power (~20% of the power supply capacity). The o e v 7
improvement in the NPR can be explained by the fusion reaction b, g vy v 7 : A A A T
taking place on the anode surface between the energetic neutrals, 0 $ 3 X oA A s s e

20 40 60 80 100

which are generated from the frequent charge exchange collisions 0
between energetic ions and background neutral molecules, and
the embedded ions on the Ti surface.

Grid current (mA)
Fig. 1. The NPR from the 2" portable IEC chamber

3. Conclusions: Using Ti as an anode material in the 2" prototype of the IEC neutron generator introduces a significant
enhancement on the NPR compared to SUS anode in the 1% prototype at the same applied power. This tendency due to
the fusion reaction occurred in the anode surface between the energetic neutrals with the background neutral molecules
and embedded ions on the Ti surface. The achieved NPR from the 2" prototype was 7.5x107 n/s by applying only ~20%
of the power supply capacity. This NPR exceeds the R&D goal for the neutron generator to be used in the SNM
interrogation system.

References
[1] M. Bakr et al., to be published in the CAARI 2018 proceeding.
[2] R.L. Hirsch, J. Appl. Phys. 38, 4522 (1967).

-TA19 -



2018 Fall Meeting

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 502-1 Nuclear Materials, Degradation, Radiation
Effects, and Related Technology

[1C01-03] Severe Accident 1
Chair:Ken-lchi Fukumoto(Univ. of Fukui)
Wed. Sep 5, 2018 10:00 AM - 10:50 AM Room C (B21 -B Building)

[1C0O1] Melting behavior of reactor core during severe accident of BWR
*Takehiro Sumita’, Yoshinao Kobayashi', Shigeru Ueda?, Toshio Nakagiri® (1. Tokyo Institute
of Technology, 2. Tohoku University, 3. JAEA)

10:00 AM - 10:15 AM

[1C0O2] Melting behavior of reactor core during severe accident of BWR

Zheng Lichun', Kazuya Hosoi’, *Shigeru Ueda’, Xu Gao', Shin-ya Kitamrua', Yoshinao Kobayashi?
(1. IMRAM Tohoku University, 2. LANE Tokyo Institute of Technology)
10:15 AM - 10:30 AM

[1C0O3] Melting behavior of reactor core during severe accident of BWR
*Toshio nakagiri', ayako sudo’, shinji yoshikawa', yuta abe’, ikken sato' (1. JAEA)

10:30 AM - 10:45 AM

©Atomic Energy Society of Japan



1CO1 2018EHKDAR

KB BKIFREERIZE (T 5P ARMDES)
(1) A4 )%, BIEDRBBYICEZRTYLASREEDOWIE
Melting behavior of reactor core during severe accident of BWR
(1) Fracture behavior of stainless structure materials by molten metallic and oxidic corium
EEME ERL M BEEY, REM EE2 PAd #53
VRO TSRS, 2HAbRS:, 3 AR 10T SEBE s

W AR A P RIS AR T, P DIARIA I 2T L ZSR(SS) A O T S A RS S Bt B
HND. ARAFZETIE, A X IVRIARY &t L7- SS-BiC REMASC, BRILWR AR % s L 7= UO,-Zr(0)
ZEMARIC L 5, [EAE SS OBHEFEEI ORI A B E LT, Kaikd~o SS [EMDOEERR AT 7-.

F—0—F o @lsdel, BT T VRO L, JREEEEL, PR, AT L R

1. #E

WEFF R EO, i E i (Severe Accident, SA)Z 2 Z L7- BWR OFE ILFE 2 16 5 72 I21E, SA FEZ
AU B RAIPAERAM B OG0B T 20BN H 5. FEAEAE L TR OLPNBET S &, DI Hl i
(BC)2S, ARG FEE (AT > L AN, SS)& OMAMARMSISIZ LY, WL L TR = U o7 A% Tk L T
TT 5. SHITRENERT L, BREHEO) M BREHERY S (Zircaloy) & O L IRRESIZ LV, il fEE
LRIERIZ, FOTEA~ET LTS, SA FRZIE, T HiEEia Y v A)%, SS 8UFA L i Ey 2815 X
VloeEXOLND. WE= Y T AL, SlEERERO XA Z LRz ) 7 A(SS-BC) &, BREMEH kOBRLY
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@}—E&i 0~1000 rpm < (%{%Hjﬂ?ﬁﬁﬁ 1% 30~240 sec «C?ji/) 7. ””'””lm&gml””’[”lll”l["IIIU”[UHIIHlI””Il%]]ﬂH]ll”]m]ll”l]”|ll“""”m'”‘—
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BE X
[1] R. Sasaki, S. Ueda, S. Kim, X. Gao, S. Kitamura, J. Nucl. Mater., 477, 205-214 (2016)
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Melting behavior of reactor core during severe accident of BWR
(2) Liquid phase formation from control blade and channel box
g SR, M —RY, YRR R, s A AR FHlY, MR REED?
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F—D—F:FLRRE,. AT ULV, DahaAd, EmES-EK
1. #8 WEE I ORET 7V OB H LIERICIWTIE, 77 Y ORI HRIRCHERINL & 72 212>
WTHHET D2 MERH DL, EOTDIRENT 7 Y OFEAGRIEIZ OWT OB RO b, ik s F
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I 1300°C THNEA L 72, INEVE OFEHINF 22 HE Y 1 L He &0t F CRaWm L7tk BIEREIE LTz,
3. RIGEE Fig.1 (. FriEOKRHA T T 60min ik
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WL 2L BEEOTDEM L, Blta e L
Zircaly-4 O EMIXE R L 722w, Zircaloy-4 4
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DT LTV D 2 ERBIE SN, ZOREEN
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72 APEICET 2050 ICBWTEShZb DT,

ERFERCE D, FRRICMIEFE D AR ZI TR -7 l/
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Melting behavior of reactor core during severe accident of BWR
(3) Analysis of accident condition and molten material relocation behavior
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Fundamental technology development for evaluation of thermally ageing embrittlement

of stainless steel welds used as pressure boundaries in nuclear power plants

(5) Summary
Pde B RN ERE IR RS, BT LS, Bom EAY
YHRALRYE, 2AMEER R, CWE - BRI TEREAE, ¢ R AR BA %S

AT b AGRUS R O BARF AR AR ZE AL 00 R FME O REATG - $E4R . 2 FRAERR O BARF RN BT S i RIS RN R
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IR R BR300, ARBFETIX, AT L AEEGR OB LR & PHRIND A ) —Z Vo fiFe%
D7 BT S W TSR Z LB A B 52T 5 & & bic, 2O TRIFIEZFHEM RS
IR Iab—rva TRV L, 70, THTFRREZZTTEAT UV ABESRO I 7 v ik
HEITV, RITBRE OB R A I KT T ARG L7z,
2. 2f5tE

(1) ATV VARESBOBRRER : 2T 2 L AEEA R O BRI 8 KIE TRy 6 D OIS
BRI OB, AT VA OWTEMES N TE ML OBIC KV HIEDOF A BLET 5,
(2) MUNEHEHBESRO I 7 o iflGid  ZRMNEFBMEER 5N 3 Re7 ha7r—7 20
7 AR A DN T, BN LR B~ D RVE T IR B O G A B 52T 5,

(3) AT v LAY R OBRIRRZE T T L DOB%E « BRI Z (288~ otk B B 2 &
L2 GHITHTRIET L, @ AE ) =X AN THET V., Z5%T 5,
3. HRDOHE

AT VAR E AT VA E OFT, BRI LR (B LEE e b ONTRKRIES) |
SINEV TV S SN, R BN TR EET S5 2 LT, @ﬁﬂﬁ@*#&mﬁbf
AY ) —H NGRS G FERD IR S D 2 & 2 R 5/ RN bz, & 612, BRI
FIZEHLOBEEZ MK LT A Y ) — X NG TRET V& OHERRIZ X m%fﬂ#ﬁ@#éiﬁ#%Gm
DT 2 ET VARG L, REETHONIERT — & 2 BB ATH &ﬁﬁ@%w%?wéﬁﬁbto
B

AR O—EIL, [SCHRFE A i Lo T OB EIN - AM B EYE) Icly Eishi [E
N o B VRERERTHER S D AT o L AW B O BRI RFAT O 72 0 O BAREANBIIE | ORCRTH 2,

“Yutaka Watanabe?!, Toshiaki Horiuchi?, Satoshi Minamoto3, Hiroshi Abe!, Masato Koshiishi*

Tohoku Univ., 2Hokkaido Univ. of Science, 3National Institute for Materials Science, “Nippon Nuclear Fuel Development
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(6) AT Y LAMDRFDFELESR L S VICEHAMD S/ 0BBRE

Fundamental technology development for evaluation of thermally ageing embrittlement
of stainless steel welds used as pressure boundaries in nuclear power plants

(6) Effects of thrmal aging and neutron irradiation on microstructural changes of stainless steel welds

PR RS, R B, CFH—EL EWFE L OBEAEANY JEN RS R RS

VHRAEKRS:, CAGBERI AR, S - APEMTTERERS, ¢ B REZEIBA %8

AT L ARG OBREIMIZONT, 7= 74 MAOEZ 2 5 ONC R 7 m k204 Lz, MRS
BRIGBE LT 3RIET AT a—T SHHERN S BRI PRI RN EE T S 2 LT, HEEERh &
fEE L TR ) —Z AR 5N G MBS INES LD Z & 2R i RMEG b il
F¥—TJ—FK: F—=2ATFA FRAT VR, WEEARE. BRIl

1. ¥E

2T LV A BIZRYMOERIC LY . AT L R L R BRI b AR -3 2 AR A X
o, REFFETIL, AT v L RAEHES R ORI B 72 & ONC X 7 m MR I RIFE TR & 2 Vi
RSO BELTMT AL & BT, AT UL ABMICOWTERBINTE -8R E OHBIC L v FiED
WA BZLR LT, £, MAMEZXIZE LG BMNE FHMEE (TEM) 250N 3 kL7 A7 r—7
(3DAP) % V= X 7 iR A IC FD W T, BRI L ZE B~ oD ok 1 R S B D A M 2 5T L 72,
2. RBAE

316L SR EERBIKIZ OWNT, A ) —Z N NMER L TAEL S LE X H1L5 300 CHATEOIR LR Z
HULIZ R R T 12000 REHZVRENILER 24TV UNMEEES 2 W C 7 = T 4 MEOBIL 28 A 7§ 5 & 3k
(2. TEMBIEIC LV 7 =T 4 MERO X 7 o 2 (b 2ia Le, £, BB M Ic oW TIERE - R
WPt FERRES - B5%)h (275°C - 8000 F§fH]) #4, HRET (5X10% n/m?, 2X10%2n/m?) « Ffzh (275°C - 8000 Ff
M) # o 4 FREZ HEK L, TEM 812372 5 ONC 3DAP HTIC L 0 X 7 v ik & fds L 7=,

3. MRRUEBER

ABFFROFHEN TIE, AT L AMEHESE & AT L A & ORI T, BRI LSS (R LS 7
DRI S) ICRERBWVTEWNEHET STz, LA, HifE (3725 6 M) OEEDFTN L
DRENEBZ BILIZ, B OBLEBIE, Mo BRENELOINEKF & L TEK Z &R sz, 2
I, TNETEICAT U VA THRE SN TV L EET 5, BEMZxt5 & L7z 3DAP 7347
W, WTNORKFHMICEWTHAE ) =AU GRIC L2 b D LRI ND Cr RELRZL S VN
Ni-Mn-Si 7 7 2% — (G MHAIBRE) OFEEARD bz, —F TIHERFMICB N TL, oA EIZL S
THER I e lBEITRO bhehote, T7hbb, BN TRFNESE T 5 2 & T, Bl
RFh etk & L L C R Y ) — X V5372 5 ONS G AHFERES IR S D 2 & & KR DR 1S bz,
B

AW DO—EIL, [SCRBFE A fSE Lo m - DRV A EIN - AMERHEERE] IchvEish TE
DRy o Z VR TR S D AT v U AVEEAE 8 O BRI e il 0 72 8 O FSREIRBRR | ORTH 5,

*Hiroshi Abe!, Yutaka Watanabe!, Kazuma Hirata®, Takamichi Miyazaki', Masato Koshiishi*, Toshiaki Horiuchi?, Satoshi Minamoto®

1 Tohoku Univ., 2 Hokkaido Univ. of Science, 2 National Institute for Materials Science, 4 Nippon Nuclear Fuel Development
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(7) G HITHFRET VOB
Fundamental technology development for evaluation of thermally ageing embrittlement

of stainless steel welds used as pressure boundaries in nuclear power plants

(7) Development of prediction model for G phase precipitation

RN S, OJR R, A B, P Y, s &
VIRHRERVE R, P - MR TR, B ARBIREIBR TS, AR

G HHTHIC X D 2 FAA T > L ZH O IRES F AR (LB 2 5Vl §- 5 7012, BT — 2 =2 2 il
BJE L CEA R R 21T 5 L & b2, G MDY I a2 b—va v 2fTw, REORZBEZMK L G
FAAT 2B 2 54T L 72, G ARAT IR BIOFH RS RIT, AFFZEOFZRE OB & B <~ L7,

F—0—F: AT VA, GH. BFEERE, MEN, frizEs)

1. 88

JR IR REENE 7 7 v RRO—IREE OBEEETICHW LN D AT v L AEESE L, BRI OER
WXV 7 =T 4 MAFIZ GHNG, Si, Mn % R & T 258 BRMEAD) 03T L TR st 2 =32 &
BRI TVDEN[], ZEIRO GHICEAL TOBNFHRBLEIIINETIZE A LR, BETIZRET
5 R OBRENRER & A5 TR\, R TIIEIIFT — & R— 2 Z B L T Sl R A
1oL bz, GHTHDOY I 2L —va U EITV, S OFEA MK L7z G FHT 268 2 3740 L7z,

2. fHtEAE

ARIFFEDEBR THWIEAT VL AREEBICH LT, BRI T -4 =2 &AL T
Thermo-Calc (ver. 2017b)IZ K ¥ G FHDOZEEMEIC BT T 22 FLIRE IR K VA SR OB LM L7, &6
2. TC-PRISMA Z i L., $E# T — # ~<— A X MOB2 (ver. 2.5) 2 L T Gt HEFH DL I 2 L— 3
YEAToT, RETZRNF—EOHRICNIEIR T A—21X, CEMER AR IO KRB R2 5512 LT
FHE L 7=, MREHC X B ERIZE L OB SOV TRIEBOEE 0N & W o B TETF ML LT,

3. BRRUBE

B R OSSR, ML 72T 4 MIHRICHEEIZEADNEAIN TS, G HEBODEMHOZE
PEIIRIF E A EREN RN LRI S L2, G AENTHIZREIGHR O RIL, RIS TR b 1Lz 2L
ZFOEREOMH & IEFICR S —B L7z, o, FEERIRFHITET D GHOY A X547 =T 4 b
FHOKITCHRIRETE, RFHI OB T 5 G AT R ORBERSEEICET 2% RIERETSTEL 2 &
WRSNTz, EHI2, BRI TICEWTIE GBI E 50 112725 Z LR FHIE T,

HEE

AWFFEO—HIL, [SCHFHEE S 24 L7 i DR Ealt - AMEREESRE) IS X Eishi [TE
TN o Z YRR THEM S o AT o L AR EE R O BWEE LR 0 7 8 O BMEEANBATE | ORRTH 5,
SEXR
[1] A. Trautwein and W. Gysel: Stainless Steel Castings, ASTM STP 756 (1982), 165-189.

*Toshiaki Horiuchi', Satoshi Minamoto?, Masato Koshiishi’, Hiroshi Abe*, Yutaka Watanabe®

"Hokkaido Univ. of Science, “National Institute for Materials Science, 3Nippon Nuclear Fuel Development, *Tohoku Univ.
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Fundamental technology development for evaluation of thermally ageing embrittlement
of stainless steel welds used as pressure boundaries in nuclear power plants
(8) Development of prediction model for spinodal decomposition
TR OB, RN FFR 2 e EAS B AR e B
YOV - APEHITTERERE, 2ARRER R, 3 AARRELBETE, 4 AR

S FICB W CZEADBBMRNAFAET 2B E DT = T4 MAD AR Y ) — XV ER 2 AT L A O
RSB BN RFE TR M T 570, BNFT —F RX— AU T 2 B LA B R LT
ECHSEEORR ATV, B ORB A Uc, RO FZRE) S IZRIFIC L0 A —Z 55
DIE S D Z DR IR, KRB THREOMEmMEZS 5 Z LN TE T,

F—I—F: THAT VLR, A —H VR, BIIFEE, RREN

1. %8
JRFAFREGENE 2 7 v RO IRREE OBHEBICH N O D AT L AREeRIL, RHIMOEER
WZRY 72T A MERAY ) =X N3 fR% R Z LB R LI 58 % KT T ATREPE DS R STV D[]8,
HAHZ Lo THEASNLMREAALBE L -MEIXIZTEAERWRETH D, AR TS R% Fe, Cr
(ZHL D R ZESLANE A ST A O Gibbs =L F — DL PHLHUE B O ZA L 2 RETY . B ) PRI 725 A
BATH 2 LT, A —H RO, 2217 8 A S L 7=,

z%ﬁﬁ%

HREHZ X DRI ZEFLOFIEERE L T, Fe-Cr Z i RhG&D 7 =74 MAICBE L T, Gibbs =k /¥ —&
TEREBOELE RFED . AE ) =XV O L2 EE2RFT LT, b DT A=W CE )%
FAREITV, AR — XV RROFREMEIZ OV TRE 21T 72,

3 HBRRUEER

FTHFELEEERVBEOMSBECEL T, ZhE TOERBROMR L DOREEITo72, ZM5y
HEDO PTREMEIE, PREFEE & Cr OJREICHRE <IKFET 5 2 ENMPERIER L VRIS LD 2, Th e X
B SRR E ool S HITBRZEAPBEAIND & WBRZEANRVGE S LT, A =X L5
fif DR IR SV & 2o 7e, ZAuT, mRIZEALE L ARFHEE, SHIZCr Ik TRE <AL
DD, BENPOHEHEOHS TAE ) — ’i’/l/\ﬂwﬁbﬂ INDZLnbnrol,

B

AWFFEO—FIE, TSCHRFE SR Z R LR OB R E - AMERHEESRE) (ICh Eus
[TEF ST o & YRR T S D AT > b A e R O BARF R e L RTA o 72 8 O JARH AR ) DRk
RTho,

BE 3

[1] ZBH. "2 HAT v L ASORZhE( & Fa TRl £TY & 35.7 (1996): 747-752.

*Satoshi Minamoto?, Toshiaki Horiuchi?, Masato Koshiishi®, Hiroshi Abe?, Yutaka Watanabe*

INational Institute for Materials Science, 2Hokkaido University of Science, 3Nippon Nuclear Fuel Development, “Tohoku Univ.
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 502-1 Nuclear Materials, Degradation, Radiation
Effects, and Related Technology

[1C08-10] Stainless Steel 2
Chair:Yasuhiro Chimi(JAEA)
Wed. Sep 5, 2018 2:45 PM - 3:35 PM Room C (B21 -B Building)

[1CO8] Localized deformation of stainless steels neutron-irradiated in PWRs
*Terumitsu Miura’, Katsuhiko Fujii', Koji Fukuya', Yuji Kitsunai® (1. Instuitute of Nuclear
Safety System, 2. Nippon Nuclear Fuel Development)
2:45 PM - 3:00 PM

[1C09] Dose dependence of solute clusters in neutron-irradiated 316 stainless
steels
*Katsuhiko Fujii', Koji Fukuya' (1. Institute of Nuclear Safety System)
3:00 PM - 3:15 PM

[1C10] Mechanical Properties and Microstructural Changes of Improved
Stainless Steel for JOYO Irradiated Next Generation Reactor
*Mitsutaka Nishimura’, Ken-ichi Fukumoto®, Hideki Matsui?, Takashi Onitsuka® (1. University
of Fukui, 2. Tohoku University, 3. Research Institute of Nuclear Engineering)
3:15PM - 3:30 PM

©Atomic Energy Society of Japan
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PWR SR T LASDBAAER8)
- BFB#1 & FTT #DHLE; -

Localized deformation of stainless steels neutron-irradiated in PWRs
- Comparison between baftle former bolt and flux thimble tube -
RS5O RN - e RN e
VR ZAT AT DIGEAT. 2 AAKZIREIBRSE

PWR Tl S 723y 7L 7 4 —~RL b (BFB) #1 & 227 TF 2—7 (FTT) #% 320°C T 3%5 [IRATE S8 72,
o F VUL FTT M55 ARUARI C THRFTOT I BFB M LW R&E L RDH T &Dnhole, iz, KL
SO CIIRFTNZED R E 7257273, BFB # & FTIT M CRIFUIEE D A TR E 728 TR Hiigno Tz,
X—TJ— R BEEREIS B EERL. ATV L AR, TR, RFTOT %, RFTAhE

1. #%8

GRS BRI IASCC) OFARBRITIT, EHEHMOATIFEER 316 A7 o L AGHD FTT H35A5k4 &
L CEHASNTEY  IASCC ORI BFB #MIZEEA~T FTT MO 5 MEL MEAI i STV 5[1], BFB #4 & FTIT
IR AbRRE & il S 368 L ORI TEO R H Y | TASCC ZEENIRET 5 AletE e SV TV A 031, 298
ZEENOE MOV TIIREL < 97035 TUVRWY, ARFFETIL, BFB #4& FTT #47C IASCC Z$8h23 732 2 JFIR 2 B 5 N2
H—Et & LT, 320°C TBFB#f& FIT M2 53R S, SEM @142 EBSD HlEIC &V ATEZREDE Z i~
2. Bk

PWR C 19dpa fif Z4172 BFB #4 & 17dpa B S4L72 FTT M6 77— HEDZ 4241 2.5%0.9x0.5,0.2mm DF |
SEABR A ZEL L, 2 2L ) B TR L7254, 320°C ORGF TOPAIEE 43107, AT 3%0D5 (3
AR S L7, BB, SR SR OB LA R L, SEM BIER 21T o7, F7o, REDOTRVAUT L HMMNE
auA F ) BT XD EIECHZE L7-#%, EBSD Il % 330 L ChIREEO R 252 51l L7z,

3. &R

BRI D7 —VE D SEM 4 & XN, BFB MO v % 2 VI FTT } > I%Eﬁ [f1)
BRI . RO BFB MGk 6% Cibo 778, FTT MClik s : 4
20% T o7, RFTOT A S~6%DHEk CRFT NS TSI AE R, BR
EBE TN R E < e DIEAA B 0 | KN & RIFLITEE SOOI EDEN
1% BFB M D53 K& o7y, RIFLEEO 7513 BFB #4 & FIT #/TK
ETIREWIFRD DR o T, FEERRIRAYAE VY BFB #/Cld (BFB : 74um,
FTT : 10pm) . BRI L C ORI RETICETE L CRoEa kg
TEL, KDV INEUN FTIT M CIEBRERI O A0 C & FIThE RIS . .
RDETE L, ZDOBRORERRRIA~ & AT MERE Lo < aTgErEDS B4 %ﬁ%ﬁf&@/f~ JHD SEM {2
BEZAOND, ZO7D, FIT M TIERy 0 Va0 < . RPTNIZEBRIN &R TRE S ER B o 7o L4
HENT, O CTHRFTOTHNKRE < 725 FTT MO, 1ASCC ZF4E LW RN E 2 b,

BEH
[1] K. Takakura et al.,14th Int. Conf. on Environmental Degradation of Materials in Nuclear Power Systems, Virginia Beach, VA, August 23-27, 2009.

*Terumitsu Miura!, Katsuhiko Fujii', Koji Fukuya!, Yuji Kitsunai?

nstuitute of Nuclear Safety System, 2Nippon Nuclear Fuel Development
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Dose dependence of solute clusters in neutron-irradiated 316 stainless steels
I Z, s B
R F122 42 AT BFGERT

ERIOKIF TR SN AT L REIZHOWTT h AT e —T7 AP /SHr 21TV . IWEE 7 T A X TR
9% g AT D BB A PR T A (R RS Ni-Si 7 T A2 BN JER L. U EOBIINZEN Mn %
BGTe Ni-Si 7 T AXBERT D EBnhoT,

X—J—F: fEFHE, AT VAM, T AT e—T NS T T 4, WEBIRT T T AHK

1. 8

BAIFPEEYMELE LTSNS A — AT T4 AT U L AFIOF - RFIC XL 5 I 7 e R
27w CITIRNF RIS B RE N ORASCHEDOIR T 25 X2, ok, FL L THERAE
PUMEE(TEMIZ X D aHl 23 T4, 7 a i (LICB L QIfiv—7 7 7 v 7 Ry b, FxvET 4. ¢
Hr# DIERIZ DN TE L OBER R IN TV D, THF, R LV O GRIEEZ AT 2 EESITIETH
% APT M1 AS e T- PRI 01 4 U R IS8 L CRRA DI, IWER T2 7 A X OB HE Sho>25H 5
DX E D700, RIFETIEL, K 74dpa £ TR S A7 > U RAEl% APT b T, WHEIR T2 7
A X OBHIC K D2 EH T,

2. Aik

PR X E NI K F TS S mEINT. SUS316 A7 > L ASTH 5, MEHRK (Wt%)1% Fe-0.04C-
0.62Si-1.63Mn-0.022P-0.006S-12.6Ni-16.94Cr-2.22Mo T& ¥, MEHEIL 3, 11, 35, 53, 74dpa TH 5,
APT OBIEIZIE, H AR S0 JE B S A% O It 1P BE L FE A8 & o 7 — O F BRI NI 3% il S 47z
CAMECA tt:#» LEAP3000XHR % /=, HIE I L —H — UL 28— R TI70, sUBHEE 35K, L —H'—
17 0.3nd, 7L 2 200kHz & L7z, 7eds, MIEH OFHIROFBHIL R A A B — LN TAEE 2 v
TER L7,
3. WEER

BHHETNI-Si 7 T AZPEBEEIC~Y N v 7 RAAFE LTz, 3dpa M N6 7 F A Z1XEARD 6~10nm
DR E 70t @ (Large cluster) & [EAEDS 3~4nm O/N X721 O (Small cluster) 73572 > TNz, XIZFRE
WZPED 7 T AZ ODBIEOENE RS, 7T AX DK

BIEDEFHINS 22 T A 2 OHANCFE B L 7= 12 e smal > Large — Tom
B, K& TAZTHITOT M Lz, £/, 7 E‘m = Small clusters (d < 5nm)

52X DT ARBE R TY FAZOKRE STk L g | Large clusters (d > 5nm)
LbTRERUETH oo, 7T AXDRKE S EHEE, i o |

SERIFAR T 11dpa FREHAL, 35dpa IRETHT. S53dpa FRESES @

B L O 74dpa FREHAA CTIEIZRI U CTH Y | 11dpa LA _ETfi '§ 4 r

I BHEI T o778, 35dpa DL EOBHM T M 28 £ 5 |

T R&E 727 T AKX NIFAE LT, 11dpa 75 35dpa ~D Z | |
WEOHMCEN Y T2 Z O—ENENT S 2 LIVR 00 20 A0 60 80
Xz, Dose (dpa)

*Katsuhiko Fujii and Koji Fukuya X BREHIZEED 7T A X OBEE DO

Institute of Nuclear Safety System, Inc.
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Mechanical Properties and Microstructural Changes of Improved Stainless Steel for JOYO Irradiated Next
Generation Reactor
AR kR, fRon B BB BES, R HRC

EIERTFRF R, S RIE TR, ERAER Y (R EEER)

AARTIERERFRFBEER T LAMICONT, hEFRBEICEY £ CHHMMAOME & MEMARELRIC
DWTCHEZITo 1=,
¥—J—F: RF VLR, httFEE
1.#E

RERFEFHIRATLE L TEWENEL/NEEA TR BEEFRKAHFE (SCWR) AIRES K., HEH
BELLTRATULRHIPRE SN TWED, BEHENLPEFRFENKEV LOLHEEEMHOD
BEUNATLORIAMZRET IEELREBELL>TWS, HICFLRBICET2HMEOLIEEFAT
5LT. BEAKICKIER. ERFICLIBEHEGHABREEICH S BHMEFEOETIEOT—2 OIMENE
FNTWNE, AL TIXERBIF T SCWRBEGEEICH (TR HFRETIZL YA C MMM E & MmAa8ET
EIZDWTCHEZETo 1=,
2. RBRAE

HEIEIN HEEEFELUVRTULAMERAL- (SS310 £, Alloy690. Alloy625. T2 £l (T6N). T3 $f (T6F) .
H1 8 H28f) . T2 8 & T3 #llIL SUS310 #R— X2 L1=3 D T T3 ITMHMMIIE L=+ D T dH 5. H1HHIF SUS316
[T, H2 81X SUS3L0 IZ Zr AN LT3 D TH S, FHI SSI 5I5REER A (16x4x0.25mm) Z ALY, BEHLERS
FD CMIR-6 BEH) FIZTiThh, AFEE - ATMREDOEME LT, 485C-4.3x10”° n/m” £ & U 668°C-
4.3x10%® n/m’ TiTo 1=, BEBEEILEE Na BEK T Tahbht=z, BHEEEERIZTIIRHARKRE SEM (2& 58
EEER%E1To1=, F£1-. TEMIZ & U M EREREZ T o=,
.HER

11£485CH L U668 CTHIGFRIT SN -&KTEM L ERFAMOERIERRICK VB OINBREAD
LB %ETRT . B4 485 CRBREICHE N THIENEZETH o1z, Alloye2s AEARLEIELTE Y. HUDIE
THELSSEMBERBRICEVTHENEIIHAEINZ LT Y BHBELOEZENREA DN, K 2(X485°C
& 668°C THRET L 1= Alloy625 EE DM E TH D, TEM 2K DMMEBBEEORRIC OV TIEERICTRS
T3,

0.2% Yield Stress

Alloy690
Alloy625
T34
H18H
H24
0 200 400 600 800 1000 1200
Yield stress (MPa)

1 HEMEOERSIRARICK DBRKIEH 2 Alloy625 & & DM E

SEXH

[1] Junya Kaneda, Shigeki Kasahara, Jiro Kuniya, Kumiaki Moriya, Fumihisa Kano, Norihisa Saito, Akio Shioiri, Tamaki Shibayama,
Heishichiro Takahashi, “GENERAL CORROSION PROPERTIES OF TITANIUM BASED ALLOYS FOR THE FUEL
CLADDINGS IN THE SUPERCRITICAL WATER-COOLED REACTOR (2005)

* Mitsutaka Nishimura®, Ken-ichi Fukumoto?, Takashi Oniduka? and Hideki Matsui®

YUniversity of Fukui., 2Research Institute of Nuclear Engineering., *Tohoku university.
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 502-1 Nuclear Materials, Degradation, Radiation
Effects, and Related Technology

[1C11-13] Reactor Pressure Vessel 1
Chair:Naoyuki Hashimoto(Hokkaido Univ.)
Wed. Sep 5, 2018 3:35 PM - 4:25 PM Room C (B21 -B Building)

[1C11] Physical property measurements and crystallographic analysis of G-
phase Ni, Si.Mn,
*Yoshitaka Matsukawa’, Masatake Yamaguchi?, Yoshiya Homma', Fumihiro Nakamori®, Hiroaki
Muta®, Daichi Ito’, Yuji Ohishi®, Yoshinao Kobayashi* (1. Tohoku University, 2. Japan Atomic
Energy Agency, 3. Osaka University, 4. Tokyo Institute of Technology)
3:35PM - 3:50PM

[1C12] Microstructure analysis using X-ray absorption on HAZ of ion-irradiated
RPV steel
*Yoosung Ha', Keiko Iwata’, Hisashi Takamizawa', Yoshihiro Okamoto”, lwao Shimoyama’,
Mitsunori Honda', Satoshi Hanawa', Yutaka Nishiyama' (1. JAEA)
3:50PM - 4:05PM

[1C13] Irradiation embrittlement of RPV steel model alloys with different Cu,Ni
levels and recovery behavior by thermal treatment
*Yusuke Goya', Hideo Watanabe?, Takuya Yamamoto®, Takuya Tsuru' (1. Kyushu Univ, 2. RIAM,
Kyushu Univ, 3. University of California, Santa Barbara)
4:05PM - 4:20PM
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BEKIFEN Rz DM g TRl O mEEGICE T 5 AR
Physical property measurements and crystallographic analysis of G-phase NijsSi7Mne:
A fundamental study for lifetime prediction of reactor pressure vessel steels
undergoing irradiation-induced embrittlement
Rl FeFF N, hp BRI, R G, AR SO Rl R,
JHER R, K RTR G, VR sEE

VA REE - @, 2 IR BT SEBR FE AR, © KBRS, O TR

JR TR E B Z RO B M L D5 & 4 L 72 D2HTHY “G A (Ni16Si7TMn6) DNV 7 b % 7 — 7 Vafig CTHERL
L. MHERIEZIT o T RICOWTHET 5, FREHEOKRE L B LB RICOWTEE KT 5,

F—U—F: EHEES Wb, i, otk R

WL KN DIE NIRRT DIRA 4 (AS33B 72 L) OREKM O EAER T, BE &R R

DHIFNRCTHEL DT ) A XOFTHHTH 5, EEBAAE S ORAFERITEIS Cu AHTHT 228, 3040 4F
T 25 & Culdd k518 L RV IZ NI & Mn, Si 72 EAHTH LA H[1], Z 9 Ni-Mn-Si #rHH#1%,
INETEWHERERNDNL T, #H_E late-blooming phase & FEIZFLTCE 7223, 2013 FFEN D, ZHE4
BEUEAY G HH (NijgSiMng) & EZXHONRE THD LIEMT 2 WMENE LS L TR >TEL2]L, 2
DEFMOMREZET D L. EIREGEONelbFHa TRIORKEZ M LS 57200 BRRy e fgso—ob L
T, GHOHTH A = AL EHHNT L[], ZNEBEX THIHO TRNSEZ M L2 2 L REDTH
HEEZBND, ZOIDOITIE, HrOET ) FH) 72 BRE) ) & EMEICEHMET 2 2 L BRERAIK TH D3,
BUIRClX G FOPPEIC DN TORFRRZ LTz, SHEEROZYEELREET D 2 L BNNEECH D, AR
JETIE. G HHEDOLODOHMA Ty N T — 7 EMTIER L, BlROHE, BURSRERE, MU L W
ST — X RS L. S HICHBETRVX — 2R CE N 5 2 & 2Rl T-, 58T — ¥ % Thermo-calc
7o EOWREKFHFEICK I TS Z 0, AMIEOKEN 7 B ZETH %, Thermo-calc DEEFF DT — & ~<X— &
(TCFE8) THMH L7 G HORAIT, EEORUT LT 800 K b 2D Z LR LNERoT, 72, G
FRIZFER IS, ATy MZALTH 2 Z v 7B AL L, FFTHMHBICENTLE S ZEBHALMNE
Rolz, EREOEI AR LWAT L THE-JREGR BTV, v Ia2b—va UV CERT—FE2LEZFET
EMECHBLCE 200 b Lz, G HOBAIZRER T 2R FOIT 116 HdH Y, S HITHEMEOEY H#
WIZHELE L2 < TER B RV | KBRS —REGRANEIC R D, SRIORERIL, R IFRIT
BUIOIAMET Y =7 NORPIOBETH L0, BEIELIRLZIZOWVWTHRNT I TETH D,

AFEFO—FITEIE (16K06767 & 17H03375) & ISI) 8:8MBhRk4: (55 26 [B) DR TH 5,

SEICIR
[1] Zinkle, S. J. & Was, G. S. Acta Mater. 61, 735-758 (2013). [2] Sprouster, D. J. et al. Scripta Mater. 113, 18-22 (2016).
[3] Matsukawa, Y. et al. Acta Mater. 116, 104-113 (2016).

“Yoshitaka Matsukawa', Masatake Yamaguci’, Yoshiya Homma', Fumihiro Nakamori®, Hiroaki Muta3, Daichi Ito', Yuji Ohishi?,

Yoshinao Kobayashi*; 'Tohoku University, 2Japan Atomic Energy Agency, 3Osaka University, “Tokyo Institute of Technology
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A7 VRS LERFFENBRMFERCEIBO X BB ZE AUV -RiEES s i
Microstructure analysis using X-ray absorption on HAZ of ion-irradiated RPV steel
OMERE, AHE R, EAE K WA DR, NI L Kl FEAd,
OB, WEIL B
H A A0 JE BR s A

JRAIFE TR OVRBEEGC B (HAZ) (22T, TRl X SRR oS & (EXAFS) AT &2 FH VT A
2 BREHT X 2 VR 1R OIS AL & R T
X—T—F : JEEZM, WEBGE, X RINRES, o A4 Bt
1. #8

JR AR I R as B O R HEBGEERT (HAZ) ClE, BVEREIZIG U CHR2 94 LT b, HAZ o UL
AT = A LA DAL HAZ O O RS IZ L A WA EZ b 2R~ 25 2 L NEETH 5 EXAFS 1T,
X MOT RN X — WG E Z 2N DA L, JeREA O RV F — CTHEE T2 ih S L5 BRI
TRV F —ZONTCEIE X BEETITEE X BN 2 FIETH Y | FEEILHRITEH L THRIAGIEBEC L
FIREOERE TG TE 5,3 ILT b AT a—T R BTkt ) A — X —f8lIc BT REIR 7 T A% —
ENBIEETE DN, EXAFS TIEBIZET 25O LRI M & U CIFEEMICFE CT& 2, ABFETIL,
AT U VAF ==L ATy K (LT, 77> R) BFCELD HAZ ORBEM L OA 2 BRIk}
LT, EXAFSIZ L DR EITLFED X MBI A LT Mz BfG L, s 02 b2 A L7z,
2. RER

A48 (Cu: 0.16Wt%) D7 Z > KE FD HAZ (2%t LT, 290°CT M@@U_ﬂ
2.8 MeV O Fe?* A A U Bt 247 o 7=, BIGEITIEE K E 25 600 nm D "_ ﬁ:;_i’;wn]
TESITHVTHI 05 dpa Tl o7, HUHIEHER (KEK PF BL-27B) 1745 it
W, RIS L OB 5 X BRO ASH & 45 B & L7-doeik
Z FAVC Cu K WX (8984 eV), Mn K WRIRii (6539 eV) KT Mo K %
I (20003 eV) D EXAFS JIE 2 FEhi L7, Huf L7e X BRIRIA ~ 2
RV DFEHTIZIE WINXAS 3.2 2 L7,
3. &R

B 112 Cu K Wi & Mn K BRI O AR BRE A K OG0 7 — U =
TR bVERT, £lo, FBRFER LT 5720, XAFS Hias
B 7 b FEFF 12X FJET-% Cu lTEH#R LT Fe @ bee AUAE AL %S
(bce Fe-Cu)=eZe LA K ifa 2 A8 E L 7= & dh i (bee Fe-Cu- /K ) O EE 7
T AT NV ETRT, Cu KRNSO 227 R LT DN T, Mn KW I
FREAE O &' — 27 18 S IR IBEAC 2RI ED LT Y Culi 14
PO T EFIOE A ORI b L < AN AR Lz Z L2 B, o 1 2 3 4 s
FEFFIZ X DETNVHEAEORROFERKTH L Z b, A 4V REICX JF T B RE(A)
0 2R B3R L, Cu VR IX 28 LA R BfG & OBEA IR TIFEET 1 Cu K Weisi, Mn KWL
D ATHEMEANVRIB S 172, 75, Mn K BRI 257 P ATIEBIc . 07— ) mERBEAST PART
BAMEATRD BN LD WERFOHTH Cu LB Kof — TEEF ISR OTR@ASS
MRS NEDEEZ BNLD, —J7. Mo KWRILHED 27 kI HOWT, KRB TIZRVBRE IS L T
3% HAZ DRI K VW DFE0 B AL Mo BRI D 53705 HAZ ORI K- TR D Z & A3 HER
ENTz, B, A A VBENTE D Mo K WRIED A7 R UIZIZAR IS & i U CHERZLDGRO 5
Nl moiz,

*Yoosung Ha, Keiko lwata, Hisashi Takamizawa, Yoshihiro Okamoto, lwao Shimoyama, Mitsunori Honda, Satoshi Hanawa,
Yutaka Nishiyama
Japan Atomic Energy Agency
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BHICLDREFFEHEFMD CoNi FMNER & BNE (K HEEEE
Irradiation embrittlement of RPV steel model alloys with different Cu,Ni levels

and recovery behavior by thermal treatment
BREOET, WE i, I SRR, LK R
PIUNREE, 2IUNRE: SRR, P ) T v =T REY RN TR

JRFIFE BT T VBRI, PR EITEA A CBE L, BINTHEIC X DMk He & ONTER
SLERIC X D MEALEE s I ILR 7 T A X —DFEET OV THRET L7,

F—0—F : WAk, BEA A MRS, RFEESEGRM, PR

1. #8

JRFIFE Sl (LU, RPV 8) 1%, EEERICh RN A2 5 2 810k 0, BEREAERIN,
ERECICEEVE LT 5. ZORKHED EER DO —> L LT, ST ORMY TH S Cu RO RIMTHE D
HEEERN BB BE R 7 A X —DIRBZFET bih. Z ORI RIEY 7 A% —1%, APT B8 Sl2 kb,
Cu=°Ni, Mn, Si7Z2 ENEREL TWD I ERMER SN TN D, ARBFFETIE, Cu = Ni 2SEHIC LIE T 2
WZOWTHRD DI, IVAR 7 77 ATHASN TS Cu BEIONi GH RO R % RPV €7 VA4
MO A CEA 4 B 21TV, RS E & BVLBC X 2 BIE %8 2 it L7z,
2. RERAZE

AEHT BR2 JFCHYE IS L2 Ni OGHEN RS 4 fJH (LA K, LB#, LCH, LD#) & Cu D
AENR S 3FE (LGHM, LHHM, LI#) O RPV HlET VAa% Ao, BESMAE, BRENEED 290°C,
PRGN 8.28x108[n/m?] (K9 0.16dpa) TdHD. ZiH Okt A A4 2 RS TS U 72308k o NI HRAR L 22
2N EM ERE T BAMEE I TiT o 7.

eI A (BR2) #UBFO M bEITE BRI 13 A ARE XS oM GR L 2 — %2 v, 3EHR
FE % 290°C7> 5 600°CE T 50°CHI AT 30 43fH], EZ2H (K 3.0x10%[Pa]) TEVLEE L, ZiLZHOEULE A&
Do R TE v — AR S ABE A2 WV CREEERIE 21T - 7.

3. MREBR

112, BR2 ikt & IVAR (T L DAL O R BAKEMEZ RS, O 100l S s
F4E, IVAR O & 135R2 Y, Cu BEMEN LG HIZAMARIE 15 %7 g e El
LTW5., ZhiE, BEHEEOENMILD O EHERESND. % Q)j

BR2 BUEHOD Cu I HE (K FHE D BRI X 7 W LIl BB 2 1R 8% Je
2 TIX Cu IR E DR B O 1T 350°C B KRE R TFLTWAHDITHRL, f
Cu M IE D5V LC K 350°CE CHUEIE F 475 S 20, ZOfEND, Cuk RN o T e
GERNI TAS T Cu EBEY TAY—EDRCHRL TS s | 1 RITRIEE
B, EHIC, NEBRERIFPEICOV T, NiEOIRL LA HI3 400°0HT 20 e
DD P DRI AR F A2 Rm T DIk L, NijBEO&WLC, LD #1E450°C 2 0
FRECAE CTIEE T4 LTV%. %7, % RPV M Th% ASIB HOB 34
ERE kB TEEES F 00 ' — 27 1240 450°CHHECdb ¥, LA M0 LG ML P
Bied. UEMD, Cu® Ni BEOEVHETIZY 5 2% — 07 HRIRE fEk 75100 260 300 480 60 600
MEIRD & TRTE, SHRNEHEEZ1T5 . 2. [EIEZEO Cu BHE L1

*Yusuke Goya', Takuya Tsuru!, Hideo Watanabe?, Takuya Yamamoto®

'Kyushu Univ., 2RIAM, Kyushu Univ., *University of California, Santa Barbara.
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[1C14-17] Reactor Pressure Vessel 2
Chair:Koji Fukuya(INSS)
Wed. Sep 5, 2018 4:25 PM - 5:30 PM Room C (B21 -B Building)

[1C14] FY2017 Investigation for Improvement of Evaluation Methods of
Irradiation Effects on Reactor Pressure Vessel and Core Internals
*Masato Yamamoto', Tomohiro Kobayashi’ (1. Central Research Institute of Electric Power
Industry)
4:25 PM - 4:40 PM

[1C15] FY2017 Investigation for Improvement of Evaluation Methods of
Irradiation Effects on Reactor Pressure Vessel and Core Internals
*Tomohiro Kobayashi', Kenji Nishida®', Masato Yamamoto® (1. Central Research Institute of
Electric Power Industry)
4:40 PM - 4:55 PM

[1C16] FY2017 investigation for improvement of evaluation methods of
irradiation effects on reactor pressure vessel and core internals
*Yuichi Miyahara', Kenji Nishida', Siwei Chen', Katsuhiko Fujii? (1. CRIEPI, 2. INSS)
4:55PM - 5:10 PM

[1C17] FY2017 Investigation for Improvement of Evaluation Methods of
Irradiation Effects on Reactor Pressure Vessel and Core Internals
*Kenta Nishimoto®, Tomohiro Kobayashi', Masato Yamamoto', Kenji Nishida, Yasufumi Miura'
(1. Central Research Institute of Electric Power Industry)
5:10 PM - 5:25 PM

©Atomic Energy Society of Japan
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Tk 29 FERFIFENBZRVFRBENORHNZEFMFEZNEEL
(1) Zion %£EF/ 1 SHMENBREF# DIREA RBKRAESh

FY2017 Investigation for Improvement of Evaluation Method of Irradiation Effects on Reactor Pressure
Vessel and Core Internals
(1) Through-wall fracture toughness distribution of decommissioned Zion Unit 1 reactor pressure vessel material
A B R st
V) T ST

KE TR & 72 o7z Zion FEFERT 1 SHEDE ) BAFREM & 56 GUTHRIEAS EB ORERENNE 2 314 L 7=, I,
R FRE TR & HNREIE CIREHEREBR THEN T2 V4R S L0 BN W2 L 28 Lz,
F—T0— F : FUFFEN AR, B BHERINE, ~ R Z— T — Tk 8V C(T)RBR

1. ¥E

TINJEBAET B 5 | 2k 2 R PERAI AL T do 5 E I A e N7 13 . IR M b B S Moo BB ¢
HOWED U4 JES & A THIEPIE D FNEN @V ATREER & D, ~ A ¥ — 1 — 7 E(MC 1E) &AM EHE
4X10X9.6mm D/ C(T)ikBR R (Mini-C(T)sR f7) (1 X 2 MEENME O BB 2 TE 0 L, 15 67
BHAFAR 00 PB4 | BEH) & AU 72 FERRIE ) R 2R RERA Bl AR R 5 18] O RSN I 3 A7 A B & vz Lz,
2. KBk

210mm ORIE % 17 JEI2nEI L, Wl 5 1,2,3,4,5,7, 16 BX QN 17 BB S T-L Hi, 1,2,3,4,58
KON 7J@END LS HFALO Mini-C(T)ikBi 2, Zh i 18 (RER L7 (K1), SEVE-Hath B o bifE
ECHDHBIREE T, &2, KB, HAEIC MCIEICTEMI L, & OWRIE T 185540 21572,

3. fR e
H2onLkh, RTOHE, ETOHMIZONT, A7 Todd  ushlt

S, BRI OBRBA L LTED BTG TL ﬁiwﬂ HH‘ H%ﬁ

ik, WEHR~OBINERICBIT 5 ENETH S LS Hip — T7IHEHER

2R L, IZIERISENZNLL T OEE (A% ED T,) &#Fib, 1 WREFHHORER BN E

VA JE S DA OEALITK LT H T-L HAL CERSFRICEH C& 5 2 40

L ARRSRE, EABBNEEEEL. SRR s | Se || T e |

BREVN bbb THCHEINE (5 T) 27l W 2o o

H DL 0~40CTH Y, NRETHEOBHAETREL T » |, .

Z 15 AVFF ORI L &I Y 35, Yi%FERT ClIkE ig :

0 20 40 60 80 100 120 140 160 180 200

ARERAE E OB LRI L 0 . 2 oeiEis M oMk &l HSYR-BHER NS DR (mm)

FY 9 D ER R RSFEZ A L QD2 E BN E R o7z, X 2 wEH D To DL

SEXH

AL, R PEEE G RV F =T DR 29
IR ) D2 ANEm LIS E T 5 4eE IR D 7
DO OEANPAFEERE (717 245 b O IS
DR ETMTEOSE) kv Fonzbo
TH D,

[1] AABRH A JEAC4A201-2007(2013)
[2] Yamamoto, et al., ASTM STP1576, STP157620140020 (2015)
[3] Rosseel, et al., ORNL/TM-2016/240(2016)

“Masato Yamamoto* and Tomohiro Kobayashi!

ICentral Research Institute of Electric Power Industry
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TR 29 FERFFENERRUVFRNEEDORFEETEF EDOEEL
(2) Zion B 1 SHEHNBHZHMOHRELRAEICH TS
hiEFRHICHES =/ 0EEEL
FY2017 Investigation for Improvement of Evaluation Method of Irradiation Effects on Reactor Pressure
Vessel and Core Internals
(2) Through-wall microstructural changes of decommissioned Zion Unit 1 RPV steel due to neutron irradiation
RPARY NI ST/ RN it - SN 1T N = N
o WAL R Gl

Zion FEIT 1 5D HEREL L 72 E A8 OB 1T 2 & B KOWHEIR 17 7 A% — DR %
FEA L7, JEDRIRNREN e b DO E 2 HERE L 7258k i O X138 237THV 2R L, FEAEE DD
HasWNEICEDLIZ DN TR S MR T L7, MBHRICIE, Sk B RIC=y o, v Ty, v arBLO,
WaEZte s F AL =N L TEY, £ORES1T28~29nm Th o7z,

X—I—F  BFEEGH, BEFEMH, 7 hAaT e =T il
1. #8

JE AP ) 282\ R 2 BT OINEBAE R 3 DL 2 e b 5720 BRI Ci, ARBRE R
S5 &I E S RS DM E R L O 7 ik 2 A L. JE N ARNEE R L OWNEED) HK
JE U4 GREALE (U4A-T) (B0 5 ik BRETAT O IEMEMEMERIRE D220, BUTIHIFEORFOHE & 72
HAREMEN D D Z & 2 WG LT, fi T AMCIIKIE TR & 72 5 72 Zion ZEFT 1 SHOE I K
ARG L L, JENEBOREEL SR L2 I 20T, MIBLOWER T2 7 A% =D %
AT L 72 RE R A WmET D,

2. RER

210 mm JE & O ) Al 2 B 7 T LT 17 IS HEI Lz, AaNEE[2S 1, 2, 3, 4, 5B &
O 7TEHOMEHIR LT, SHBRZITH LT, 1, 2B XS BEOMEHZOWTIX, 7 hAaT'm—7
WK VRERT 7 7 AZ—BEFM LTc, 206 OMEIO 7 7 v R-BMER G OEREHX. ZhEh 9,
19, 29, 39, 49 B LN 70mm TH Y, FBEEIX, 6.4, 5.8, 5.3, 4.8, 4.4 3 L N3.6x10*® n/cm? (E > 1 MeV)
LRGBS,

3. ¥R

RENFEITH BTN 1 JEH DRI L= A o S13, £ 237THV 2R L, ABRNEIctETeicoh,
HEME T 2EmMER L, 1EBEBIO2EH, U4TIHEDSEHENGERLMAORB TG, 8
EERIC=y o vy YY) arBROE G T AX =R L TWe, FRBiHho s 7 X
H—DIEJERT 2.8~2.9 nm LIFIFERBEECTH- - 280

. 7T RS RIS X ORI AN 2 > 5 .
DRI L2 OGP E T EWRER L 2o Tz, s
10240 1
AR, FOFPEREE G X —F O 29 FEEIRF ) D2t ’;li
1) EICH S 5 Ll R O 7o 0 ORI R (RTFEAREL R 220 5o
PN O IRFTH TR PO @ IEL) Ik BohizboTh Y 200 | 0° o
2o
BE W 180 ‘ ‘ ‘ ‘
[1] /bR, FASELF J)248 2017 4EEK 0> K23, 2101 (2017). 0 %0 . mﬁ;g?é o ?:fm 200
“Tomohiro Kobayashi!, Kenji Nishida® and Masato Yamamoto*
ICentral Research Institute of Electric Power Industry 1 B h— Rl X HV1 OREFH [R5 A
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Fk 29 FERFIFENBRZRVFREENORFCETMEFEZNOEEL
Q) PEFRHFZZ T —RATFHAM FRAT U LRMHD 2/ O & BRRRE
D AR

FY2017 investigation for improvement of evaluation methods of irradiation effects on reactor pressure
vessel and core internals

(3) Correlation between microstructure and yield strength in neutron irradiated austenitic stainless steels
OB MmO ETY BOEHEL B sz
VR RAETERT, 2R AT DFTERT

P TR SN A— AT A FRAT U L RHO R 7 v filfk 2 FaRE M (TEMYBIZ L 7 kA
Tu—7 MBS T T 4 —(APT)HTIC LV R L7z, BREHTHE O BARIREE DG/ 13, AT B 1-47 T
W SNTEAT VA ERRRICA r D RIS W THEE TE 2 Z L 2 L 7=,
F—D—F: =27 FA FRAT VA, THEFRE, 7 hATr—7, TEM, RBIRIRE
1. #8

ATRACIE, BvptErF (UMTR) THRESNTZAT UL REICBWT, 79 A X —ORER A o & —
0> 0.068 &35 2 & TARY SISV ERIREH 5 OHEENFTRE L 720 Z L 2 #E Lo, AR T
X, @ (BOR-60) THRH SN 7-hifiMiE (CP) OAT v L ASHOREREZ#RET D,
2. RER

KE®DCIR 7r =2 MZBWTHEIEF (BOR-60) T 5~47dpa BiSt 47 27 > L 24 (CIR CP316
& CIRCP304L) @ TEM 52 L APT /oir & 32k L, X 7 v fllifk & BRIRBRFEHE /> O AR SV TR L 72,
3. ¥R

800
TEM TlX, 77 v 7 Ky b, ZREML—TBIOT7Z7 7 £ o INES CPa1aL
= F O JNES CP304L i
N T IBE S, *ﬁﬁ@ﬁfﬁ*ﬂrf‘ﬁv'*Hﬁ\%%%%émf:o APTC = ||a creras
%600 Ao CIR CP304L A
X, =y e Y AV Ly T AL — (NisSi 7 T A4 & | et o
=) L OB CHSL LTy TR — (CurTAE—) & | . :
753%% XN, #1 \_%ﬁj—\ L7377 Dfﬂfﬁjﬁ@‘ﬁ_/f =z ké&ﬂﬁﬁ@ %400 EEI o ]
A R, o, BRSO ERME & B & FEEOFE ﬁ . |
?%ibf:§+%1ﬁ®%{%% 1 &:ﬁ—\‘j—o I:P@ REf!j:\ jcrlﬁk@ gzoo %?al‘z;nandJ.TA Busby, J. Nucl.
TEM BAEREBTHRIL TS, oML e g O p 0 .
Nucl. Mater. 444 (2014) 331-341.

CIR CP316 (Z B CRHEEAREVEAICH D8, 7 T A K —D T MUUUUUIUII TR UEVSRS TS

0 200 400 600 800
g@f.%fz 0.068 & Ltﬁlj?ﬁ L H#a%@i{ﬁf[iﬂj@ﬁf“@ﬁé/\ Measured vield strength increase / MPa
BB < HERE T 5 T & DSHERR ST, B4 L KRB 5y O IR & FH 5

FICIR Vv Y27 MM THEIZE SN 7 vl O A X & Bk E o
I599 Ky k o , o o
o o L — IO N—T Y Ni-Si ¥ S A% Cuy3R%
P4 X (nm) 5.5~5.8 7.7~9.8 ~6.1 2.6~8.6 2.0~25
BEE (m®) 1.0~1.4x10% 5.9~8.3 x 1022 ~5,7x10% 1.7~6.8 x 102 4,6~9.5x 102

APRRNT, P EER G AR F— T DK 29 IR 7) O athm I E 9 2 el B O 72 9 O EARPR S S
¥ (R E A G R O NHEEY O IRIT BRI FE OB L) CXEV/BohzboTH D,

BEXE
[1] ‘= FAh, HARFRA %2 2017 4EFkO K2, 2103 (2017).

“Yuichi Miyahara!, Kenji Nishida!, Siwei Chen® and Katsuhiko Fujii?
ICRIEPI, 2INSS
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TR 29 FERFFENERRUVFRNEEDORFEETEF EDOEEL
(4) ENARMIRQ HMOEELREHICH 1+ 5 &R
FY2017 Investigation for Improvement of Evaluation Methods of Irradiation Effects on Reactor Pressure
Vessel and Core Internals
(4) Evaluation of metallographic structure in each part in the thickness direction of JRQ material
PA BRI R LA ENY T B = gt
LR ) R AT ST

JELF-47 ) 25 2 2 B8R L 7= IAEA FEYERT JRQ M OHJE 7 M A& 5012 36 1T DM B D35 12 2 54 5
MERZPAONIT D720, SBEMAMRA FEHICFEM L-, BE 225 mm @ JRQ M OMER L Tk,
WROMBEDFED DT, AL bR 1254 LTV 223, 24 mm BLENER T, JEIES AR LT
SEAT TR OV LR M 22 S 0, Niy Mn, Mo ZE Dt DREFEO b7,

X—T—F: JENEGH, SRRk, Wi, EPMA
1 #8

AREETIT, I E TITREEORIE; AR & AR R OB RS A O BEREGDE ORI RIZ O
T IR Al 2 155 LU 72 |AEA BEYERS JRQ M2 W TIRAE L T & 72, T ORR., WEREIZHIT

% AR B OIEVEMEIEER IR E S HENE L 0 IR FREORKN %5217 THRENTIZ LS TRV ER
RETHLZLERDN>TWHH, ZOWRIEFKE & AEN ORI FFED 2% 53 2R ER 2 5

MZT B 728, IJRQ M ORI AIEERIZ DU T4 B AR AT 4 S50 L 7=,

2. BER

225 mm JE = O MRS 13D LA ¥ —IZ 08 LT RBEH O IRQ M OHF G | WEERHEN D 6
~113 mm DOERIE S DI EHZ SV T FBAMEIBIEH LU EPMA (T & 5 o0 O &2 %k L7z, K]
JERMEEE & U2-T IO\ TIE, AR CHRIE G TANCHK 3 um IR CEBMEMEE 4R L, 3 ok
ST D 2 & TR D 3 IRTTTIRCARFE R 2 51l L 72,
3. ¥R

WS 2 T 25 TR 258 O S o 7243, 24 mm
LB CIIESE S5 ATkt U CEAT THR ISR OV fi Ak 3 8
X N7, EPMA IZX D0 0TERN G, EREIEE CTliifk B
ZE bR LT (K1@), 24mm BLEN s
O FR OB TIT NI, Mn, Mo FEOEHEMPMEL TEY . §
FRC 12T RSB THE Th o (H10)), Gk —
3 RTBBEATo kR, 12-T BT 2 ko sl 1y E——s = Lmm

(b) 1/2-T f%

A3 230 pm T JERES NS IE 2 mm LEFONTE Y L AR 41 EPMA I L% Mn /st

13K 25% CTH - 7=,

AR, BRI PE L B L X — T DAL 29 4R FE R -7 D2k m FICE 3 2 3l B D 72D
OB (R E S BN OYF NS O IR S O EEl) L5 0TH D,

BEXE
[1] /A, BARB D54 2017 R D K4, 2101 (2017).

*Kenta Nishimoto?!, Tomohiro Kobayashi, Masato Yamamoto?, Kenji Nishida!, Yasufumi Miura!

Central Research Institute of Electric Power Industry
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[1C18-19] Severe Accident 2
Chair:Nariaki Okubo(JAEA)
Wed. Sep 5, 2018 5:30 PM - 6:00 PM Room C (B21 -B Building)

[1C18] Effect of heating during the severe accident on the strength and the
microstructure of LWR steels
*Taro Fumimoto', Kohei Noguchi', Kento Takahashi’, Shiro Jitsukawa' (1. National Institute of
Technology, Fukushima College)
5:30 PM - 5:45 PM

[1C19] Estimation of the annealing effect on strength and microstructure of
LWR steels during severe accident
*Kohei Noguchi', Taro Humimoto', Yukito Yamashita', Shiro Jitsukawa' (1. National Institute
of Technology, Fukushima College)
5:45 PM - 6:00 PM

©Atomic Energy Society of Japan
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P OEE R UMM T S BEERROREEDHTE
(1) HMERSOBERFELEEDORE

Estimation of the annealing effect on strength and microstructure of LWR steels during severe accident
(1) Residual strength estimation of the reactor structure after the severe accident
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[2] GE. Korth, et al., Nuclear Engineering Design 167(1997)267-285
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* Taro Fumimoto®, Kohei Noguchi?, Kento Takahashi* and Shiro Jitsukawa®

INIT Fukushima college
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Estimation of the annealing effect on strength and microstructure of LWR steels during severe accident
(2)Effects of heating on the strength and the microstructure of the reactor materials during severe accident
oo R, oo KERY. IE =AY, BN &Y
1. &l TERFEHEMFR
A FUHRH TRIBZE A LT 316 $l2 BESi 95 & | PO XBESIIE R R R e WA L LT, BRETCHEA

ST AR D BEM A~ DS E 0 LERL T2 2 & T, FHOARMEITICHE G TE5 LB 2T 5,
*—0—F: EEE—RFHREMR FREHE REHEE REE (4 E5, #iaEs
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[1] R. Pelli, TMIV(92)SFO1.

[2] GE. Korth, et al., Nuclear Engineering Design 167(1997)267-285
[3] B.N. Singh, D.J. Edwards and P. Toft, Riso R-1213, 2001

“Kohei Noguchi !, Taro Humimoto ', Yukito Yamashita ', Shiro Jitsukawa '
1.National Institute of Technology, Fukushima College
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[1D01-06] Fuel Debris

Chair:Tatsumi Arima(Kyushu Univ.)
Wed. Sep 5, 2018 10:15 AM - 11:55 AM Room D (A32 -A Building)

[1D01] Research and human resource development for analysis of fuel debris and
decommissioning technology of Fukushima Daiichi nuclear power plants
*Msayoshi uno’', Yoshinari Anoda’', Osamu Kuwazuru?, Yuuji Arita’, Akihiro Ishimi®, Tatsumi
Arima* (1. Research Institute of Nuclear Engineering, University of Fukui, 2. Graduate school
of Engineering, University of Fukui, 3. Japan Atomic Energy Agency, 4. Kyushu University)
10:15 AM - 10:30 AM

[1D02] Research and human resource development for analysis of fuel debris and
decommissioning technology of Fukushima Daiichi nuclear power plants
*Takashi Onitsuka’, Kozo Katsuyama?, Akihiro Ishimi?, Masayoshi Uno' (1. Univ. of Fukui, 2.
JAEA)

10:30 AM - 10:45 AM

[1D03] Research and human resource development for analysis of fuel debris and
decommissioning technology of Fukushima Daiichi nuclear power plants
*Aruto Kawakami', Masaki Teranishi', Osamu Kuwazuru' (1. Fukui Univ)

10:45 AM - 11:00 AM

[1D04] Research and human resource development for analysis of fuel debris and
decommissioning technology of Fukushima Daiichi nuclear power plants
*Taishi Inoue', Yuji Arita’, Toru Fujita’ (1. University of Fukui)

11:00 AM - 11:15 AM

[1D0O5] Research and human resource development for analysis of fuel debris and
decommissioning technology of Fukushima Daiichi nuclear power plants
*Tohma Iwasa', Tatsumi Arima' (1. Kyushu University)

11:15 AM - 11:30 AM

[1D06] Chemical states of plutonium and gadolinium in fuel debris
*Shiho Watanabe', Hiroto Ishii', Yuji Ohishi", Hiroaki Muta', Ken Kurosaki'** (1. Osaka
University, 2. Research Institute of Nuclear Engineering, University of Fukui, 3. JST PRESTO)
11:30 AM - 11:45 AM

©Atomic Energy Society of Japan
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Research and human resource development for analysis of fuel debris and decommissioning technology of
Fukushima Daiichi nuclear power plants
(9)Outline of the research and achievement of study on fuel debris analysis
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*Masayoshi Uno?!, Yoshinari Anodal!, Osamu Kuwazuru?, Yuji Arita!, Akihiro Ishimi2, Tatumi Arima3

"University of Fukui, 2JAEA , 3Kyusyu University
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Research and human resource development for analysis of fuel debris and decommissioning technology of
Fukushima Daiichi nuclear power plants
(10) Properties of Frozen Body of Melted Debris Containing UO,
R OEEY BIL == mA WS F EE!
“EIEREE, 2AEA
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“Takashi Onitsuka®, Kozo Katsuyama?, Akihiro Ishimi® and Masayoshi Uno!

University of Fukui, 2Japan Atomic Energy Agency.

2018%F AARRFH%¥S -1D02 -



1D03 2018EMKDAL

BEF-RFAREROBRNT T 58 - BRIFRWICEDLLIHR - AMBER
(1) WERHTITIVDS 7 OBt L <) OERRRE

Research and human resource development for analysis of fuel debris and decommissioning technology of
Fukushima Daiichi nuclear power plants
(11) Microscopic material properties and macroscopic compression strength of simulated nuclear fuel debris
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[8] FAWRER, 120, HAKMEA (&) AFFY 7 (b) Z3F5 0291 /3
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[4] <FPEIEME, Sokyel, B ARET 5%
£ 2017 KD KRE (2017), 3J06.

*Aruto Kawakami®, Masaki Teranishi® and Osamu Kuwazuru®
YUniversity of Fukui
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Research and human resource development for analysis of fuel debris and decommissioning
technology of Fukushima Daiichi nuclear power plants

(12) Formation and dissolution behavior of SrZrOs
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BET A HTIZEB T, 900CE TORET
BB O Sr B LN Sr0 oI S o 7=,
PLEDORERING, Srid Zr0 12 K » TRE(L S h, i - ISR S b &2 6D,
AL SRR A TR A ) o AT AAFIERA R S 36 -3 & 4R U 72 U7 DRS00 - M B kit 253 (B L RSB ot -
MMBRERIE T2 75 5) O—BE LTERBL TV,
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(1] 5. AW, %64 [RIEEHEGR (2016.5) 3B-02-1640, [2] A M, [ 71754 2017 KO K 3]08

1 X#HEHr AT hv
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University of Fukui

2018%F HFRREFHER -1D04 -



1DO05 2018EKDAL

BEE—RFHAREROBRHT T SH - BFRWICEDL LR - AMER
(13) CeO,-ZrO, R U UO,-ZrO, M B REE)
Research and human resource development for analysis of fuel debris and decommissioning technology of
Fukushima Daiichi nuclear power plants
(13) Melting behaviors of CeO,-ZrO, and UO,-ZrO,
et R, AR b, fitE \BREA, HDE —uk
JUPN R

CeO,-ZrO, B M L C L —H — I E R L e EASIE TR A HET D Ldic. L= —T7 T v ia
& (LFE) 2R B - BMRERZ5HE L2, SO T, 2 FEINFE (MD i) 12810 CeO,-Zro, K TF
UO,-ZrO, VAR D f il 2 5l L 7=,

F—I—F BT TV, L=, SrEie, BR, BOER

1. #E  WEFESOFLER M5 LT, BB - BB - RSN SN DA DRE T 7 U 0
BWMEIZEE TH L0, LFMERNERETH DL Z LD, RHMARHENE - FHMERME L Shb, ABFZET
X, BT T U RS LT, E31E Ce0,-Zr0, BRI R LT, LREN - BMAE RGN & OVl & &
Fhi L7z, F£72. MD %W T Ce0,-Zr0, 38 1 N UO,-Zr0, (2%t L CIARREE & ZFAf L 7=,

2.1, HE - BREE R UBRBITE : CeO,-Zr0, 7 1 A 7 Wk}

_ [ [ I
A LT LF RIS & 0 B OBMERCR A e L, Bsitioen X 20 210, content
R L 7. MR ZO, IR o L St Ly e § ° ® 0 mald
B . =15 A 10 mal% |

AR T L2 (K D), BRI T O FIRTRMEL 72, 3 = & 25 mol%
BHETRIE £ LI & ﬁv FoCFRMBLIRIC, 2 T o0 mot

5 " " S 10 L e ¥ 75mol% |
JHFTEIIC ND:YAG L —H—I2 X U i & 7=, /\“H@{mr 2 .
ijﬁ%{mru+fn+@ub iﬂ‘{ ”'5%4%?E L/71Lo %}Lfn NJE’T@ E A ®
B A MBS R E R, BAGHEZ RS, o § O A ®

CIHHARS DR EEE b B EoR T & | § # ; 3

_ =

v, 2 2, EEMICH IR TR RO IR D SR oo 400 600 Boo 7000
AR T=, ZrO, IINEA 25 mol%. 50 mol% TRl sl T Temperature [K]
L7223, Bl E v Enb o Lo 7-[1], 1 Ce0,-Zr0, ® LF {EIZ K 2 BMrT R
22 RFBMAFHIZE BMAEM : Ce0,210, KV 3400
U210, DFIRIZHVT, MIMIRIECRE & R a2 IetE .L
SH, BE-EN—EDOL & TEET D HE (Two-phase EE:{IG_ m
simulation: TPS) % TRl ZF-M L7, HHUCIZ MR 2 3200, @ @ .
T MBI L[2L. CeOs ot LTIREiTic <5 & 2 L YEEY ¢
— HEPRE L., Zr0, (2% L CIE & 0 EBRE D@z < 7 g 31001
HEINRTG A= EEE LT, Ce0,-Zr0, & TiE ZrO, IR 3000 | | |

|
TN S < e 0 20 40 60 BO 100
57 40-80 mol% ( 2) . U0O,-ZrOo, S Tl% 50-80 mol%fUr ZFDZ content [mﬂl%]

THELE R BIRS 2o T2, 2 TPS {EIZ L % Ce0,-ZrO, S
SARFFRIE, SCHRLPE OB A R5E L7 m A B8l - A Rt

FEICIAFFEBL L LT, MAREPLBEEZ T LIUNKFEDN TN L7 Fhk 29 45 & B — R T R EHT O
PREFT 70 S3T - BEIFHARICBE D DR « AMBER OREEEHET,

£E3X#ER [1] P. Duran, et al., J. Mater. Sci. 25 (1990) 5001. [2] A. Pedone, et al., J. Phys. Chem. B110 (2008) 11780.

“Tohma Iwasa, Tatsumi Arima, Yaohiro Inagaki, Kazuya Idemitsu, Kyushu Univ.
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BET 7 IVHRDOT NV =T LT R =0 ADILERE
Chemical states of plutonium and gadolinium in fuel debris

D SR A RAEIYL KA AR, R

VRBORS:, 2R, ST S &8

FRAIRIL T2 DIREFT 77 ) O E & LT, (U, Zr, Ce)0z & (U, Zr, GA)O, ZEfL L 7=, Z Z T, Ce

TEI L, R fd 023

I3 PuUDEEEICHE Th 5, Z OREEWHE Z @i R T TR L7ZER D Ce & Gd DL &Rl L 7=,
F—U—FN: BT 7VU, Bk, 7V h=0h, R =T

1 S

W R EEITFL T, FORENC L VRET 7 U R Sz, B IS IR fA L L

T, BT 7 ) ORIEIERIZEE TH S, &V DT, BET 7Y 0TS TH (U, Zn0 BRLFRFIZ
ENDLEZOLND G & Puld, FERA L NEHURIC E W Th

PHAUCIE S LTV D ATREMEDN D D 23, T DERIZ Gd & Pu 23 & 9 W o 7o b2 TERE
IR S LTy, & 2 TARBIIETIE, BEHT 77 ) O Th D (U, Zr)0212 Gd & Ce A #SIN L 72 54

RIET, F2. e T U Ik
THEL TWDONTEE

BB 7D AERLL . B STER T CAVLEE 20t L7=FRD Gd & Pu DfLFEEEEZH O NI T 52 L 52
B Uiz, ABFZETIX. Ce &2 PuREWE & L CTHWE,

2. BRI

fESL U 72 308 0 M Ak 1 (Uog Zros)O2 & (Uoss Zroa
REo0s)02 & L72, UQ,, ZrO,, CeO,. Gd03 DK & Fr &
L., 2=/ RV ATHIEZIZ, Ar RS T, 1600 °CT
10 WF[AIRCE « BERE L7, €Dk, 800 °C, 2 H§fH]
PCEb LT, O LicilBa i L. iR X #RIET

(X-ray Diffraction: XRD) |Z & 0 &EOFHIRFER [FE L7,
TS O e AR AR - BE ST (Field Emission-Scanning
Electron Microscope: FE-SEM) |2 L DIz L, —x/L
X — 2y #A X B4yt (Energy Dispersive X-ray
spectrometry: EDX) (2 & Bt oM 247> 72,
3. fERLEL

LIS AFHR U 72 3B O iR LA BR AT O # K XRD /3%
—ERT, Ce AU L7oBUE BT 7 Ui, bk
BRIZ L - Taea RS & 2 A9 % UO2 tH2 5 UsOs
FE~EZAL LT, —J7, Gd ZUN L 7= Rdekel s 7' U
(3T, BRALRUBRIC K-> T UO AN D U0 M & UsOg D —

7o =
v AEX

Intensity [arb. unit]

FIZ O B L7=, SEM-EDX M ofEE N5, LB O wi
#BEBLLDEARITBWTH ., Ce & Gd 1Ttk IcH—IC[E
BELTWDZ ENHERSINTZ, Ceiine Gd UL OFIRREDE MBI B EEMIT. Y HEWE T 5,

2E R
[1] B. Wasserstein, Nature London, 174, 1004, 1954.

[2] S. Siegel, Acta Crystallographica, 8, 617, 1955.
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*Shiho Watanabe?, Hiroto Ishii', Yuji Ohishi?, Hiroaki Muta®, Ken Kurosakil?3
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Fe:Zr DEME &K VR E
Thermal and mechanical properties of Fe,Zr
ME R, A KM, KA RIRY, BE ER Y, R
VRIS, 2 @R E E R E - O pESERT, CIST S &80T

BT 7 ) OBBRICAFEL TWD EEZX B D FeZr DERII K O AOME % RFA L 72,

X—DO—F:BET 7Y, &BMH, FeZr, BN, HRAOMEE
1. #8
& B — R S EBAT O WFNITIZRL LT BET 7 ) OYERSOWIVE & B8R 35 2 &%, BEJEE o @ WF4e
REE SINTWD, LALRRb, BET 7V FIET 2 LB LN @BMEICZBE L TiX. ZofiRE
REFEDIEITIZE A ERRON TR, AR TIE, REFT 7Y Fo& B Z2HER T 2 EE R MEO—o
ThbHEEZEZOLND FeZr IZHH L. ZOMRIESCE MY M2 350 L 7=,
2. RERAE
T WK VIER LT FeZe OA =y MR LIRS, MET T X< BT 5 2 &L TV sk
Zf3ie, VERL U 723R O FIRIE 2 E AR E 7 PAM%ESE (Scanning Electron Microscope: SEM) KT X #r[AIHT
(X-Ray Diffraction: XRD) V£ Calli L7z, AFEAMEMMELE LT, MEWZIRMGE, HE, BILBEE, TH%
BIE Uz, WIE Lo Bl O E e . B L BUEBER N b BVRE R 4 T EnE L LT,
3. #ER
AFFFRNZ L0 B L7z FeoZr OB L BMRERORERF ML, K1 LK 2 IZZ2hThord, BzEsR
WZBLCTlE, BAMEMH O ER S Th D U0y & ZrO, DEMAER L I L7z, M 1235, FexZr D HLEADIREE
RAFEIZ BN T, 670 K AHTIZ T A Z BRI E'— 27 BAHET D08, ZHUIBEMHERIZL 2 bo7Z e EX T
Do K25, FerZr DBMRESRIT, MLWHH L I L TR TORER TEWZ ERbhrodz, £72, 670K
FHECETIRRE EH L L b2 L, ZOBRBEINCER L 5 X 5 RIBEKAEZ R T2 Enbhotz,
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[1]d. K. Fink, “Thermophysical properties of uranium dioxide,” J. Nucl. Mater. 279, 1-18 (2000).

[2] W. D. Kingery, J. Francl, R.L. Coble, T. Vasilos, “Thermal Conductivity: X, Data for Several Pure Oxide Materials
Corrected to Zero Porosity,” . Amer. Ceram. Soc. 37, 107-110 (1954).

*Daisuke Okada', Hiroto Ishii!, Yuji Ohishi', Hiroaki Muta', Ken Kurosaki'->?
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Hydrogen distribution in irradiated zirconium alloy by means of atom probe tomography
TEREL AL, EH Rt
LT ST

BTV a =y AGE&TOKBRFOHMET M L7 a—7 (APT) JERR L VG L2, AW
TARFEY & HEE SN D KBRS ORRE LIS BIR S e, RALTIRORE SOENNL . RICAE
AT DN ARFAE LR LT RFE I 0 "B KRITE 5 £ B 2 b,

F—0—F: Vna=vLsie, BREWIEE, KEH, BRHEXM, 7 AT =T ST 74—

1. #E8

BABE OINRMEITIFK E OBEMIC L VL L, ZORISIZE O BAET 2KEBO BB EE ~RIN I D,
R BRBERE CIIH RS O KBWINGEE N R T 2 dH v, —RE L THET R &0 X 2487 H
O ISR EECHUR KO 72 D X 7 a kO A L2 EENREBEZ D, YFNEINET
WSOV a = AEE&POILESMOE L BN KOBESEEZ APT MIEDFRERNGH LML TEY
12 AW CIX R TR O KRS0 A6 2 bl L7,

Zr e Zr, ZrH
2. AP ERBAE

B YV a =y AEaIE, B BWR TROK 15 x 107
Im? (E > 1 MeV)E THRE S L7z Fe IR B A4 (Fe
H0.43at%) LILEBMDT L hmA-2 (0.29at%) %
N APT JIE T — 4 1% LEAP4000X-HR 12 & 0 Bfs L. } \ H
SWILT R Ay FERESR LT, LT |i|‘\' il m.”.‘HI
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e— s>
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3 WRLER H1 BEHERHOEREHLARINL.
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TR Ay T b AKFE R TR L, TRk 3““‘\ AR DKL
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1%, 10-20 nm BEEORTHR & APT IR J 0K % VR (5 N
€
N T FEFADSHERR > = c
L<iFZ g elk) o ZfENAHERIh (X2), KFE L é I
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PoKFBA DR LToKBEEEZ L,
95\ -
93

BEXE
[1] T. Sawabe, T. Sonoda, J. Nucl. Sci. Technol. in press.

[2] e, BIHEEE, AR T )95 2018 EEOFS, THitE 3D12.

X2 BERAMDKERFDTM.

*Takashi Sawabe! and Takeshi Sonoda®

ICentral Research Institute of Electric Power Industry
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Thermal properties evaluation of fluorite structure oxides
TgE BN AaAR gL R MR ETm B2t
=N EPALE

UO, X° PUO, 72 EDHAMEIEZ AT 5 6 FHDOMIEMIT OV T, BN R OB I >V Tk
e - %Wﬁﬁ L. B OBMRER 2 5eak 3 5 AU SV TR L 72,
XF—0—F:wARIY, 77 FTA Nk, B2t

1. ¥E

FRALIREL O FEREMI MR I Z DV TR RRPIZREIR 375 2 L & HINIC . S A E % 49 5 CeO,. ThO2.
UO,. NpOz. PuO,. AmO, ® 6 FEIEDERLIIT SN T IREEE 4 Ol L 7=, & 610, HfEF—%
M OBIEMEIC DOV TIRET L, K OBMRESRIZ DWW CEMli 21T o 72,
2. EBT—42R—-R

FRT — 2 L LT, BBERT VX, BTER, YU UE RAWEE, BT v Y U, BUEIRER,
B BMEERE OBAIZ DN T L Ea— L, BEHE L 72, 6 BEOLAWD 5 5, U0y 1F A /$—
A M FA AN ORI, ThO, ZFR< IR O 4 FEIL, ~A RA M A XA A N URRSEBRIZIAD 5
TW5, ThO, ITELMRTEZETH Y . ISHPHDOBEFERT v ¥ IV TEEICFIE L, OB YIX
NpO2<UO2<PU0,<Ce0,<AMO; DIIE CEAFE R T ¥ X VD E < 72 DI Th 5, il & 2Vl 6%40%'51%
72 EOMOFFEIZ I W TIEL, IO RMEMITBIE CE ol
3B DR

X 1 IZSEBADIR R AT (1] 2R, Bt R OB RIS 2 Vb &, TAAIREL 7Y 2
A B MR AT 5 Z L TE 720, tE(Cp) 2 EFE LBV (CY) & Bk O & H-(Cd)dfn & L TH %
TENTED, K1 HFITHlE LT CeOr DEFRFERZ AT, ERT —F L RON—EEZRLTWND,
INHOEEWIE, A UREaiEE T, AR D K&

15

FREOAIRN T & D Cp=Cv+Cd 1%, 1ZIE A u e
B2 ENREIRES LD, ThO, @J:t%& ¥ Ce0, & 1FIF o
[ CAE 25" 23, o7 7 F = NEgb4id 10-30 e

- —=AmO2

Jmol K&< . PUO R ELEWMETHS, —hbn £ | 77 CeO2 FE#AER

BT 2 ERT — & LR THE LN RD
2%, SFETOFETHLHY ay Fd—IHE LT
s N7z, BYmERIT, 74/ 58O Slack DO
[2] CREAMI L 72, CeO2 LY ThO2 (X7 + / ARE & &
< —EH L7272, NpOz UOz, PuO; XY AmO, &, 1t

DAT=ALDEH RN D Z & ZHER LI, % 200 400 600 800 1000 1200 1400 1600

SE Xk Temperature (K)
1 AT ) D EEEROD Hig
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=
o
o

[1] Konings, et al., J. of Phy. Chem. Ref. Data, 43, 013101(2014)
[2] Slack, Solid State Physics, 34(1979)1-71

*Masato Kato!, Taku Matsumoto?, Hiroki Nakamura® and Masahiko Machidat

1Japan Atomic Energy Agency
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SR MOX BH O BEBRMNT S T 7TI/LE AUV - RHEE 01
(1) O/M B4 O
Evaluation of fuel behaviors by using science-based integrated models for MOX properties
(1) Evaluation of O/M redistribution
*REERE R, OMEE BN, JEES R
Y AR SR BR g

MOX BB ORISR G ET LD 5 B WERILHRE A W CTHRE R O O/M 534 ORI 224k % FEATh
L7z, 2000K #Hx % X 9 722 <lE O/IM BoAiiddi+0 Coefi3 523, 1000K CTixdt+Ief 20 T
O/M PR3 DNEIT T DRGSR DTz,

*—TJ—F : MOX, O/M, P, BeRART v x /v, BEFEIE
1. #8

JE- IR CIEEm U MOX BB O 4 72 LA I DWW TR AV T A — X TR L C& 72, Zh
D O FEREFFE I IR E T MMET 5 Z & T, TR ENORMENFHAICBIE L, BRBHERIC % L T
FNCEEH S5 Z L3 CTE D, AV U —XFEFRKTIE, MOX BREIOMERERROEA T T Vv & V72 IRE o e
FEOFHO—> L LT, BFEIERBL (OIM) FufMOFMIZ W THET 5,

TR O MOX BRBHZ T 7 AN R 70 IR E AR AT 5- S5 728, ZHDEREN ) & 72 > CTHEESE DOYLHK
MEZY . OIMDBFRIT D, OIMITBMREREDRE A VIR 2 KT 2 &0 BRI EHE Rk
BTh D, BEOIBUIIELNGE | ZIVE TR RO A3 L CORERRRE & 72 5 O/M H3FEATT &
nC&i, LovL, HA RO XS 2BEIH Tk OIM HOMILEHIRIEICE > TV RN EEB X B,
O/IM 537 DRRIFEAL OFEM N M EE L 72 5, BERIEA T TV & L CERILBIRE [N
D, BERILEARE A AV 72 OIM B0 A ORI AL O RT3 FTRE & 72 > 72,

2. FHAf A i

O/M Z3 A DFERFEAIZ, (DU KV BEHNSFHET 2 FIENREI N TV 5[2],

c(r,t) =c(r,0) exp (— %) + ¢(r, ) {1 —exp(— E)} (1)
CIFEHAAL (O/IM=2) 6 OZE, I T 29006 OFFRE, t 13-, t3RERTH D, FFE
Bidr = (rky —r2)/17.2D (DITFEFILHARE) LGS TERY , RE, OM KO PuEBHRIZONTE
U 7o SRR S 0 2, (D)AWL T, BB ORI OIREE 534 & OIM FF43 AR IZ DUV THRRFZE (L
Z M L 7=,

3. FMiEHER - BR 1.0

ST IREEIZ % LT, O/M Z2{Ic B9 2 REf & [ 1 12w
. el 0 IZPIHNIREED O/M Z | fitlhoo 1 1T FHRRRED

Pu=0.3
0/M=1.99

o
o]

OIM % 7757, 2000K THE LB IILINIZ OIM LA FaRT %, =T% ) o

1000K CTix O/IM ki 1 BREREZET D Z LB nnd, XL E

v DREAHEIZG T 1000K BEICHR SN TN S0, ~ T 04

Ly FREO OM BT H L RREORH 2 5 Z &y

Bz bhb, RETHBSFO OMEIcHLT, REmi 02

W2k U CHRERRRBED A58l L7256 & BRI b A 51f L 0.0

BB DHERIZ OV T BN T 5, 0.1 1 10 100 1000
BEXH min.

[1] M. Kato et al., J. Nucl. Mater., 487(2014)424-432. < 1 O/M F43A DREHIZEAL
[2] K. Lassmann, J. Nucl. Mater., 150(1987)10-16.

“Shun Hirooka®, Masato Kato® and Masashi Watanabe® LJapan Atomic Energy Agency
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IR MOX ¥ O BB RS T TIL & AU = A 2 8 o 574l
(2) Pu, Am B5 % O FF (il
Evaluation of fuel behaviors by using science-based integrated models for MOX properties
(2) Evaluation of Pu and Am redistribution
RO R, AE AT, EE AL RTH ZIRY ek FHet, NS Mzt R B
AR SRR BR e A

MOX B OMERESRIIHR AT T LD 5 BbAKIEET L2 AN T, BEGH O Pu KT Am FoAh 4 314 L
7o BRI Pu K OV Am B34 IZDWTC, BT OARKIEIC L 2% 5 2H oM L,
F—DJ—F: MOX#EL, OML, FNVR=UA, TRAUI TN BHHA
1. ®E

BT MOX BRBHZ W T, IBEHZ X % Pu, Am DL vy MEGAEEZ (Pu« Am B540) 1. Rk
DORVEEICEEBEY 52 5720, EERXEITH D, Pu, Am ORI OHOMAFENE 2T 5720,
BRI THB ) T Am-MOX R KO M IR 5ABR (B14 3ABR) & 920t L 7=, AFFIETIE, Z ORBRE %2
KB OIM EEIC & % Pu « Am A BB ~D I HOW T, ZRAUE & 33l LR L7z,
2. BATERER - SR

B14 FERTIX. Pu G 31 wt%., Am SHFE 24 m_-m
Wt%, O/M H 3 L-~L (196, 1.98, 2.00) DKL £ _ 20| ap PO
IZoNT, BHHOT LAY F v a=r JO% e £ 2

KAL) 470 Wiem C 10 ORI 217572, B 5E 1 o i :
HEREBR (PIE) TEPMARIEORR, wihoskhc 25 1 2 ™ Reye
BT BB LAIT Pu - Am BE IR L 250 £E | O =

L7 BOTO Pu s Am - U TSI E OM B> 3 & o5 -
BIfRZ X 1IZR Lz, 2 2 C,0/M LD RIZAE Pu, 1
Am OFF5ATEIISNT BRI S 0 | FFIC OIM LEAY Mos o6 1w 1 19 2w 201
2.00 THAOMENKE <. Am B0 81X Pu 57 = O/M molar ratio (-)

VD BHRESLEMLCND Z ERbND, B 1 O/M k& BREHF LMD Pu,Am BoA6 &
3, EE D BEALR(1]

Pu - Am 32BN T EAPAR & KA IC L D b o L Mmb N TWD S, Biio X 5 2 REHFIH <L,
PREFHARZAL % £ 5 B OB 5 MR MBI X 5 BUERERFLO KT « BENERS BN AR C O XU E 23 3B
ThHY, BOMEIZU-Pu- AMBROEKIEEICERTH b0 EE X HND, €2 T, MOX REOHHE R
HIRE AT T VNS B D ARRIEET V[3] & FW T, KRR

TR DFERIE A HRE LI R AR 217 T, ZORRN G, 1.0E-02 ¢
O/M EEDHIRITLEV Pus Am FEA A AR L 7= D 1L, Pu - - f + * $

m AEIH T B UER (UAEPUAIE, UAEAM sy £ 10803 | o
E) SR LIZZ ENERLIEEEZLND,0/M D 2.00 ‘; i + AAm
DrE, Pu, Am L HESMRESAE S S Am TR 3 L0E04 |
{7poleZlid, ZNHONELOEMICE VR TE S o [ *
ZLBAM ot KRHOBRRGON ML EEEAE 2 YRS T %
Pra— RICERD AfLs Z & T, REOINZRIT S Pus Am o - Am=0.024 ()
FRoATRPA O RS O LARSC X L M DR g 1.OE_061.95 1.96 1.97 1.98 1.99 2.00 2.01
RO IEICET D b0 LB LD, 0/M ratio (-)

SEXH
[1] K. Maeda et al, J. Nucl. Mater., 416 (2011) 158-165.
[2] 2018 4 H A T /152 D 4E4: FF5(2018) 3D01-3D03.  [3] Y.lkusawa et al, Proc., ICONE22 (2014) 30005.

2 O/M L & BRI DOEKE D BR

“Miho Kamei!, Masayuki Naganuma® , Yoshihisa Ikusawa’ , Koji Maeda® , Shinji Sasaki® , Takayuki Ozawa® ,and Shun Hirooka*
LJapan Atomic Energy Agency
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REEBBFTa— F FEMAXI-8 DR
BKIFREEBETILONRR L LEEREDIREE

Development of Fuel Performance Code FEMAXI-8
Model Improvements for Light Water Reactor Fuel Bieis and Systematic Validation
EEIOEL ORA B!
YA SRR BR S

PRBPEENENT = — K FEMAXI-8 ZBA% L7z, BiN—Y 3 Ik LET AV BEOEHHET LVEBA, 5—%
VLRGSO R L5 21T\ 1447 — ATHEFE LTRRGET — 2 X— A2 L 0 2 O P RIGHEVERE 2 iesd L7,

F—T—F : REEEEAENT = — F, FEMAXI, SRR, mBRBERE, B RERT A i

1. #8

FEMAXI-8 13, B/ IRAEL 0 3 AR RS o O @ S T D28 fiftr 2 B9 & L C B AR FZER
FEREAE DS PR 3 i A2 1 oD C & 7= FEMAXI (/X —3 2 & FEMAXI-7 1% 20124EABR[1]) O A—Y a o~
Th D, FEMAXI IZOWTIE, F2BRT — Z fRHT-CREHR G HEWFJE/BRFE D — /b & U C R ERBEEE B O
ZENRITIONT T T VEOIFT 2D TE 7203, BERERT — 2 1285 < MEEIERT S — Y 3 v F T/
HWED | BB B2 31T 5 T 72 2 5 R RO B BRI S5 O 73 B C V& AT . T R o E
PEm EAFRETH -7, £ 2T, FEMAXI-8 OBIRIZE DY, FEMAXI ORRGEE L TR &7 D 144 77—
A DIGRERT — 2 & VT RGEEE ATV, 2 OEBIKIFRE S 2B 2 TRIMERE/GH LR & sl L 7=,
2. FEMAXI| BREEAT—4 R—X %

REHF BV BRI RIETTRENRKRE S HEE OGS, BRBHULIRE K OB H AR T A % (FGR %
T5RGEEEH & L, 2R S OENT — X 18 FKEFET D OECD LT vt o BERERT — % . OECD/NEA

DOEBREHER (IFPE) 77— 2 RX—=2ND T TR BT — 4 | N
SR UUHE L. FEMAXI B 05 — & ~— 2 252 L 7=, ﬁ - 0%

Y

=

o]

o

o
T

3. FEMAXI-8 BARICRAREHH R U T T 5 LHR SN
Hi/S— ¥ 2 Ve BT, AMARREELORYEL £ g
PEREORUAEA R ZEVE, ROERNF — 2 OHBIEOMEsHR X
SN2 LD, BIEICOWTIRBY ) FER, B — KR %Sm_
fiE

<

AN, BEENGE. ISRy R O s AR 2 % 7
FY ZLOYR, BEZOWTIRE~ Ly FRERIZBIT 5 7

7 v 7 DEWIREDEE ST B RSB R N AT ‘:800\" 1@3 ]
7\/7‘ BN f%fﬁ? FgR éfa?nzowjé%aamf%jy R L R ]
SV ICI T DRRRH ZANT LD DF A N Y RO EE

FEOUREITo T, 1 UOsz JRBEH /LM EE D Er i
4. HRREMRMT

UO,. MOX KT Gd ik 2 k5 & L7 FRATERER 144 - — X (BEIRBEEE 3-99 GWdAItU #ic Kk 7)
146-585 W/cm#1 IV 0.1-3.4 MPaHe#iLAk b 0.0-1.0 #1815 v » 7 42-508um O i) |25\ T, FEMAXI-8
DIRREMAT 2 FEhE U7z, AT /S ) O RRZE I TIREL P CIRLEE 12 DU T M R 22 10%20Y (4 1 -
UO, BB — 2D ) . FGRIZOW TIIMRFEY — A R IEOIEHER 2 (o) 12 LT 5%UNTH - 7=,
BEXM
[1] AR, "ERAIFREEHENT = — K FEMAXI-7 €7V L 1Ei&” . JAEA-Data/Code 2013-014 (2013)

“Yutaka Udagawa and Masaki Amaya
1Japan Atomic Energy Agency

2018%F BARFNZER -1D12 -



2018 Fall Meeting

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 501-2 Nuclear Fuel and the Irradiation Behavior

[1D13-18] Nitride Fuel

Chair:Masato Kato(JAEA)
Wed. Sep 5, 2018 4:25 PM - 6:00 PM Room D (A32 -A Building)

[1D13] R&D on Nitride Fuel Cycle for MA Transmutation to Enhance Safety and
Economy
*Masahide Takano', Seiya Takaki' (1. JAEA)
4:25PM - 4:40 PM

[1D14] R&D on Nitride Fuel Cycle for MA Transmutation to Enhance Safety and
Economy
*Seiya Takaki', Makoto Harada', Masahide Takano' (1. Japan Atomic Energy Agency)
4:40 PM - 4:55 PM

[1D15] R&D on Nitride Fuel Cycle for MA Transmutation to Enhance Safety and
Economy
*Harada Makoto', Seiya Takaki', Masahide Takano' (1. JAEA)
4:55PM - 5:10 PM

[1D16] R&D on Nitride Fuel Cycle for MA Transmutation to Enhance Safety and
Economy
*Tatsumi Arima’, Masahide Takano?, Seiiya Takaki® (1. Kyushu univ., 2. Japan atomic energy
agency)
5:10 PM - 5:25 PM

[1D17] R&D on Nitride Fuel Cycle for MA Transmutation to Enhance Safety and
Economy
*Takumi Sato’, Hirokazu Hayashi' (1. Japan Atomic Energy Agency)
5:25 PM - 5:40 PM

[1D18] R&D on Nitride Fuel Cycle for MA Transmutation to Enhance Safety and
Economy
*TSUYOSHI MURAKAMI', Masatoshi lizuka', Hirokazu Hayashi’® (1. Central Research Institute
of Electric Power Industry, 2. Japan Atomic Energy Agency)
5:40 PM - 5:55 PM

©Atomic Energy Society of Japan



1D13

2018FEMDAR

Bt - BFEMERALZBE L MA ZERA
ZiEMRBEY A U IVICET SHRFHRE
(3) oRBCRFIREIC & SFEREF & B AEREROMEE
R&D on Nitride Fuel Cycle for MA Transmutation to Enhance Safety and Economy
(3) Lattice and Bulk Expansion of Nitride Fuel Pellet by Self-irradiation Damage
‘i~ F, EA B

JF- TIREA

PRBHIOE SR ORE PTICER T 287 Kb & He LT OBRELS D D A~D BB T 5 B RGO 729,
(Pu,Cm,Zr)N ZEALWIRER< L > R 2 BERE L, IRWERF OB T EK L~y b IHEORRAE L ZHE LT,

F—D0—F:=AFT=T7F /A K, L, Z(HRE, BORSHEE, ¥

1. ¥8
~AT =T 7 F A4 F (MA) ZEREICER L2REHCIE, BUEHOREPIZ ot B CIGHEEIZ X 54
T KKfa & He R OFBRENHE S HETe, BT RIEEEIC L DBRBFETILMONTBHETHLN, /Ly
(e fR) “HEZICBET 2B FEMRIZIZE A L, 22Tk, FER oM & LT 24Cm ZWINL 2%
{EIRES L R &2 BERE L. |IRRE R O T84 & ~HEDORRELOFBE T — ¥ Z TG LT,
2. EEBRAE

Puo.s0Cmo2002 Fy R 2> 5 RFBFGETTIEIZ L U PuosoCmozoN ZAVWEVRRZFHELL 72, Z TR —/L 2
L7z ZIN¥REZRA L TR A Z ERZLIR T 1600°C T 6 BERIINE L. Puo2aCmoosZrooN ERIEEZH7-, 1
ZFLEA RO L. BE A 1700°C T 5.5 ReHIINEA 2 2 & C, BEEREED 80%LA LT 1 A 7RO
Ly MROBEFRERZ 572, IMEMZIECHIZT 4 A 7 REEH A AR b L CTRIRTO X AREWTHE Z a3 5 &
Ehiz, by MRERBOSE (BEREOES ELISN 3.6 mm) Z0MEEl um DT VXL~ Ja A —H
THE LT, BT EE SHEDRIRZE(LT — & 25 3000 BRI IE - THRIS L7-, 7ok, REHPO&ETHES
RIS 2 AR ES L 1%, 5.61 X101 s TH D,

AAEEA Atx10*
3. BREER 1 2 % 6
T ES e~y M HEOPIEMEICRT 5 2 & X 061 . %o 7
o o0 ® )

LR, BFREaRiE, #ER=NA a/ao = A[1-exp(-B 1 t)]
WL HI-THY EEDfafIE%E <9 AfEE LT4.93
X103 #1577, ZIN ZE £ 72\ CmN O =R TOED 4.31

—— Aa/ao |
X103 [1]THLHDT, ZHE Y bREV, AEOWIRE ® AHHo A
FRR C I s TN O BB S T B LT il % 2 e e ADDo |

HBATHEY . BMTERONS O ZiN & L LT N A
ZETRBIRTEENKN 24% R LB 0 400 800 12002400 2800 3200
B i, Ly MR- B L bICHETIRIC I A

L THIR L, KPR S D ek il Ly, D i CORTIERE Sy BRI
ZOHEPMENS, XLy MERO EERIL, T LUV RMGERBICE D Mg TIEETH D L E XD, A%
S HIZHIEZ MR L. - FIEsRp ki L 7oRRB IS W T He JRFEFEO BT HEZ L Z 5 & D et
THTETH D,

AR R, B IBAE SRR e & U CEME L 72 Rk 29 4RSI AR IR 113 27 SRSER S S [t - IR L)
% B U7 MA B = LR 1 7 VBT B AF5EB %) ORO—H T,

SE#R [1] M. Takano, H. Hayashi, K. Minato, J. Nucl. Mater. 448 (2014) 66-71.

*Masahide Takano and Seiya Takaki, Japan Atomic Energy Agency (JAEA)
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TEM - EFEMLZEBE L MA KEiRA
ELHEY A VO IIVICET SRR
(4) MBEREDEOMREY L RiaREDME

R&D on Nitride Fuel Cycle for MA Transmutation to Enhance Safety and Economy
(4) Correlation of Milling Condition and Sintered Density of Nitride Fuel Surrogate Material

HEOR B, FE K, & AT
JET- T

MA B ZHIRENCE LT, ANT 7 4 —~ I X D BERBE EHI O 7= O O L 2 M R 2155 7=
W, BRx 7RSI D b & DyosZro N FEEEZ LR O BERE R 21T > 72,

F—T—F:~ATFT=T27F /A4 F (MA), Z(LWREL, Kotk BER

1. #¥E
~AFT=T I F 4R (MA) BEEBAEDIRECIX, BRIERE O 2 ) o ZHEf%Z Bt & U785 EER
BrOBMBHB N VLETH S, @WURAR ) ~—hF2RT 7+ —~ & LTHML, ZW~<L v kORERS
ZITH Z & T, BERMEREA LoD, BEHICRIALE A S TS E S LRE 2155, AIFFE T,
MA % i 156 Dy T L 72 DyosZrosN S ALIRE O R A &k & 7o it TRt LBERE 32 2 & T,
KT 7 F—=I & DB EHRIBEEANBRRE DI D DI RmRAA2E5 2 L2 AL L,
2. EEEAE
SE A HFEME L LT DyN KON ZIN R ZIRG - L. AR Z E R 50 H 1600°C T 6 IREfH]N
B3 % Z & T DyosZroN EEERZ ST, Tz sk THHT 5 Z & T, DyosZroN BEVEEBHAE L,
WERR—V I L DA EIT o T2, B VR UOMERROME L LT, XU T AT U H—s34 Rl
(WC) L= b7 A F (SizNy) @ 2 FfHZ W, EMEICBW TR Z T A =2 L3570,
FITIE O MR TR PR AR S 2 s DIy K 2 3B L, BERE S TR TRBRICHE T2 HiE L Uiz, Bldkef
1E1053~150 3 Dfl & L, BEAEHBRITZE HF KD H 1630°C K TN 1700°CTC 6 REFIMEAZAT > 72,
3. BREER

95

BRI R ORI OFER ByWERFR] 10 53 ~150 23 D[]
TRERE B~ OB SN D AMEER - IRFBWE D
AREHH TORE ZRERIIRONT, HREBIIHFE IS
P L TR LT, X1 IS, BRRRERBE LS 63 2 BERS AFR
B OB R LR IR 2R~ $, WC OR—1L K
UChRzz 258 SNy 2 Va6 K0 b EES ; T WETRERES
BUWREHNKE 2D 2 ENbhroTz, —J7, SNy % 5 Sl 1973 K (—

80 -

Weht . HREEPA NI WL LT, K EBET ” Bl 10 K )

1 i L i 1 i 1 " L " L

90 -

85

HHABE (%TD)

ﬁ%&ﬁ%ﬁﬁiﬂé;kﬁbgoto:@%EELT\ ! 2 t%miém 5 6
WC Z AWl TR N OELORREREL . =
A L o 1 SR SR < i A

) ) e R AT
RSN, SoNTREBRT — 205, BEREIRE 1973 K K&
Y1903 K (23 THISHEEE 90 %TD Z FElR 95 72 OIS LB 2Ry HeSe it 2 8D . H30 AEFE DR T 7 4 —~< IR
INFRBROBEDOFEARSM L Lz,
AR IL, R RN ZRREAE & U T L7 SRR 29 RS SCIRRHE R R T 112 2 T ARG S Tt - SR
6 % F 8 L7z MA RS SALMIRER 1 2 VBT 2 BF%EB8 %) DR REO—H T,

*Seiya Takaki, Makoto Harada and Masahide Takano, Japan Atomic Energy Agency

2018F HAEFHER -1D14 -



1D15 2018FHDASR

et - BFMERALEBELE MAKERA
ZELYRHEY A VIVICET SRR
(5) BREERH EBEEMBOLEMMIIYE
R&D on Nitride Fuel Cycle for MA Transmutation to Enhance Safety and Economy
(5) Chemical Compatibility between Cladding and Fuel Surrogate Materials
TRE AR, EAR B, S A
JR - TR AE

WL T AL IR D MR B Al A B & BB AL DT S8 VA RLIELRE C D JERE ] 0 SRR K
Ol FEER I B 1 2 RIFR O SOSRBR 21T - 72, £H 6 OB T b A= IRE oy & B E i (2
&5 RIS DIRITFE S b L FALER M NMEIIEN TV D 2 Bbho T,

X—0—F:~AT =TI F A N, B, Z(COBRE #BEE . (LFRIMmIME

1.

REAE B AR O PR R & LT, MR PE R OVERBR S IR D T91 7 = T 4 MRDMER & 72 o
TWb, Ll ZREE T91 7 = 7 4 MROALFRMm NS T 2 7 — 2 I3 RE LT\ 5, (LR
MM EFE T D 2 L iE, R EEEER IS BT DB O EEZ AT 5721 T BEEERICBI 5 F
SHERZHMET D ECHEREL 2D, T 2 CARE CIIBEELIRE L SEE M BN W T, SRR
1L C D AEIRE ] 0 SR B M OV i TR R IR C O RREE] O UG RBR A2 1T - 72,

2. RERAZE

AUBHT, =B L LT ZIN & DyosZrosN OBEREIRZ . #BEMEIE LT T91 7 =71 Ml &
SUS316L A — AT F A MfiAZ V-, B ERIRE O FRFRHREBRIL, SMBACREARZE L IE 50
15 & ERUF CEIRMENT 5 HIETIT o 72, ERNIRIEDORFFRERENIXZ 21U 553, 30 0 CTh o 7o, WEEHIR
I CTORKRMREBRIL, BEEE CDREL & B E M B OHAL 2 (k> TRRETH 7 A ICE AL, EXF T
773K, 923K B LV 1073K D 3 £ THEA L 7, MRFFREFIZZ N ENDOIRE TR 60 H, 21 H, 4 HE L7z,
ARBRL ICEUB A BHIB IS L. G0, BFEE 8% C SEM/EDX (2 L 0 WriiBlEik L O o 217> 72,

3. BREEBR

WBEREIREE DR CIX, EH b o
BFUE T UGB IR S 2o T3
FELBEIREE 2> & LB U 72 kr 1 28 Ui A+ 3T
WoEE g A S, UL 7R R
{t¥d 5V ITEL L TH VD . HEE
BHIAMH E LTEHEENTWEERE L X
JELT, BIRBICHBE L 72 b0 B2 B
%, 18 TEELIRE T R R R ER O R o
— %X 12T, BRI OB D B AR
FERE L BB M B OB RN TV 2 L BHER T E 72, RO OMER, X TOLEMTRISEE &
UM EIEBUIHGR T& e o7z, EBL L 0ORBRICEB W THRISENHER TE o7z 2 &L DB MR & 4
BB O FRIWSIIRIZ RIF CThH D Z &M bhoTe, LLEDORERZENE 2 T, WAk 30 45 I35 FP R 4%
Iz 72K R TOmEEIRIRE CORBERREZIT) TETH D,

SR, TR R0 & U T LU 72 PRk 28 SREERS K OF 29 4R EESCEBL P TR 12 A T MRS 2 T2
Ak RPN E& B L7 MA BSR4 2 BT B OFSERI%E ) DR O — T,

B4 1 FEHETE & oeR o priE R (773K, 60 H fifREr)

*Makoto Harada, Seiya Takaki and Masahide Takano, Japan Atomic Energy Agency (JAEA)
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T2 - BFMERALZBELE MARKETRA
Z{LMRHEY AV IIVICET 5B REFH
(6) L—H—m&IZ & 5 @l R Bl o) s AR
R&D on Nitride Fuel Cycle for MA Transmutation to Enhance Safety and Economy
(6) Melting Point Measurement of Nitride: A Laser Heating Application
A S, EOK B ? mE AR
PIUNKR:, 2 IR ks

EV N A= DB L TR EACIREHNI R LT b= — B E R L 72 IRl - &l EE D
AR A~ O 2 MR D & & bIT, BB OB ANE & 3 L7,

F—— o ELRE, L— g, B, M

1. #8

EACIRBI O ARNTEMERAL & 72 2 ZiN TR @Rl 1] @ BB R[2] & o T BREHT AR 22 M & RO 03,
JRTFIFOZENMEDOBLE NG, Z OWRMAEB ORI MNER R ThH D, ZHETIT, ZIN ORI,
BRI TN 1R & KR iR T 5, FRIROERT AEDRFEEE AT 2FEHETHY ., 0Lk
ANEERMIZ, ~A T =T 27 F /A4 F (MA) BDEREICRINESND & ZOMEEI—BEM oL 7
HMEIND, AWIZETIE, BEEREECEHI T 2 AR A RIRE O il 2 AR & L, H29 48 £ Tl
TEVEDENLE L OB EZ R T D72 01c, b—F—IEEZ F 7o i aalii 2 9206 L7z,

2. REBH&

HER ST, 7D DG S - Z ealkl, (DY, ZN B8 X OERZNN Th-o7c, ZZTDy B X
VD ErEMADEEYME TH D, Thbak, ERVAGEEVPICEES, L—F—MEEZ AV TR ZEE)
ZHIE LTz, B MEL « SREIITEE R L — P —(940 nm)B L e > 7 /UL A YAG L —H—(1068 nm).
IREZALDF = 2 — (I EEBOR A R O REAM 3, SRS TR ER. RN Tl est 248
M L7z, EICwaairg, —MoaEHIx L TiX SEM-EDS I X 58152 - M 24T - 7,

3. MREBR ¢ T T T

AL RBEHIBME B oef U TMa < . b E) LR T 4000 —
TERLET OREZC DR T UNHERET 22N TET, K
FA & B~ D HEBIEE CEYSER) Z28ET
STV, ZDI), BUFR R TOES A7 MV DR
BLREETH -7, £ 2T, BB ERIR B iR 5
ZE&. MABBTREPEBLT NI E2ZE L, BE L
FRFDOEAE DA~ DOBMT R R flm & e Lz, R
HIZ IR TO R RE VT, DR TORUS & RO T fE 1000 o
Ra B 1R, DyN SAEOBANT Y AR AR E 0 10 20 30 40 50 60 70
PMET T 2B Z R Le, A%, MIEEBIRE OB, Dy content [mol%]

B A LB O SRATAN AR A BRIRFE ALK - X1 (Dy.Zr)N DR
EREREMERE 2 F L TWLS TETH D,

ARG, T IHENZRE L, JUNRFENEZRGEde & U CE U7k 29 B G RM AR T /12 A7 AWF9ER 5%
FE TN - RREFIER LA BHE U7 MA BB S (LIRS 7 MBI D AFZEBRSE ) DR O—HTT,
$E30#k  [1] T.B. Massalski, Binary alloy phase diagrams, 2™ ed., ASM International, (1996). [2] T. Nishi, M. Takano, et al., J.
Nucl. Sci. Technol. 48 (2011) 359-365.

3000 | o ® |

Melting point [K]

2000 -

“Tatsumi Arima’, Seiya Takaki?, Masahide Takano?, *Kyushu Univ., 2Japan Atomic Energy Agency
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T - BFERMLZEELE MARERA
ZMBREY A O IIICET SHRMAR
(7) (Dy.ZrN R L v k2% L3883 E U EEH OB MRER
R&D on Nitride Fuel Cycle for MA Transmutation to Enhance Safety and Economy
(7) Shearing experiments of simulated fuel pins containing (Dy,Zr)N pellets
e T, AR 1D
JR - FIhsAE

BB~ L b & L C(Dy, Ze)N BERS 2 TR AR O BIIT - Ly MRaBR A | 5T I7iE &
LS ETTY, GONIWEOEE - RIS 2 E LTz,
X—D—F:~AFT=T27F A 8, ZeWkr, GoAFLEL, OB E S BIWT. IEERERE) > 2 T A

1. #8

MA BEEHABEIE & LT, T91 7 =74 Ml (R 9Cr-1Mo #l) #EE hICEbRE~1L v %
R L TRV MM E LT He HAZFIE LT b OBMER & 72> T2, il HEE IR E Oz PR ALEE D
72D ORTEE TR TIX, NEET AFFKUCIB W TREIE OBl 21T 5 2 L MREI N TV D, AR
T, BILBERSME L GO N2 WEMIROMBEZHA LN T 2 Z L2 HIELE LT, BB Y B A Z AV
BT - XLy MRS ATV, B OB OE R - RIS 2 RIE LT,
2. BBRAE

PREFE AR & LT, SUS304 A — AT F Mg E (FME 7.0 mmxNEE 6.0 mmx150 mm) (2
(Dy,Zr)N XL b (EAHK 5.6 mmxE S5 8.0~8.1 mm, 84~85 %TD, 10 ) KUNAT > L AR AR —H
—Z A L7 b O vz, BBRICIE, Ar UAFKZ v —7 Ry 7 ANICRE SN TW D @@k e
RN BRE S A7 BUIRAE & 2 H o, RBE B BB IR 4 B IBTIR 10, 5, 2.5 mm DS THIEr L, [\
AT L ARE R OEIR & O BRE W Tk LTz, 5rikitk OB & i s & IR e OF
(Dy,Zr)N OBl 2 Bty b RN U4 R FECTHBER I EE&NE 21T > CRLEE /346 2 34 L 7=,
3 WBREER

SHTIE 5 mm K& Ot 10mm Tk, BREFE AR TIE 0
DR E R~ T= F F 8K v, (Dy,Zr)N 1 EKERSS 23 FIFER
THELTRETEIR SN, 2O O5METIE, HiiEgE

#£ 1 (Dy,Zr)N R ORLEE 5347 B OFENI R
(Dy,Z)N st i DI (%)
RIEE(mm)  SliiE S S
10mm 5mm 2.5mm

BOER /NS SMAENSLBMAIGETH D Z &, REK >4.0 88.8 80.2 17.8
BEXL oy FOREDLRIBIRDIRTZI, BEEGEE & OB 2.0~4.0 1.5 2.1 10.6
DR THDHZ ERHLNC -7, — . SIHilE 2.5 mm 1.0~2.0 1.6 3.2 17.2
TG AR, HIZ(Dy,ZON 93 > TR 0.50~1.0 2.3 2.5 20.6
G DRE s T 0.30~0.50 15 1.6 11.2

11T (Dy.ZON BHTF ORI RO R 2 g, g 0197030 s e
£ 0. 1mm~1mm KO 0.1mm LA FOWE L. DikiE 0.10~0.15 04 0.7 41
10mm TEXZNZEI 5.6% K% 0.4%, SIHTIE 5mm Tl 0.045~0.10 0.3 0.5 3.0
6.4% K% TX 0.8%, BIWMNE 2.5mm TIX 47% K N 4.2% & 72 1) <0.045 0.1 03 1.2

SR 2/ S <5 1F BRI D/ S W R OFIG A3 2
D2 EDRHBEMNTIR 0T,

AL, T BN ERREIE & U TSN L7 Rk 29 SR STV PR IR v A 7 AR S 3 et - R
) b2 B8 U7z MA BB EALIREN A 27 WIZBE3 2 0FFEBR%E ) OpRO—E8 T,

Bl A5t 97.8 92.8 96.7

*Takumi Sato and Hirokazu Hayashi, Japan Atomic Energy Agency
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Z{LMRHEY AV IIVICET 5HRAR
(8) &K Cd HIA® Zr RV Ce MiETHHZEE)
R&D on Nitride Fuel Cycle for MA Transmutation to Enhance Safety and Economy
(8) Reductive extraction of Zr and Ce in liquid Cd
AR R, R BRI, AR TR 2
LRI, 2 I R

¥Rl LiCI-KCI-ZrCls-CeCls (723 K)HHZBUW T, K Cd i~ Zr B L O Ce OFETHHRBREZIT 72, 5
NIBE&Y 7V KO Y o 7V ORI R Z HEI, ZHETITE L A ERMA DR\ Zr D5y
HEtR %k (Ce ) 2R 72,

F—0—F Eohh, B e, " RIva, Ura=o i

1 #8
LA ARV [N & 2 8 3 22 (L kBt o 7

M) TIE, BT TROEBER I | O Fpme Ca |_

Coe ZO B EENS, TokwBEhll o Tz TRW =Py

TRICEWT, 77 F= FoA HRE ke el || ™V P 0 mﬁﬁ"cﬁ |:

27t bEERARTICEINENS L E2 b, JﬁiL | iy i . ml

L LRSS CoR Z a2 GAERICET  ennstons
SOTRNHRBNC BT 2 B I3 L A &R b TR
O, FOIEMBENRFBHNOH LT L EN bR LN X D 2= ALIREL O FEALERE OBE I
ROLND, AFFETIZ, £ 2r LA LHFP O—>Th 5 Ce OEILHMHERBREZITV., ZNETIZIZFL A
EHRLD2N Zr DyBHR RO D Z L2 AL Lz,
2. BB
BRI Ar RHR D7 0 —T7 Ry 7 ANTIT 272, ZrCly O CeCls & #il L7z 34k D LiCI-KCI i
(LiCl : KCI = 58.8 : 41.2 mol%) % 7" /L 2 FHI (NS 54 mm) 1 CIERREL L 7= (81E 723 K), /N7 0 2 (N E
12 mm)iZ Cd-Li A4 & 2547 L, 2 AR ICIRIE L CTHRIK Cd i~ Zr KON Ce DIt akER 4 5kt
L7, #BRIL ZrCly 2 £ (0.042~0.077 at%). CeCls i) (0.166~0.975 at%)<> Cd ' Li #2)%(0.275~0.834 at%) %
AT, BRUNAT- 7z, ik Cd RimEN(Ag/AQC] S FeREEHE) 2 e L, oot s o#IT 25 =42 L
7o ARBR R T ERHL U 72 TR RIS M OF Cd @ 0> Zr o OF Ce I % ICP-OES X% ICP-MS (2 & v #lliE L7z,
3. R
Wik Cd R EALIL., BRBIMEIEL 1 Cd-Li B4 ENL(-1.8 V D) 2R Lo, &t SIS oI TIo L
WER A IZEIZ y7%bfwoto@u# FF—E LRV BTN BOS D PEICE L2 & B 2 b RER
T, AT FHIR A ERSE 2 G0 B U7z, TERE S O CeCls IR (Ceecis) 2 Y ZrCly Ji2 FE (Czicia) R0,
EA&HD Ce PR (Coe) XN Zr YR FE(C) D ATHE R K 0 . Ce FEHED Zr 75 BEAR 4 (SF = (Czrcia! Czr) I (Ceeciz /
CCe)4’3) %, 3.8x104B8RUN D EHIHE) & RKE - 7=,
SR, RF B S23E UL P R S R Z&REIE & U CEENE L 72 ok 29 AR SCH BRI F B IR 1 v AT K0
JEBRAsE I T2tk - RPN LA B8 U7z MA A BT S VIR 1 7 VICBET D FJEBR%E ) DR O—HTT,
SEX#k [1] T. Satoh, K. Nishihara and M. Takano, "Reprocessing of spent nitride fuel by chemical dissolution in molten salt
—results on plutonium nitride containing inert matrix materials—," Proc. 12th OECD/NEA IEMPT, 199-207 (2013).

*Tsuyoshi Murakami!, Masatoshi lizuka! and Hirokazu Hayashi?

Central Research Institute of Electric Power Industry, 2Japan Atomic Energy Agency
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2018 Fall Meeting

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-2 Waste Disposal and Its Environmental
Aspects

[1EO01-02] Storage Container
Chair:Tomofumi Sakuragi(RWMC)
Wed. Sep 5, 2018 10:15 AM - 10:50 AM Room E (A34 -A Building)

[1EO1] Evaluation of physical properties of SFPIC (Steel Fiber reinforced
Polymer-Impregnated Concrete) for Storage Container of Radioactive
Wastes
*Kenichi HONMA', Yasuyuki Ishida’, Hiroyuki Sakamoto?, Kazutoshi SHIBUYA?, Hisayuki KOMORI
?, Yuusuke SATOH?, Ken Tsuruta®, Kenji OKAMOTO* (1. TAIHEIYO CEMENT Central Research
Laboratory, 2. TAIHEIYO CONSULTANT, 3. Tokyo Power Technology Ltd., 4. Materras Aume)
10:15 AM - 10:30 AM

[1EO2] Evaluation of physical properties of SFPIC (Steel Fiber reinforced
Polymer-Impregnated Concrete) for Storage Container of Radioactive
Wastes
*Hiroyuki Sakamoto’, Hisayuki Komori', Kazutoshi Shibuya', Kenichi Honma?, Yasuyuki Ishida?,
Yusuke Sato®, Ken Tsuruta®, Kenji Okamoto* (1. Taiheiyo Consultani Co., Ltd., 2. Taiheiyo
Cement Corporation, 3. Tokyo Power Technology Ltd., 4. Materras Oume Concrete Industry)
10:30 AM - 10:45 AM

©Atomic Energy Society of Japan
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Evaluation of physical properties of SFPIC (Steel Fiber reinforced Polymer-Impregnated Concrete)
for Storage Container of Radioactive Wastes
(1) Evaluation on Mechanical Properties and Durability
RM R CAE /Y OBOK L MR RSEL R k2
Ve whil S, BB 624 A BEIR4
VREEE A, RIS N, SRR =Ty uY—, AT T AEMRIE

KGEELGLAT v VRO IO 0 % & G TEEIEM ORE R e LTINS,
SFPIC (BRidkiEfmmaR Y =~ —22 a2 7 U — R IO Tl X O 2 O it A O B 21T - 7=,

¥—TJ—F : SFRIC AR IEMIRE RS IRE WAKE Wb s E

1. %E

W PEECIH Y S V- BEFEY) (LU, IR PEBESEY)) Ok - (&2 B L LT, SRS, Hima
) — MR A EHURSSENBR SN TE R, ARSI Lo TAELIANLON
KO, L@z 7 ) — MMURRRITAKSRES DIRBIC L AR, AR B 2 TR O H
WZE BB ERNBAEND, 5%, RFIREITOBEFIZHEN., KDELL G AT v JWRBEIEY O
DEETLREIEW R Y, MEORERS CILEARNE R EEYORENTREND, FlHEHRRN) ~—5&
Far 27—k (SFPIC) 1Z=2 7 VU — DO UAMEZR LTSO8 CRM L. & HITWEBITIC
KX PIEDRK L 72 5 HFLIZAR Y ~— 52 ER LIZEEMEICTH D . BRI ORE RIS LTHI
2 O, KREFFETIL SFPIC O EFEIEMIRE Btk & L COS MMM 2 it LU7-, AHE T
W55 1R & U C 3t X ORI B9 2 3RS SR A2 s+ 5,

2. RERAE

AR > 7 ) — MR A%, R ~—%2 512 T 5 HFIEIC LY SFPIC #WBr{AZ ERLL | 7=,
A L@ a s 7 U — FafERL L SRR 21T - 72,

3. FHli&ER

F LICRHMEIEE . BB E R OGRS 2. ] 1 IR b o pE (bR S 2783, SFPIC D JEAfETR
FEElTEma 7 U — FOK 36 5L 72 o7, F£7- SFPIC IFHERE T - BERE FIcB W T HNEET O
JERELREDOHITRD N oTz, SHICHMAMTE A EHEIT LN & AOBNRB LIS WD
L. THEREMIEND L bR ST,

#1 AHMEE ., BRI & ORHiRE R (a)SFPIC
FEALE H N Wapin PTG R
SFPIC WgaL s U — k
WREE R 48.3kN/mm?
173.0kN/mm? Gbis 91 H)
Mt R EOK-BVREL GO BRI R I3ER 0 DL Al 7 S IE & b)yEE= 7 U — b
L1 O NERERT D IR TE (30 %A1 7 )V) (B0 Y127 1) 7
MR (RO ERRR L5 0| £ 98%, HKmEfEs: # 70%, KA1t
FERT T EAR SR, SMEL (1550 %1 7 V) (1550 %1 7 L)
Mt R Al (e A b % o R AR EESER=! 45 2.7cm
S (90 A#) (90 ) -
FARPE  Bkgflem? DK IE & HNE#% 0.01cm 1.2cm A &S
DIKDIZFTR S (8 M [EhnE) (L @) 1 SFPIC kONE@=
ST ok £ +100 1 FRFE —1000 ;1 FRHE U — b bR E
TEN (6 7 H%) (6 » HFRE)
BEIR

[1] FRAHFR, WARRAR, HELFRIE, ARRIGRR, W —. 2R — K - P UV BURIEBESEY O WLER - 4055 F PIC
Hen. HARETAF%EET. JAERI-M 9389(1981).

*Kenichi Honma?, Yasuyuki Ishida!, Hiroyuki Sakamoto?, Hisayuki Komori?, Kazutoshi Shibuya?, Yuusuke Sato®, Ken Tsuruta®,
and Kenji Okamoto*

Taiheiyo Cement, 2Taiheiyo Consultant, 3 Tokyo Power Technology, “Materras Oume Concrete Industry
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(2) Cs, Sr, Cl MZEZENEIT 5 Hi
Evaluation of physical properties of SFPIC (Steel Fiber reinforced Polymer-Impregnated Concrete)
for Storage Container of Radioactive Wastes
(2) Evaluation on permeation behavior of Cs, Sr and ClI
OAR R, R OASEL B Rl KR 2 Al RZ?
Yok Hhh S, BB f, PAA Ee
PR s b, PREERE AL, PN =Ty s nY—, AT T AERLE

K%L GTe AT v VIRBEIEYCH Y % & T BRI OB RISOMELE LTI S 2 SRR Y
< —&iEar 27 J—F (SFPIC) ™ Cs, SrBLONCl DEEEEZITM LT, -, WSRO % |
B1e LT, vy, BFRRE RS L7 SFPIC O EMME R L O HEA 4 v DB 28 2 510 Lz,

F—TJ—F :SFRPIC ITEREIEMRE RS WHEHBATRE  IRE#E v 8 B

1. ¥E

BAFICHEWNRAENTHEND, KSE2EL G AT v DIREIY P Y % 8 DRI E B2 OM B &
L CHIfF &5 SFPICY |22\ T, Cs, SrBLXONCl O EFE A AN LTz, £7-. MHEHRMEOFME L
T, y#, BEBTRZMRBE L7 SFPIC OiEER L O Cl R EEHEN A2 3l L=, Mot biRdiE S I3
mmEE TRBIEIOERIT/N S K OELS T TESE L7 Cl O R T OFEEAHIE 1.6~2.9 X 10 %cm?/sec
Thoy, Tilar 7V — MR T 22U NS REE IeoT, Flo, vy BEREK LR BRIk T,
R I I FE R AR E OB L CoOT R T 28 m &R L7223, SFPIC ORiEMIzhFix, v #. &
TR E BICIERE ERIBEECTH -T2,
2. ABRAE

Cs. Sr B LU Cl iZiFEEEL, HAESHYE ISCE-G572 B X IcXk b a7 U — Mho{bA 4
O BN OIEBREGEER L () ) 22510 GRBREER E n oA 5) UCHEMm L, Mk
DFHMIE, °Co 12 K 5 v # % 500kGy F5 L U 1,000kGy. B ## A #ifE L 7= 2MeV D& ## % 500kGy. 1,000kGy
LN 2,000kGy PR L 7212 ICEMEEREE & Cl 02 %8h & 7l L 7=,
3. FHEfER
3-1. BEEB)OFLAMR R

fat 2RO R T OIEBAREGIERS R A2 R LIS T, BENT OIEER L Cl> Cs > Sr DJIEE 72 0 SFPIC
O Cl O BT OYEARBIIE T2 7 U — FD 2 Hi~3H/NS B & 7o 72, BHERBRIE ORGEIZFE S
THEDERIIMENTH o 7=, ZIEABREAM 30 » H 2B 25 Cs D RHNT OFERARE D B E & 60mm @ SFPIC
5T A IR 400 4ER G b | B7Cs R %Sy |20\ ThE 60mm DJE X CRIE R ENEIR X 5,
3-2. TRt D F-lAE R

y #% BU L7z SFPIC @ Cl @ BLENT OIRHEURE A & 2 127, 1,000kGy @ vy ## % Mt L7 SFPIC D+
IR 1, BREOBINEVE T L, 23R 173.0N/mm2 2> 5 149.4N/mm?2 & 14%FEERT L=y, —
CEERE Y 7 U — NMIOFEI NS @WIEMRE Z R L T D Z LR S, 2,000kGy O
A R L 7= SFPIC OBEIRTIL 3% & T M Th o7z,

1,000kGy @ vy #t & H& L 7= SFPIC @ Cl & REMNT OIS, RN R TRORRE L o 72M
HinZEib D Z L3 L | 2,000kGy O FE T-HR IS Tl T ORI BT A Tl o T2,

1 BeFHORRTOLEREEEEER (cm%/sec)
T Cs Sr Cl
=EFERAAR (A) 6 12 30 6 12 6 12 30
SFPIC 16x10"°195x10""]95x10""|32x10""|32x10""|29x107"°29x107"°|16x107"°
LEarHY—k [71x10°[80x10°]3.9%x10°]1.9x107°8.9x1071.1x107|87x10°|65x107°
R2 Y REBSLI-SFPICOCID RENTDILER{Z K (cm?®/sec)
iR5tRDIEEE v % BFE
EERE (kGy) 500 1000 500 1000 2000
ZEEEREAR (B) 6 12 6 12 6 12 6 12 6 12
N 2.9%x107°[5.1 x 107°[3.8 x 10'°[3.8 x 10"°[1.9 x 107"°[1.9x 107"°[1.3 x107"°|9.5x 10™""|1.3x107"°| 1.3 x 107"
BSEXH

[1] AT, AR, #ELRIE, ARFEIRES, BREH—. ZEE— K - P L~V MBI O WP - 4155 F PIC
ek, BARRTIBFSEET, JAERI-M 9389(1981).

*Hiroyuki Sakamoto®, Hisayuki Komori®, Kazutoshi Shibuya!, Kenichi Honma?, Yasuyuki Ishida?, Yusuke Sato®, Ken Tsuruta®,
Kenji Okamoto*
Taiheiyo Consultant, 2Taiheiyo Cement, Tokyo Power Technology, 4 Materras Oume Concrete Industry
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2018 Fall Meeting

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-2 Waste Disposal and Its Environmental
Aspects

[1E03-04] Waste Related to Contaminated Water
Chair:Takahiro Kikuchi(JGC)

Wed. Sep 5, 2018 10:50 AM - 11:25 AM Room E (A34 -A Building)

[1EO3] lon-exchange modeling of cecium ions in metakaolin based geopolymer
*Yuka Morinaga’, Satoshi Yoshida', Elakneswaran Yogarajah?, Toyoharu Nawa® (1. Graduate
school of Engineering Hokkaido university, 2. Hokkaido university, Faculty of Engineering, 3.
Hokkaido university)

10:50 AM - 11:05 AM

[1EO4] Application of geopolymer for solidification of cesium adsorbed zeolite
*Kiyofumi Kurumisawa', Kenta Sasaki' (1. Hokkaido University)
11:05 AM - 11:20 AM

©Atomic Energy Society of Japan



TEO3 2018EMKDAL

ARAXVVERBELEDFARIT—IZEITSH Cs A A VRFETFH
Prediction of Cesium incorporation in Metakaolin-based geopolymer

ok #Nt, EHEOESR? 2 7xx a g vy et 8BRS
EmE R SRR, 2 bR E R TS ERE, G AbiEE R

ARFFETIX, AXIAY CEANTEDARY ~—IZBIF 5 Cs A A DOWETHEIT T2, A4 T
TNEHNDZ LT Cs WAEREIIMATHNAIRETH T,

X—D—F: vy UAsAftr, 44 %H, K-geopolymer, Na-geopolymer, HER{LEET U >

1. FL®HIZ

BRI REEIT CRAE LB YRKICEEND C A A ORBTIFBEEL T4 FAHNLRT
WO, TIRBEFTEME L TRET DHEEA T4 NOWUL HIEEZRFTT 20BN DV, ITHEBEAM OBikF
B LTUFA R ~—REESINTEY, VAR Y ~v—TEILT 5720I121% Cs A A2 DWETET /L% HEEE
THIVERDD, LoT, AMFRTIEIAZ DAY v EHAWEUARY ~v—IZEFHBH L, Cs A A2 DWEER
R OBN T TN 2 IO TREED T 2T 7,
2. RRBIERVETIVHE

AR = —DVERNZIIAK T T AR RAZ A & T, KH T A1 M20:Si02:H,0=1:1:11(M: Na
HDHVEKNZRDE VT L, AX DAV AIKHTTAD MO EAZBFAY D ALOs DN L LD
EIOBAE Lz, EAXAIFH—T 15 M0 IRE 7% 3 HIH 40CIZRE LIz tHiRE T CaRlBl 2 /ERL L
720 150 u m (2R L 727, CsSNO3 DD 0.1mM 2> 5 7TmM @ 5 /KHED TR H TV AR U ~ — DiR i F26k
1T o0, £, CSA A DWERITA F L AMET VA2, T BV A F 2 O B C 5 E 5 A v
D7tk Cs A AL OREBED TR EIToT-, T MIHWEXEZLLFIRT,

X—A+Cs" <> X -Cs+ A"

K =[X —Cs]A"J/[x - Allcs]
3. RRBERRUETIER

2.0

Cs A A > ORAEBEOTHRERZ X 1IZRd . 4mM Ll EIZE 1g || g Hodell) °
VT Na-geopolymer TIZZ D IEBER A LNTZ b DD A A5 '\aii PRty -
WETFT NN FESE Cs A A O ERE PRI TE -, 77, \Eﬁ
K-geopolymer & Na-geopolymer TIXIZHIME, FHMEE & b Sos
Cs A Ao OWARITHKAS RO T LB DI E AT, 508

BEXH 02
D RRESL, G VAR < Bt~ 0 2 _as T 8w

HABEE, 723 v v a = 7 Bk, No. 54, pp.48-55

X 1:Cs £ A v DWERITEIT 5 EHIE &
FHE O L8

(2016)

*Yuka Moriangal, Satoshi Yoshida® , Elakneswaran Yogarajah? and Toyoharu Nawa®

IGraduate school of Engineering Hokkaido Univ., 2Faculty of Engineering Hokkaido Univ., 3Hokkaido Univ.
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OV LREEASA FOBEIRD=HD TR v —mELhDERMRE

Application of geopolymer for solidification of cesium adsorbed zeolite

APk TESCY, fExoR fER!

LR E R SRR

S I FEEFT T, BEEG GO DL OB AET DEFEN L LT T ARELF T A D
W TEDMESLNBHE L > T D, BRI TIE, VAR v —IZ L2 8T A M OEULEMTOMEHT M
I, BATA NERMLEZDARY ~— RO SN & R LTz,

F—D—F: kY UL, TR A, HIEE

1. ®E

I 5 — IR I FE R T I PETG YK DAILER D BRIZ FE A4 5 BEFEW
ELTEY Y LREES T A FORY HFEOHENLNAE L 2> T D, %
TRV U LEWAE LA T A FOMEYIRLS HTIEDWHESLO T2 D2
AR Y ~ — AR O H 2 AWFEIC I TRRET 21T o 7o, RS LR D%

A OPE ZFT\V, ZOMH ATREMEIC YW TRET 21T - 72,
2. REREEE

AR —BCEIERLO T2 DIZ A X A Y R ONEIF AT TR,
TNT VR E LT AT Y 7 LR JOKER{E ) U L% Hu
7o REBIAORE SITFEHRBR AT O 720 ¢ 11 O HRRH & /ERL L 72,
ABHIENRIZ T 1 BE#AE%, 40CT 1 HEAE L 51226 HM 20°CIc T
WAL 2 AT o T2, AR OB & AP L CAUR B BIC L - TRlE S

1To7z,
3 REHREERE

M 1K ETBROMER-REZ R, RGO A X HAY 1%
FEALBEINT, HERMIIEETH L Z LB bhroT, F
T2y EIFE AT TR 2 IR LR TR UG DI A T 70
BFEL T, £72, EDX ICX o T2 To iR e £ 1
W9, AZT7EV E~ R v 7 ATIEHETZOMBEN RS Z
LRSI,
4. $ER

AR v —EALEOMMEEIX A X A CEHWTZH DT
FER LD THY , 2005 A 7 TR Z B L2 b O TR
BUSA T TN L TV AR THD Z LB LT LT,

X 1

{

B -1 N FE il R
F 1 JuRMARIE R A

MK+BFS20(
MK Mk+BFS20 around BFS)
Na20 0.65 0.70 1.05
MgO 0.65 2.04 2.09
Al203 18.53 17.46 11.55
Si02 62.72 58.44 61.50
K20 17.45 14.32 14.50
Ca0 - 1.05 9.31
Si02/A1203 3.38 3.35 5.32
K20/A1203 0.94 0.82 1.25
Ca0/AI203 - 0.40 0.81
(Ca0+K20)/
A203 - 1.22 2.06

*Kiyofumi Kurumisawa?, Kenta Sasakit

1 Hokkaido Univ..
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-2 Waste Disposal and Its Environmental
Aspects

[1EO05-06] Disposal Concept
Chair:Taiji Chida(Tohoku Univ.)
Wed. Sep 5, 2018 11:25 AM - 12:00 PM Room E (A34 -A Building)

[1EO5] Conception that ultra-large concrete tank installed in the deep sea is the
final disposal site
*Shigemi Morishige’, Haruo Morishige’, Yosuke Yamashiki'?, Harumi Morishige’ (1. Fukushima
Nuclear Accident Countermeasures Review Group, 2. Kyoto Univ.)
11:25 AM - 11:40 AM

[1EO6] Necessity of Safety Assessment for variety of L3 disposal concept
*Taichi Saito', Hajime Takao' (1. JGC Corporation)
11:40 AM - 11:55 AM

©Atomic Energy Society of Japan
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*RELEL, HREWELED LEBEEY HREILART
LR BSOS R RS, PR R

T, BN TALBEOMBE FE TR U RV ZIRD . ZOWRK F 2 i& ot b T 28ERH 5,
IO M RVTAREEEZS VX, B ImBEOa 7 U — MNEEZBE S TWDHR, HilgD X1 (2
L DK DEHENEICH D, ENIZBWTHIEFHOIT < OIFIC b RV EH Y A e+ 2%
RN H D, ISR L TR CREE 20m 75 40m DBEE 2 Ff>a 7 ) — MRS AR E L
RETOHMBEZIRETHHLOTH D,

F—T— K mRAGH, TR, =27 ) — FRY s

1. #E
20 FRNIEH O— NF =2 H LAEFERF RS T O RV )y 2 L8 SR B T 7 > b OB
G h AT o T, BEE X 20m, EAL 100m., £ & 300m. 100 5 t B TH S, ZoRdbiEmmE o= 7
V— FU ZIZBRRBRE o7 T A R 2k E LR E21T - 72, SHRORMEN SRWET SR TH
ST, HFHICHIENH Y B L, SENIRFEWHES — PO —EHY— FNEWETHEOEL, 20V
— "z 7V — MEEATIVUE, BISEICH Lape/r TiEE Lo,
2. BUEDBAMALS; HiAEAR —_——
EEORBEAGHIZONWTIFEEHEE, EEo TRV, I—n g%i“w& 1001x 1001y
Y RITEHOTAFNE DR L H o =NBLEICE > TV, KT T
WFAEEDO B2y b 2 ROV EMREICHRH] L Z O ZER] &2 ALy & 3 5 1
My H b, BARENITEFGEZZ., BN TARBENZILR % ik 'Wj%h-
AL E T ORAEN D 2, L OIS b bz il LE o ZEfH ,
A E L CWADY, R LIRS BEEN 1m &< L HIT —
HFARDBZHEALTWD, BEANIIEFKESELRE H D0 ETEEIC
T EE DN EAE T D A REME N B 5, 20 THARBOFKENICH
D, REIZEENTE TRV, ZEPVERINTHAREDITD
MEDEESLRVIRNTH 5,
3. TRifE TSy HIRERR
WHOEBTOEE L LTMBSITF LTS, S HOWEESX 7
R OANE 2 2T Ef 2= T TRy, a7 U — b BNE
PTHEDND AV v F DD, HHENRSHIA TR | LRIHR 0] o
SHITHBEIXTHETH 5, K-1 ICHIORES A — % =T, |
4. BIEDHEES 7 REER
BNT EORBWRHES — FZ2KETIETF, 2O _&H— MO/
a7 U — NEFEREEL, NUOKERTIZH 7 03I

1014

} p-633rru—p
| ) BEAF—-2Z

R PR

ET DR THEEIIHMNARE LY TN oTz, (K 2) BB~y 2 B4
BEFE X5 B EHT BT IE © YK 72 B L — 2 i L C b .
W5, ZOTIAX—EEH L, BREMICEBTA L T2 R &7 \>2%§, T
52 L bRETED > Th B, IR .
5. S DRE T
ERTH T ATV, RAeM AR T 2 EXRBRALETHD, B o
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SEXR

[1] ZZEETHW > 5348 B55 WA - ERE  NRIEE IS A7 LAORSEE ) HREERE, /=i
{5, 1997 4= 9 H http://www.mhi.co.jp/technology/review/pdf/345/345354.pdf

RIEAFREYFH MWL 5 28 RIBEAIFET 7 > b &R 1993 4 00 A

Bl L — « EEF AR EDBHHRCE BB T T 2 b S8 T 320 S e 4 5 L,
FHIHEL I OE1T 1994 4 04 H

“Shigemi Morishige®, Haruo Morishige? Yosuke Yamashiki®Z and, Harumi Morishige?
! Fukushima Nuclear Accident Countermeasures Review Group, 2Kyoto Univ.

2018%F AARRFH%¥S - 1EQ5 -


http://www.mhi.co.jp/technology/review/pdf/345/345354.pdf

1EQO6 2018EMDAL

4G L3 WO T S5 A EODEEICOINT
Necessity of Safety Assessment for variety of L3 disposal concept
mE L Y OR—
"HAE (BR)

R L~V PEBEFED I DN T, A E TITBRRRIRE OB Z L IS ENER SN TRBY . 20
FIZRBWT L3 BEFEMIE, [ R LTy (M ESUIHE NS S T+ A — VRO FICHER) | 77562
LLoTWD, ZHICK L TEERRAGREEZEAT HZ L2V TBIAWSE IS~ 23 FTRE T
D, RRFT TSRS T 2 B TRHMEIC DWW TRET 5,

F—T— F AR VAVHEIEBEREY, L3 N LTy, SRR ORES, BFERBATREANL, ek

1. %8

PERD L3 BEFEMI BT DML, TR LTy (M E IR GRS A — MVRIEOHTT
(CHEER) | 2 FROE L7243 < R I TR TR
BATA 23 L T\ b, LIRS,
SEHEGRAIZ K o TURIER DL ERITH
WTHEINIHELSRE TIERET D
BANEZ LD, T2 Tldkkx 2 r g
RZxt LC, SRR S 2 EA LT
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Investigation of the influence on the scaling factor by adopting SUS316 material
for BWR reactor structural components
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Study on transport assessment of LLW disposal for chemical components and radio-active nuclides in homogeneous
wastes generated from PWR Plants

(1) Leaching behavior from wastes solidified by bitumen and study of their chemical stability in the LLW disposal site

RIS MR OB = 0k BURERS, N FY El MEKERS, B kE—°
PRE WD), PTUNES R, CBIREE (KR,  RARER (K, SRR, CHALKRE

END PWR Z5E %ﬁ%%$¢57x77wblmm%@ ¢5W®lmm’aihéﬁ&0ﬁ@®
BREA~OBITHERE IR T 2 a0 —B & LT, MRS %F B HT A7 7L MEAGIED REHE D
(L EME I OV TRiE LT,

F—0—F: Rithhsr, PWR OIF - §—ELF, PWRTR I 7))L FEMLF, HhEkfRE, BREE 1§
EUBEOBITM

1. #E

PWR REBHTMNORAETHT A7 7 )b FEALIRZ IR 3 B BEOELIRICE 5 ¥R O PR D
BREE~OBATRHBICEE L CIE, R EET v i@&ﬁf%é&%z%hfw Lo ZHUE, TATZ 7B
B R EAKMEDO BB B CH Y, T A7 7 NELET O ChiT) 27 A7 70 NEMNES -, T A
7 7 b b EABIROSAERIZHAR L T D IR~ O OB ERE DR HIE, S0 B ELIRNIZIR AT 57K
PRS2 B2 LD Y, 2L, MR OBITREML, 1 TEO LS 2B 2HE+ 5
ZEMD, TARAT 7V MBMRAICIEMGT A AREME N DY, o L) RBEARE LT, T AT 7L MM
DIEFRIZ E D BESNDBITERIL, AT T AV CIMESNIBITEL Y L/ SN EBRMETH D, =
DD, WRRELZIEE L, 7T A7 7V M OBREEEIZ OV THE LT,
2. BHEBRABTLER

T AT 7V NI OEIRERE AR T A0, T A7 74 NELEROBRYWERIZ PWR SEFTCEH ST
WHARL—RT A7 7Lk 40060 (7 A7 7w K EPES) AT LT, EOHBCRICER L CEREE
EREL, HERERAZFE L7 v VRO OKBB{E v o Afafnik (pH=125)) kU&HE L LT
T vI1 VDR AN OKERET R U O AEIRIZIRIE (4K 109, #AH 450ml) L, ¥&#EH O TOC i DOk
A2 2 b 2 IE Uz, IRIERBRIINLR B OB S C, BRILEIIMEREE CHESN S 10CE LTW5S, &
DOIRIERBRTIE, BN 1FRERE L TH, WRTO TOCIREI NNy 7 7o NEE Lo, 72
B, PWRFEEFNDIAET LT A7 7 /0 MNELIERZSEE L7230 CHRBRAZ LM L TV 5 2, fRIZFELT T
ol

IO, HERBEOSMLIIRR LN, BEE TICRBERYBMAKETHZL T, TOCONRY 7 750
v REFIFC, FEREREORERBRAFEM LT, ZORBRTYH, BWKTO TOC BEEII ANy 7 75wy R
ELlpole, ZORBRTIE, 7TA7 7V MRAEORAEEEZ T 57T RELTHZELRHATND, 25,
IRIERE 7 60°CIZ T D IHARER 2 A 7223, MERFICT A7 70 FalBbR AT L7200 THA LTV,
Eu,ﬁ% LT AT 7V NEIMICE END G E L, T A7 7V MM OWREMEZ S 5720

BINTWARFG R WNEEREOEGEYRE L, ZORKS @@ﬁi%mﬁﬁétw FRLODRIER &

mwaCM&&Um%ﬁ%LTMELtO_®MET% FRZHEBA D OBRHITRED b oz,
&%,%%ifﬁ,7%77»bﬁﬁ@%%mﬁé&%z6h57x77w7/®ﬁﬁﬁ§w7177w
FREFE VT, ERD & RBRORIERER (RIERIIMAK) 2 L7-, o8, W O TOC A I
w7 TT g RRRELR-T-,
3. BmEER

FRROBBERNS, BEKTF DO TOC RNy 7 770y ROEEEET) nb, 7 A7 7V N ORIR
HE (7T A7 7V MM O 100%13 k5 EIGE) ZRd D L, OMEREREZEEE L= 7 V0 U EOER Okig
bl sfafnig (pH=125), 7 A7 7 /v MELIEE GTe) 135 0.1g/m%y, @1IN OKEE{LT kU 7 AR
RITA 0.2gim2ly, @EMIAK (TAT7 7V h T DENT X7 70 Mk &) 1356 0.03g/m?y, @faHik
(FEHEZKELT D) 135 0.01gmily & 7e o7z,

PLEDS, 7 A7 7V MM OBERMEEEIX 1g/m2ly LT Th 5 Z L 2 L, Ziudk, IEBRECCHE S
LRATEIV OIS RZ2RBELTHD Z L 2GR LT,

BEXM
(L] 55 i A A, %ﬁ%ﬁ ARUDEE 7 27 7 v MEAGERD D OBEBE BB O RHNZ I Z58) &2 T FERmE IR
TRERFETROCEE, Vol.29, pp.131-142, 2018 ($8# T 1E)

*Mitsushi Motoyamal, Shouzou Komori?, Shintaro Tsuji3, Takashi Kozawa?, Kentaro Miyawaki®and Yuichi Niibori®
1JGC Co., ?Kyusyu Electric Power Co., Inc., 3The Kansai Electric Power Co., Inc., “Japan Nuclear Fuel Ltd., SMeisei University,
5Tohoku University

2018%F AARRFH%¥S - 1EO8 -



1EO9

2018FEMDAR

PWR OHE - H—BEMLKRICE TSR - Z%ED
BN CH T HBATMICEET S8R5
(2) PRI 7L FEMLADERBRICE T SRR EMFTMIC DT
Study on transport assessment of LLW disposal for chemical components and radio-active nuclides in homogeneous
wastes generated from PWR Plants

(2) As a fundamental study for the evaluation of the leaching behavior from bituminized waste (asphalt solidified
PWR waste), we studied the flow characteristics of asphalt in disposal facility.
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Study on transport assessment of LLW disposal for chemical components and radio-active nuclides in homogeneous
wastes generated from PWR Plants

(3) Leaching behavior of chemical components from wastes solidified by cement
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Leaching behavior of radionuclides from irradiated BWR cladding
— (1) Long-term immersion test and result of carbon 14 leaching behavior —
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Leaching behavior of radionuclides from irradiated BWR cladding
—(2) C-14 speciation and corrosion-related congruent release —
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[1] Yamashita et al., Mater. Res. Soc. Symp. Proc. 2014; 1665: 187-194.
[2] Sakuragi et al., Procedia Chemistry 2016; 21: 341-348.
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[1E13-17] Overpack
Chair:Atsushi Fujishima(NUMO)
Wed. Sep 5, 2018 4:20 PM - 5:40 PM Room E (A34 -A Building)

[1E13] Corrosion behavior of weld joint of carbon steel overpack under
geological environment
*MITUYASU SHIRASE', KAZUTOSHI YAMAZAKI?, TAKAHIRO KIKUCHI 2, YOSHIRO KURIKI?,
YUMIKO IWATA?, GEN NAKAYAMA?®, YOSHIKATSU TOCHIGI®, MAKOTO ONO*, MASATO
KOBAYASHI", MASAHIRO KWAKUBO" (1. RWMC, 2. JGC CORPORATION, 3. IHI CORPORATION,
4. TAISEI CORPORATION)
4:20PM - 4:35 PM

[1E14] Corrosion behavior of weld joint of carbon steel overpack under
geological environment.
*Kazutoshi Yamazaki', Hajime Takao', Takahiro Kikuchi’, Yoshiro Kuriki', Masato Kobayashi?,
Masahiro Kawakubo?, Mitsuyasu Shirase?, Yumiko lwata®, Gen Nakayama®, Makoto Ono* (1.
JGC CORPORATION, 2. RADIOACTIVE WASTE MANAGEMENT FUNDING AND RESEARCH CENTER,
3. IHI Corporation, 4. TAISEl CORPORATION)
4:35 PM - 4:50 PM

[1E15] Corrosion behavior of weld joint of carbon steel overpack under
geological environment
*Yumiko lwata', Gen Nakayama', Yoshikatsu Tochigi', Kazutoshi Yamazaki®, Hajime Takao?,
Takahiro Kikuchi®, Yoshiro Kuriki®, Masato Kobayashi?, Masahiro Kawakubo? (1. IHI
Corporation, 2. RWMC, 3. JGC Corporation)
4:50 PM - 5:05 PM

[1E16] Corrosion behavior of weld joint of carbon steel overpack under
geological environment
*Masato Kobayashi', kazutoshi yamazaki?, hajime takao?, takahiro kikuchi?, Yoshiro kuriki?,
Yumiko lwata®, Gen Nakayama®, Makoto Ono?, Mitsuyasu Shirase’, Masahiro Kawakubo' (1.
RWMC, 2. JGC corporation, 3. IHI corporation, 4. TAISEI corporation)
5:05PM - 5:20 PM

[1E17] Carbon steel corrosion by iron-corroding microbial community in
compacted buffer materials
*Toru Nagaoka', Shin-ichi Hirano', Norio Matsumoto’, Yuki Amano? (1. CRIEPI, 2. JAEA)
5:20PM - 5:35 PM
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Corrosion behavior of weld joint of carbon steel overpack under geological environment
Part1 Experimental plan
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*Mitsuyasu Shirase!, Kazutoshi Yamazak?, Hajime Takao?, Takahiro Kikuchi?, Yoshiro kuriki?, Yumiko Iwata®, Gen Nakayama®,
Yoshikatsu Tochigi®, Makoto Ono*, Masato Kobayashi' and Masahiro Kawakubo'
TRWMC, 2JGC CORPORATION, *IHI CORPORATION, “TAISEI CORPORATION
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Corrosion behavior of weld joint of carbon steel overpack under geological environment.
Part 2 Corrosion behavior of engineering scale testing.
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Corrosion behavior of weld joint of carbon steel overpack under geological environment
Part 3 Effect of bentonite swelling process on homogeneous corrosion
EE HET, Pl oo, Bk ﬁﬁ L MK IEAN2, IR Bafe,
gy —mC, B RS, 4G FEES, FER RRRS, /N aR¢
"HRASHEHL 2 (A R BRETR R - BRI 2 —, O BiESGHE, RER RSt

RN OREERA 7 01 7 L RFBEA— /=Ry 7 & ORI — 7Bl R IR D RS 2N G- 2 D R
AT D128, KRB ORZARNSEE 25 8 U 7o 2 bkl 2 520t U 7o, A OORREA ORARIC & 2 PR RHRABRIA
& DAL T X0 JRFTRYZR IS B35 L7228 ) 2 ARGt ORI CI3, (L LI R otER I IZ L <
THIERIRE LKA RIRS OFBIBIFAIL, BEHED FRERIEEABROMR LRItk Cdh -7,

F—0—F R, REWEA— =Ry, WS, BEH 7wy 7 BBk

1. #E

REERS 7 01 7 OFIFN - AR A S IREEHA—/ =/ &7 & O — T lIRIE S RO RIS B8 2 5- 2 D5
BaE D720, HARIERICEE DR L2 MRS D720 —
Dkl it L7z,

2. HEAE -

WRAE URL oD TRt ¢V -l E & FEL L7 50
TV AR L, BRI AT A —4 & LCHTE R
B R 2 B0 U CBIsR Uiz, REfERA 7 e 713 A

m%FA«/b%4%%ﬁ@@*MMyn_E%WWL%%

PRSI 1L LR Y L e A — — )
> 7 DHEN LI b D&M Uiz, KRR DA L7 k" :
fEd KA ARG U, — eI SRR 2 B 1 L TOMBL A8 —_—— 13,757h 16,608h
%—%‘ Lflo Fl’gﬁ{%é ﬂi%fb%ﬁﬁm(ﬁ@%%ﬁﬁ %ﬁ@%ﬁﬁfﬁ 3 /kfliﬂ:ﬂj'\' 1 ?ﬂtﬁﬁ i) H LH#({T%%[&%fﬁé‘ ﬁ?{f’ﬁﬁﬁ) D ﬂ‘éﬁ
FHEDZES B3RO T,

100 mm
LR

3. #&R
BRI, ARBREE oI TR D B B
H%c:%bﬂf:%ﬁ;%a:%&% U7z, Wighith OREIZITRP 7R M 2
RO BN, N A MRIKGOREYE 7t - ERREAS
%ﬂEﬁO)Fﬁé@J BT L LR L (1), 52 FFEREORE
REIZIN T, VI RIES IR ORKR & & HITELS 725
M, —EDRIE LT 5 O R OMBREMETZ L, A58k g
BT O ERERRES & EREGERS OFERERERIL. BHEOREY 10 r ;_1 . :
Ry b OB ERBRIOBN L FRCh o7 (K2), Y smgmsd_imm
Z§$§%ﬂi£§\7ﬁi*ﬂ/i\i‘—ﬁ:@§§£$¥ r&&ﬁj\:‘/x ?A I"_‘% ==JNC TN8400 2003-016
St > (2] oy
iﬁgfﬁj@ﬁ%:@ enn. B2 PHIBATES & RO ATES ORI
[1] 337 A VR ZOT A Y MBI CI8UT B RREA—N— N 7 ORI At EssT) INC TN8400 2003—016 (2003) .
2] BlxIE, () JFBREL & — Wk 29 FEEENL Y L AT ST AT HAN BRI (55 1531 . 20183

max

BRXERRES, d_/mm

@ BEELERHAR

*Yumiko Iwata', Gen Nakayama', Yoshikatsu Tochigi', Masato Kobayashi®, Masahiro Kawakubo?, Kazutoshi Yamazaki’, Hajime Takao®,
Takahiro Kikuchi®, Yoshiro Kuriki’, Makoto Ono*
'IHI Corporation.,’RWMC, >JGC CORPORATION, “TAISEI CORPORATION

2018F HAEFHER -1E15 -



1E16

2018FEMDAR

RRMA—/\—/\ U BESOM TIRE CTOREEECET HHR
N4 FEDH

Corrosion behavior of weld joint of carbon steel overpack under geological environment
Part4 Summary
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Carbon steel corrosion by iron-corroding microbial community in compacted buffer materials
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Keywords : bio-corrosion, carbon steel, , microbial community, compacted buffer material, bentonite
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[1FO1-05] Analysis, Scinario Evaluation and System Development 1
Chair:Nobutake Horiuchi(MMCQC)
Wed. Sep 5, 2018 10:40 AM - 12:00 PM Room F (A36 -A Building)

[1FO1] Activation estimation for decommissioning of nuclear reactor
*Norikazu Kinoshita', Takuma Noto', Kazuaki Kosako', Motoyuki Asada’, Akane Tada', Kohei
Urabe', Kazuyuki Torii", Tsutomu Ohtsuki?, Shun Sekimoto? (1. Shimizu Co., 2. KURNS)
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Activation Estimation for Decommissioning of Nuclear Reactor
(1) Analyses of Activation Element in Concrete
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Sensitivity analysis on activation of reactor structural materials and
radioactivity concentration in demolition wastes
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The effects of uncertainty of radionuclide concentration
in clearance measurement on the exposure dose assessment
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Evaluation of Project Management Parameters for Decommissioning of KARTINI Reactor
* Anggoro Septilarso', Daisuke Kawasaki' and Satoshi Yanagihara!

"University of Fukui.

A decommissioning activity of a KARTINI TRIGA Reactor was planned using systematic methodology tool,

COSMARD. The advantages/disadvantages of multiple decommissioning scenarios were compared based on

calculation of man-power needed and waste amount.

Keywords: TRIGA Reactor, COSMARD, Man-Power, Waste Amount, Decommissioning

1. Introduction

A study of scenarios for decommissioning are important to be done by considering project management parameters.

In addition, a reliable estimation on project management parameters, such as waste amount generated, the required

man-power, and radiation exposure of the decommissioning activities for each scenario will plays an important role in

the decision making of selecting suitable scenario. These parameters are naturally site-specific based on facility type

and involving numerous tasks and items, therefore should be estimated by using systematic methodology tool. The

objective of the present study is to develop scenarios and select optimum one based on the calculation of project

management parameters.

2. Methodology

First, we needed to develop scenarios considering such attributes, as the time frame, economy, procedure, and future

use. Then we established the Work Breakdown Structure (WBS) for each possible scenarios. Next, we calculated the

project management parameters for each scenario using COSMARD. Last, based on those parameters we compare

the advantages/disadvantages of each scenarios. By applying this methodology, all parameters can be quantified and

make it easier to be directly used in the decision making process.

3. Result and Discussion

By considering the site specific of the KARTINI TRIGA Reactor, we put the future use of the site as the top priority

in the developing the scenario. Therefore, first we consider two fundamental scenarios; the overall dismantling (in

which all reactor structures except the building are dismantled) to use the building for other nuclear purposes, and the

partial dismantling (in which only the highly radioactive components are dismantled) to transform the remaining

components and the building into a museum. We also consider other attributes, such as the time frame, economy, and

procedure of the dismantling activities, in the scenario development. For the example of estimation of project

management parameters, the calculation result shows that for the overall dismantling it will need 930.3 man-days

with arising 707.4 tons of wastes. On the other side, the partial dismantling will need 423.6 man-days with arising

43.7 tons of wastes. This result shows that the overall dismantling can dismantle about 16 times larger amount of

wastes with around twice as large manpower as the partial dismantling.

4. Conclusion

Two main scenarios considered in the study are overall dismantling and partial dismantling by considering some

attributes. The project management parameters for each scenario are evaluated using systematic methodology tool,

COSMARD, and the advantages/disadvantages of the scenario are compared each other.

References

[1] Yanagihara S, COSMARD: The Code System for Management of JPDR Decommissioning, Journal of Nuclear Science and
Technology. 30(9), 890-899, 1993.
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A study on analysis of actual date in “FUGEN” decommissioning
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Development of manpower estimation method for decommissioning activities
Analysis and modeling of various records by statistical learning
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'University of Fukui
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RIEBEIEZICEHYTAFRAMEEDOTERIEORBRL Y FEDFAR
Development of estimation methods for decommissioning work period and its uncertainty
A ORI KA BR
HEFH R

AWFGEO BHX, B EIC LR EEME A2, FESEEE ELICHATE2ET A EHE T L TH
%, £, JPDR T —#[11 & x5 & U TR 21TV, i o& THEIB S AT (N - BpaEZDfE
EOHM(dayiZ B 2 FEEBR Lz, ZhICESE, ALEORHEEENSEEYBICRIETEEL B
L7,

F—0—F: EIEHE. AT Hetobr. EENM

1L [ZC®HIC FELEEET Y =7 b2 PEBYET ST L7200, LB N TECHMZ | A idt %
GO THRET D Z E AR R TH D, BEOHFIE[1]1TIL JPDR DR IEHRE[2]1% F CTHER TiES @ S h
LR TRB 7 FEDOGIN - WEIEREICET 2 N L E, WSRO EELZEH L LTREL 2 ET LV EERK
Lice AR TIEZDONTEICESMEERBO AL 0 FIEEER L, ANLEOARHEEIESERKIC
FAF B a2t L,

2. EREMOHESE IPDR OKEFCKLSXE | 15000 1 %g%&ﬁ%&%@'
MENEATHEFMENN D & Rt gigRoT | o] R : 38.7(day)
B D, MREIEEAN TEONH (T L RS 4

BoNd, ZOBREBASHDABENBIEEBEN 5000 -

FHTE 5, TESAE 1L AOERIC s RROMNN |8 o

IIARMEE TH D72, IPDR 7 — ¥ & B U IEB 0 12 hE 200 300 400
IERE LTz, AR TIETZ v F a7 ) o 7icko 8% (day)

TR 2 E L, 7272 L. Z OIEEIERAED b

Nz LIR% B LA, Wil LeBa s HEEN K R1:Y—ERTO7ORRBUOER TS L

OIEERICHBI SN D LUE L, FIEShEER S
—

BRTTECI b Ak EEA e LML [§ Tl
. TYFANREEROESEOITIA Y=V g

kD, ExOERICLERATEOSE 1 Aok [&

BRONNG, (FERRONEREGLE, £, 8 |2
BOWENSFIET 2 EEOEE AL, fx oteom |8 ? FLATEIR - 100, 000 (|2D)

0
RIEIZ D BRAREE LE L, £7- 1 Adb 40 45 5.0 5.5 6.0 6.5

) EErRAD LIRTE (h)
DAEZERF O _ERRIZH T 2R3 A O RE ST 217 > 72, T Ao nTOREREO LRRE e
3.WE-ER FrERo—wchir—raryny BROMFEOHR
T Z A RICE T I v iEZ ] U SEROREREIC LB AEE RO N AR T R 2 M 1R T,
2120F, EZERE O LIREZ R4 ICRE S LIESEOEERBOE(b 2R Lz, EREOHM & LI /E
KRBT LTeh, B EITEMTH -T2,
4. FEH ANTHEAEERHOANHEEMEZ B L 2EEBBOFEET VA ERR L. R iia O ik s
KB EREE RIEL o7, Elo, FFED/NT XA —Z @I E L S ST BROINE R & MGt L7z,
BEXH
[1] BAREK BAETF%E 2017 KO KE 2D06. [2] HA fill,  JAERI-Data/Code 98-010, 1998,

"Sugimoto Ryota ',  Daisuke Kawasaki' and Satoshi Yanagihara' 'University of Fukui
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RFNTS 2 MR 3D ETILESERICE D  ERMET MBI DR
Development of Technology for Evaluating Waste Quantity Based on Automatic Generation of 3D Models
by Cutting Equipment in Nuclear Power Plants
BT e LT EH R BA STl A6 OeF R M2 mM El 2
YHSIARBA, 2HNZGE

RIEBEZRD 3D 7 /WTx LT, (AR I 2 BRI A SR M T E 2 HECTRET 52 & T, SIkh
? 3D ET NEBHBINAERT DEATABRSE Lz, AR LIZFiELE, BREFEAD 3D CAD ¥ AT LD
FITA YT MU =T OB LY, BT R 2 2 OIS BB R R DA NRICEETE D
Rl L &5,

F—TJ—F : PRI, FONVEBEEY), 3D CAD, WESEMIR, BORIRAFn

1. LI
B 7T NOBEIFEBEHE A KT AV I 2 Lb— g UEFE LT, B - BEROEIE & BEEEYIY
MRBHZIN ATRE & 21k, B &, ATHEIRE OFIIR &2 i 7= TS O Ul Ik 2 B 8hH0ICHHE+ 2 Fiks
B L7z,

2. #BRUIET 3D TTILEBEREE

FEILFSES SR 7T o b O KRBUBEZR OB 2>\ T, 2 AT

NLE > O FEFEMINE TGN S, RE S D F TOREBS

REE DB PR, MRIRIESERE DR R R 2 28T 5720, LU OFF

2 FrOBERE A BRZE L 72(X 1),

O AR GO O BCE : KT 5 0D 5= TF- 75 1) O i 2 S P oD~
Bl ICEATT DK IS4 B SR U Im & 3 E

@ GIWrHEORGEAY « AR OHERIRR, HORRERE, H&
HIBR O St 23 7 S 41 2 TUIWr-HE & #E /N, )

@  YGIWIEFF OPIE & Z2MIM SR OFHE  OIWTIE SR T & 1 (RAEEINE OB I & 2558 3D
TALT D PR EAFIE T D720, UINNBRICI T 2B NE R EIknc 5 < BEEY TS VAR
B S N TRIE T O 2SR R R & G

3R -BR

FRFEICHESE, 3DCAD VAT ADT T/ A - V7 by =T LT, Witi&EE2A9 5 3SHEOK
RIpkes (BSSHE:, Ko7, Zo7) OHBYINY I 2L —2a  illbb7a NI A TV AT LR L
Too RV AT HIZEY, BIROUIMIE, BEICIGT 2 8IM0F 0%, LERBETMIA SR OB, BEIEY
DERLEHSNDEBIHEDOR, UINERICELIWIREL fEtE T 2MEOIELZHR L, Zh
XY, ZBENORIFHRBEILIEEE L T T 2720 0 OREE BIE T,

*Hiroshi Seki', Mitsuko Fukuda?, Takuya Yoshida!, Atsuko Enomoto?, Mitsutaka Imamura?, Hiroshi Nagase? and Jyunya Tahata?

Hitachi, 2Hitachi-GE Nuclear Energy
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RIEREICE TH5=RaBAEEL 22 L—2a3 VP AT LDER

Application of VRdose for the Decommissioning

Mmoo R®E Y, e R, iR
VEIF R, BRI A FE B TR

Wik BEILHEEICB W TR S 2 L—3 3 > (VRdose) DIEH ZMat+ <~ & & a3 L 7=
VR B AIITEWNIR2NN— FARNHEb00aI a2 — g 0V — L e LTORBEMZIER L7-.
F—)—F: BEILEEE, I 21— 3y, VR, @ii~xI ALk

1. #E

RABBLFE (Virtual Reality: VR) 1% 1990 FRENDEEA W CIHEAZED TRBY, =¥ —F A
AU PERPETTRIEREDZ T H THIEN SN TV OIEINTH S, R o TIX, BEHRTOREM
BRI, TEZEFIM, RTEELZR ETOMEHEPINDL N S0db D, £, /T =2—DZFRF—
WFFEAT TR I =2 L —a > Y 7 & (VRdose) RIVBHFE SN TS, T, 3D-CAD 7 —# & %
2, kv Iab—vay GDEBEOERT =A—vay) b, BHAREEZAIBUET DY 7 S Tho. B
IEHE B T, ZeRZAHE & LIBHFEIROMAE DERISHICEN END 2 LR E < H D0, A5
TITFEIEHTEIC B W T B OBIRE AL L 2 B0 2 H RIS, VR ST OEARED LS IZHBKL
LDOMEHLNITHIEERANETS.
2. HEARR

PR TITEITRATIE A, BG8IEE, v7 ) 725 5. Jefritstiid <k, aBa2Mbdiek
RGN VR ICE S B o o fihlz a4 5. BGBIE LA TIE, BIHETO TATR SFA) &
RIS, fRAVEREHE ONLZED b M E DEEFIHOME 21T 5. & 512, VRdose DFFIEFA & VRdose
EMOTMREED Y I 2 b — b2 EMT 5. Y Iab—ra VRERICOVTIE, EBROEERE~DT
r— bRENGEREE, EB~OTEBRE, BARNREOBRLRHEZTT .
3. BREBER

VRdose DRFEFAZ F2h L 72t R, HLEMEHOME &5tz 34 T & 2 M13dH 528 3D-CAD 7 —#
DYEFLINT, V7 bU =7 OB, BHBPEEORGMAGR ENLETH L LRyl BEIY
2 BIX, VRdose HAIZIIAERTHEEZRE SR DFIROBEMENFER SN, SHICy T2 b—MIxL

TEHBGOFEMARHINEL Y bIEREA A=V 2T 2 NAMTHD LOMR VAL, Thid,
VR DERTTEREDE #i2 TIXR <, AT E b B0 EBOMIY — v & LToR AL RIET 55D T
boH. DEY, FIENLRE, EER, BHAREHEEZzSRCEREBEOaIa=r—Ta Y — LW Il
I THs. ala=r—rarY— L LTUEATICEM@S~F YA Y FOBIRNO R T BV =
7 MEEEDPAT 2O ML BB OIRES E LD D TR AR T2 ENEETHS.
BEXH
(1] &SRt 1996, A THEERCS=F ¥ LU T VT )DIRT S TE~OMM, AARFT /F55E, 389, 737-745
[2] Iguchi, Y., et al, 2004, Development of Decommissioning Engineering Support System (DEXUS) of the Fugen Nuclear Power

Station. Journal of nuclear science and technology, 41, 3, 367-375

*Yasuyoshi Taruta! 2, Daisuke Kawasaki! and Satoshi Yanagihara!

"University of Fukui, 2Japan Atomic Energy Agency.
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BEFE—RFHREEROBRMT T ORRIHHEORE
Study on elemental analysis method of fuel debris of Fukushima Daiichi Nuclear Power Station
FHEPN Y2, T H WS L2, SR )R Y2, BEAY R L2
YRR - TE R Fe A, 2 [EIERBEIP A ST B FE A AR IRID

R IR IFEERT (IF) ORELT 7 U ORRICR 2 L <ot 27201213, midE e L TR
PEDSTEDR S IVIIERRIE DN LB TH D, AR T, HRMRIETH BT 7 ) O & LT, BET 7
U THESN TV D EREMEITOWT, TVl U hiRis o i 5% OISR 2 520 L7z, 72, 7L
)72 ICP-AES I K 2 @RIt RO ERDITIETIE, ERD RO THRELM I, MRE LT, BT
7 VRO TR IOV TRIE LS B vz,

F—0—F : WEH - RER. BT 7Y LR * MNEWE

1. #8 CETE T S i
1F OB & 0 REE BEBE RO A A ARRE L L7kt 7y (R =
BERL TS, 4%, RFFNBLORRESNS S OIHF 7Y off - [so i
RIER BT 57201203, BEIOEBESHIT N ETH DN, A — Crads 15
~ A VBRI FEEFT(TMNE 350 % 5 R0 O IBGRERIC X L CHEAMRE [ oo =
LHEE S, RTLEE L U CERBMEN R S NI ENLETH D, 22T Eﬁﬁm g
L0 BN EIETE BT AN Y BIRECO D TRARAIFORGEIL, & (BB _
ORI 7 ) CHUE STV BRI~ O EE A LT, E72, 74 {2l E
7Y BARIEC 0 FRIAE LI BORR IS8 £ 05 SR IERICH T B ILRM R [rear 15
ICP-AES |2 X 2 E B/ HTEIC OV T VSR H & £ ORISR OBE 217> 72, | 8o 15
2. BBA e s
A LIRS b U A A L B LR & L TR AL, [ e 5
KOUNMBGEE 2 /RT A —& L U= 2 Ei LT, £7-. BlTor-T0E (UPUZrI0, + SUSH 6 30

#EHE : 50~100mg

ZRige L UC, EiEEOBEINE A7, ICP-AES |2 K 2 tE o CIIBRET 7 U @
T4yt (Al B, Ca, Cr, Fe, Gd, K, Mg, Ni, Si, Zr, U, Pu) DA A T OB L FH~T-,
3. R

REFT 7 U TIRE SNV TWDEFEDEICHOWT, 7AA V@
FRIEIC L0 RIORTHRFRIC TR PIRE CTH D 2 L sl L7z,
ZD 9 H Bl IZHOWTIE, AR INEARFIZBUSHTR LN T2, B

Si0.7ppm-U500ppm

B RIS A R DS = ERbot, 72, URTPUE 4 510 o 10t

G LE A SR AR BE R VNI DRIk D L

B{ECHIMTHECd 5 = & A MR LT, 1 o A\ Wi
ICP-AES JIE OFWFHICIix, E&EOMTICHE L, 0 TFEE —wﬁ—*<;¥*41<~fJ?

DRI L O DI E AT, ZOfE, SiRPu TR T ey T e e

RTOOMRTHIRT LD 722 UK B THRENED bz,
COMBEERRT D720, U REICEDMIEZRFIL, @i

WM LUMERICEY 2O CEDOEENARETH AL L E R L,
THNHOFERICE VIRENT T U RB O TR ST OWTRE LAE LN,

AR, B FESEA TR 26 FEEMIE TR TBEIF « (5Y0KA R FHEEMBERET 7V MEIRITR) ) &

OVFRK 28 4FRFEMIIE T3 TBEIF - 15 YKRPRFEB MBI A&RENT 7 U OPEIRAEIE - 28T EAIROBIFR) ) 1247
HHPFEOREO—FTH D,

ICP-AES 7’1 7 7 A )b (—1)

"Hiroshi Hinai-2, Nobufumi Todal-2, Atsuhiro Shibatal?, and Kazunori Nomural?
LJapan Atomic Energy Agency, 2International Research Institute for Nuclear Decommissioning
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(1) BANGEREERICLSBRI S vIRSDEL

Study on physical mechanism in aging phenomenon of fuel debris
(1) Transition of total crack length by cyclic temperature fluctuation

TR RS Y, REF ANEY, RS HEZ L /R R
Y AR IR B e AR

BN X DB T 7 OREZALZEB 25l 5 720, BUERS: B LOMEE CAMEIc L 0 (W E 2 L, A8
MRIREZEB T COY 7 v 7 REDECEZFE L7z, EEROREYT 7 ) 5211 5 & SNHEREL LY bl i A Bk
ETESHHbOO, REEBOLEIC LY BALERNT Y O 7 v 7 REPMT 2 2 & 28 LT,

F—U—F BT TV, BERL, WEFNAD=AL, 7Ty, REEL, BRI

1. #E

BEFE 3BT (LLF, TIF) W95 ) ICBT 2T 7 U OHLY H LBIAAITE 2021 4 LI & F80E
ENTEY, Y HLUCHOHISORMEZET S B2 5N, £2, B HLUEBET 7V IZESIRHRE S
NAHAEEMELH D, 2O LS REMICHI S IFEIEICBIT 2 Y 27 ZMEtd 256, BET 7 U HRko
PAEZAL Z BN TS A5 Z ENEETH D, BRET 7V OERS DL 1T TH D120, RAEZLD
A=A LE LT, [IBRZECIZEE S WEM OB ELEOE NI LS54T TOT T v 7 O3AE - BIRIZEY
R D HAORLRA L [ 2 1 = XA TOBRENT 7 U O b3 L fREER B 2 Db, L L,
BREFT 7 U ORI T 2 KIRZE(L OB /0 &L WBRFRR A 1 = X KO % E BRI 25 &
I IR ORI\, £ 2 TARTIE, TOREBEOTEENFHMEO—ER & LT, BLY-&EoEptE Lk
AREHC AWM ZRELE) (LT, 81 7 v) Ln9,) 2z, BIEWORT 7 v 7 BEOELERE L
77
2. RER

BREFT 7 ) OB L U CTERT A EHIRNE OB A 7 = X AORBOBLRND, BWZERE 7 T
7 OERLLT S E2RTMIE CAMOMICEIVEE Lz, BIEMIC OV TiE, BUEiERE X OWHE U AED
DS UO2 (2T Y205 %, EJRITEBFNICH D EBEZ DD ATV LV AZRE L, B % FEe R
T - IR -a R OVREE L IREE 2 VT,

EWIRE SNDBET 7 U BB LS5 LB N HFMOKRBEETHB L OH ORALZZE L, &
Al EA L AERBH R L TR CHRIEEE 2 TN £25COBRY A I V2 5.2 5 2L TU 5 v 7 OFRAE - &tk
PRL7Z, IS EBRCM L= BT, Uk - IFEAEZ i L <, WEoks 7 v 7 ESEELE, K7
7w 7 BSOREZ, U—F B L VA LN Y03 ORI LT, E /7 n @ik, = v JU0E
2 EALALER, 7 T o 7 USNOBIERZ M L 7=, E{g0AEY — L2 HWTr 7 v 7 & HBICE L TR S %

AL, - 4000
3. R £ ©225+25C
B A /N EGAERBORMERY ) 0Rs 7y RS0 5 || sasssc | e 0
ZALEBURT, B A 7 VBOBRE LT, BHEREN 225CO i |
B, YA 7 VEBRZ B IS Y0s WD 2 T 7 BEINY R
BN E MR L, — ), RN 25COBEAIE, By 2L § 2000 .
BLr 7y ORSICHMREIMENZ /-7, Zud Mo B !
R ST & B BRI (T8 U AE, BPERS) DM BB L & 0 b
bOLEZBND, g . |
SOESRMRASRET S D LIC kY BT T ) oES i F
XY D IREERB O R BLE ERIICTT S 2 L AR R D LB 0 o s0 100 150
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&

[1].BLAND, Will J.; ROLLS, David. Weathering: an introduction to the scientific principles. Routledge, 2016. [2]. KIMIYA, Kazukuni. Rock Weathering from a Geologial

Standpoint. Journal of the Japan Society of Engineering Geology, 1991, 32.3: 120-129.

*Seiya SUZUKIY, Kimihiko YANO?, Masayuki WATANABE?, Kenji KOIZUMIL. 1Japan Atomic Energy Agency

2018%F AARRFH%¥S -1F13 -



1F14 2018EKDAR

BRERMOBHETMFEDEEICA T =GR
LEBROEINLLGEIRATUVLAM-DINH O BREEMDOTTRBHESR)
Study to evaluate leaching mass of elements from damaged fuels
(1)Leaching behavior of multiphase molten debris in the system of stainless steel and zircaloy
WA Z2En Y, KRB ANZ Y, PERS HEZ Y, R AT
EF kA
BEDOHEN SR DB T 7V in b OB HZEE OB FIERFO—R E LT, 2 HEGLAT VL AH-UL
B A ERE b OR TR OWRHEZFME Lz, £OfER, @B7 7 VIZonTid, ZHMb0TE

RN, ZHEZMENT 2 5O OEHEB LOS MO mfE A O TR rEE & o /il L & 572,
F—D—F BT 7Y, BREERML, BH, HEMHE, ATV RAE-OL e A 548
1. #E

WEEFHIC E VAR LIRS 7 U id, RO LETKICEVBHIND 20, B ENDITRPBEIK
HAEMT AR D, 70, TOREICBWTL, FfET 2KZICITENENT D ARHE1H 5,
BRI A R b 2B TRIT 5 LT, BT 7 ) O O RE & 2T 2 LEN B D08, R
BFZ 7 U 3EREE (U0 Lo ima (Zry) RAT LA (SS) & ORI L 0 EE ORI
LTHY ., HTRAERED LRI — R ER O H BRI & 1 3R R D7 7T e —FRBELEI DD,
AETIE, EEOMERT 5 SS-Zry Za@n b Ot RE N &L HIRERBRIC L VI L. ZHETO
LR HBEOFAN G EHI OV TR 21T o 72,
2. Bk

F v FNVR Yy 7 A (Zry) EHlEET L— K (SS) L DIIKIZ
kT 28BEOT 7 ) #E L, Zr & SS ikl & L= AR
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HEOFEZFMT 5720, b “FAOEMEIZ/ER L7,
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F 7213 ICP-MS (T & 5 JeF IR EERIE 7> & FFAL L 7,
3 BRBLUEE

BEERE DL, B2 ITHED 9 B Ni BMERICERT S
ERRFRD NI &, Ni OEHEICER L TR L, &
GHREN O Ni ORH X, FARECH 5 (Fe,Ni)Zr, 205 0 T s wereommn
Ni DFEHIREE | BAHE P O(Fe,Ni)Zry 23 58 2 mfg s & 3 S 2 NiDBEHEDLEO—F
LEEE, =7 —A"—DHIFATEAS L (K2),
IO ENL, BHEOMELSE&RT 7Y NLOLREHEICOW T, Thaid 5 BMHERE O H
BT — X LEMHOMBLEEZ NS 2 L TR ENRFMAFETH L s L 257, 4%, BIBIzon
TEHERT 7Y ThD UO,Zry RIZHOWT, [AEEORFENMLETH D,

1 1
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BUEHESDOELE

“Hirotomo Ikeuchit, Kimihiko Yano!, Masayuki Watanabe® and Kenji Koizumi*
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The specification of storage container for fuel debris

FPERERN Y, FRERGHE S, (LU
HE RO SRR R, AR

BEFT 7 ) 2B L LIRS OMTE 2 RO FM TITEEN TH D . BB 7 U IR, Af
BAZLELT D, SREHREZ AR TRERROBEZ T 2R L Z 0BT iR LI,

F—O—F :RETT7Y, RERG, BEKE, —LLA

1. #E

AIE DO KRB TT A A LiEOBENT 7' ) Z AR E BEICIGICE S £ T
D IFEL AR S ENIRE RO A T T A k572 E#ICH
7207 )=l 5 FREBREA L MBS 100 4ELL EA2 RIEZ 50
BN D, WE, BELA, KRBEREREICOVWTRET S,

2IEEA

WEE TCORERFITIUTZVATIO XL D ICENFEET L. BE0N DTS
CREBEMERT A AICEO T T U VEICHIERO Y e RO
TRy MAMEREND, U 7 H A7y MEZE OFPEHEPHN CRE
AR L TBY . ZDET N RNEESICHIZVEDRIL R &
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VIR BRI R L C L E 9 > Tl EORERAH > — /1D
BEICRETH 104E 1 EIZLNETH D, FiTRL MEOAT 21k
RNLGE LT HEEE TS, BT 7 U i3 RS L, SV T OB T
MO 2175, o CEZE(NEZIRET D,

SEHEL R

BT 5 L COBEMGRBIS N . RSN TENLONEN~ERET D, FREERITER TR
HEINTWHZENnD, Z22mE LTERICEYLT W, IEHEIIEAMICARLS L, 2nbma %
RET 5,
4ZEH %

REFT 7 RS T 5 DI A REE TH D, Kb WOBREICZ ) LTS 10" R B ORI R34
FBLEZD, BNOWERELTE-T5ICOFENS ImBn s & 2 AT 0.1mSvih L FIZSE L E 2 5,
TSR EMA O EHE T 2 HELH 0N, —CTHLZORME2HKT B E LR IVIEEI R E L
BT DB IIER T D, M A AWV TE 50c mBEEDE I NUE L 25, Bkl TH
W CITEEMEHC LT HEEMIC L CTHRYEIZNREETH D, fFRANCTZ & ZATRETH » THRFHNE L &
D, LEN-TELBEEXAEET D, EROBEEIT—HNER L THDEENZ W, flZIEFZ oo 1
mm® 2 —/L T —R MBI E RV AT E R DB RRIEONENH D L E XD,

SRR

BUK 1 &H7-0 5100k g & 720, ZOEE TR TEORERBVLE LD, FEEEHTX WD
D 100 t FREZPNGINT A IR ERIRDLETH 5,

6. A IRIRE

WEMHH AR EOERSE&EEZHEA LIREEEZ X5, L LIRRIZD <R PREEIZEDDH 2 LI
WHtTH D, EZETRMATR CEDINESBRIEEZRDDIVEND 5,

745
BT I EZRINT HRERBIEOARLEENLLEHZRTHY . BEAMBEREEET IDLENH D,
B &30

(1] AARRT S 201T ERORE BEH - FEINIEIT 2B ARR 2 HRT O BT 77V [N
FREMG M, FREE, LBUEN

(2] AARFEFHEE 2016EFDORE BEFERIR - BT 7 ) 7 A REIR Lk ARERE, RERE, (15

JEIr

[3] ASME PVP2017 ICE FUEL DEBIRIS COLLECTION METHOD AT FUKUSHIMA NUCLEAR POWER

STATION (PRESENTAION ONLY) 2017 4£ 7 H 18 H Haruo Morishige, Yousuke Yamashiki.

“Makito Watakabe®, Haruo Morishige® and Yosuke Yamashiki®?

! Fukushima Nuclear Accident Countermeasures Review Group, Kyoto Univ..
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[1F18] Development of the Electrolytic Decontamination Machine for Pipes
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Aratani® (1. Ultra Finish Technology, 2. Hitachi Zosen, 3. Japan Atomic Energy Agency)
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Decontamination method for inside of small diameter piping waste (Part3)
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Development of the Electrolytic Decontamination Machine for Pipes
(3) Relationship between Electrolytic Polishing Depth and Decontamination Performance
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[1G01-04] Nuclide Separation and Recovery 1
Chair:Akihiro Uehara(QST)
Wed. Sep 5, 2018 10:00 AM - 11:10 AM Room G (A37 -A Building)

[1G01] Realization Development of the Flexible Waste Management System for
MA P&T Technology
*Yoichi Endo’, Akihiro Suzuki’, Atsushi Ohuchi', Fumiki Mizusako' (1. NFD)
10:00 AM - 10:15 AM

[1G02] Realization Development of the Flexible Waste Management System for
MA P&T Technology
*AKIHIRO SUZUKI", Yoichi Endo’, Tatsuro Matsumura®, Tetsuo Fukasawa® (1. NFD, 2. JAEA, 3.
Hitachi GE)
10:15 AM - 10:30 AM

[1G03] Realization Development of the Flexible Waste Management System for
MA P&T Technology
*Yusa Muroya’, Yaohiro Inagaki?, Tatsumi Arima?, Akihiro Suzuki® (1. ISIR, Osaka Univ., 2.
Kyushu Univ., 3. NFD)
10:30 AM - 10:45 AM

[1G04] Realization Development of the Flexible Waste Management System for
MA P&T Technology
*Tetsuo Fukasawa', Kuniyoshi Hoshino', Keita Endo’, Akihiro Suzuki® (1. Hitachi-GE Nuclear
Energy, Ltd., 2. Nippon Nuclear Fuel Development Co., Ltd.)
10:45 AM - 11:00 AM
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Realization Development of the Flexible Waste Management System for MA P&T Technology
(9) Progress on HLW Granule Production Concept by Batch-type Rotary Kiln Test Device
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Realization Development of the Flexible Waste Management System for MA P&T Technology
(10) System Compatibility of HLW Granules produced under the Multiple Candidate Conditions
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Realization Development of the Flexible Waste Management System for MA P&T Technology
(11) Chemical stability of the HLW granules produced under the candidate conditions
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AHEE, FAISFHC BT 215 (= F—dWRISED RS SHRAE PO OZFEREHEL LT AARBIREIB SRS
M L7 Rk 29 B Je OVTAK 30 4R FE TMA Sy BEZEHEAR O A ) B D7z o0 D27 BEIEW S BLE O FAULIIFE | DORER T,

“Yusa Muroya®, Yaohiro Inagaki?, Tatsumi Arima?, Akihiro Suzuki® (MISIR, Osaka Univ., 2 Kyushu Univ., *NFD)
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MA S EEZE BB OFTNER LO-HODORRLTRENEEEZDODERLHRE
(12) ZRRLIR AT 3% (% 0D 4% F 1 BT
Realization Development of the Flexible Waste Management System for MA P&T Technology
(12) Cost Evaluation for the Granule Storage Facility
ORI, REFERR, EEEEEK, SARMK?
' H3Z GE, *NFD

TR 7R BEF E BRIEIT . PR O BEFE B C I N 722 L~V BESE A R & L C IR D
Z LT kY A B A 2w FTRE & Uin, TERLARET R I ORI & 1R D T A FE AR R
&bl U CREm L 7=,

F—T— 8 RHRRBEEME R, & LoVVEEREY) . TR, RTREN . AR R

1. SRR RTE R IR D ERET

WEAIFE BB DI AT 2 @ L~V BEIEY) 2 JERiR & U CREITR T 2 iR BEEW & BE IO
T, BRRFIEEREE R T A — Z R IRET R I OFT EAFE A I L. ST PTRLEE T 7 X B LR TR
D3 A NF — 2 % B AT O G ERN R 2 50 U 7o, SRR RTEGRH (X BAT DR 7 Fr AL B T35
77 AECREF R 2T LoD, TP EEZXS b0 s Liz[1, 2],

HrRER i O T AR I B W ik, AT RUIBAT O BRER M A G E L, F v =2 Z OHE,
TERIATEIER ST A% T A =22, WHAIEZIRE=65C (77 AELRIFREZME & F ) & Rk
UL =275°C  (BRIARL Yy DRl Z RS E LT, iSRS M 217 > 72,

2. FRRIARTRIER i OO 2 F 1 FT (M

TERL AR AT R a2 (i 5 B O RPN A B & B, N7 BT T4 4 7 A B L RIT G O =2 2 N AT — & K&
OMEERGFHE [3] 2 2512, ZfRE BE O BERLIRITRGR i = 2 b O R T 21T o 72, RPN E LT
. HUB LSRG EIIN 32 45, FEMERLALER CGRiKiEIEGE ) ]I 10 fR &2 g — 2 b LT,

—filE LT, S — XA ORI R = A MIMIFSR A K 1 ISR T, EOREEIEOIEHM 2 A F a1 &
LB BOFEIED 2 2 NI, 225K
Fe B TUEFERLAR FE RS 50 % ~ 12
90% T 0.83~0.54, He FEi T
0.64~0.53 & 7 = 417z, FdkikIC
K DRRFERD R, HEE & 70 D FERL
IRFEIERD T0% DIHEITIBUNTZE

0.8
KA TIX 34%(K, He FRIET
MBIER T X, KERDREDBH 5 2 g
E o T,

F 70 2E T K T .
90% DA TIE 6% DIERTH 5 w
A, BERRFEHIR 0% T b He Fob
T 4% DIEEN RN B D S -

PE DB O IR & T E AL ERBIRL 50% 70% 90%

& He FEBEIXRIFREE O BB O3IR LTIES RS

v ZenTcE s, B 1 BEORARRTIEGER(E D = A b ARG

SEXHE [118AKDL, AARFFIFE 2017 FEOFS 1001, [21HEDS, BAREF1)5FE 2017 FERRDO RS

3008, [BlERFHEHEAS, RIBBI A7 VDN y 72y RREIZX NDOREIZHOWTCEK 1641 A)
KRG, HREEHIBET D (R X — R ERIRE) IS STHRSEE b OZHHEE L LT, AARRBIRRHRAESH

INERE U 7= Rk 29 SEHE TMA Sy BEZSHAEE 1l D A 2ME ) LoD 7= 3D D ek 7 BESEW S BRIE D ELBIR ] DR T,

* Tetsuo Fukasawa', Kuniyoshi Hoshino', Keita Endo!, Akihiro Suzuki? (! Hitachi-GE, > NFD)

1.0 —
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-
=

2018%F BARFNZER -1G04 -



2018 Fall Meeting

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

[1G05-07] Nuclide Separation and Recovery 2
Chair:Daisuke Akiyama(Tohoku Univ.)
Wed. Sep 5, 2018 11:10 AM - 12:00 PM Room G (A37 -A Building)

[1G05] Extraction behavior of PGMs from Simulated High-level Liquid Waste
using Functionalized lonic Liquid
*Haruka Oosugi’, Tadayuki Takahashi'?, Tatsuya Ito’, Kiyoshi Kanie', Atsushi Muramatsu’,
Seong-Yun Kim" (1. Tohoku University, 2. Japan Nuclear Fuel Limited)
11:10 AM - 11:25 AM

[1G06] Zirconium separation from high-level radioactive waste by fluoride
volatility method
*Yuko Kani', Daisuke Watanabe', Sohei Fukui' (1. Hitachi, Ltd.)
11:25 AM - 11:40 AM

[1G07] Sorption characteristics of aluminum hexacyanoferrate nanoparticles to
Ru, Rh, Pd and Mo metal ions in nitric acid solution
*Toshiki Takeuchi', Shinta Watanabe', Masato Nakaya', Ria Mishima?, Miki Harigai?, Yusuke
Inaba?, Kenji Takeshita?, Jun Onoe' (1. Nagoya Univ., 2. Tokyo Inst. Technol.)
11:40 AM - 11:55 AM

©Atomic Energy Society of Japan
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Extraction behavior of PGMs from Simulated High-level Liquid Waste using Functionalized lonic Liquid
RIS, mRIERE VY, GHRRM Y, EIEGE Y, AEE Y, SR
YRR, 2B AR
i LV IHPEBE IR A D 00 I T 3R OSBRIV BE « [FINEZ R 572, Bl iTE R L 7o iRet
A A AR [DIOCAPmMIm][NTS,] (1-methyl-3-dioctylaminopropyl-imidazolium Bis(trifluoromethanesulfonyl)
imide) D EFIE I DWW TRRET L7z,

F—0—F: SULANVESERE, et A 4 Rk kxR, B

1. #E HABEEREIORLIIC X0 AT L@ LoV YRR (HLLW) 130 7 AR S 4L, Rl
BENDFHETHD, LiL, BIROAFIE LG LV B EBESEY L 5y O AR O BLE D D
HLLW 725 O HIcE ORI 72558 - BURBAR OB RLEN TV D, ttixﬁ’]iﬁk;@%b\ﬁ/\}”{%ﬁi
WMThDABKTRERIIHFDVILETHDL OO, (LFMEECEFHELE LTS HOANBHDOEEIZBWTHE
DREL, INHEWHAICEHS TOWAHEMNEICE o THRISME L LTEHEETH D, £ 2 T, ZaeMEITER,
BRESIAANAIE & PRSI D A A LRI 2 Vo IENEICE B L. HLLW 225 OFREVERRE, A&kt
FBEE R L. DM ORI R BN FIRECTH D 2 & 2l LT & 2[1,2], ABFETIE, A&t
KA HBE- BT 2720, oA T B E LT FRENICT I VAL AT 5
[DIOCAPMIM][NTS,] (X 1) Z&Rk L, FHEEEEIK D & O HAKITTHE OfHEHEIC SOV TRET L7,

2. B BEREMEA A IR [DIOCAPMIM][NTS,] % Ak L .5 mM @ Ru(lll), S NN W

RO K R PA(I) % 2 Eo iRV 2 RS VT 8 T i atE: \—/ h-0ct
1 & ) RSEIEE (e . SR G TR . TR FE (e P55 o HH M 2 34 AN

F3C~ \\O // >CFy

L7z, AT O KIEHR 4 8 I FE O MIE 121X ICP-AES AV
Fib I AIT# D K VAR T4 T A E % H 51 1. [DIOCAPIIINT ] (oM 5

3. B [DIOCAPMImM][NTE]IZ &% Ru(lll), Rh(l) K
PA(I) DR O FEEEIR FEAR TR 2 X 2 (2R3, PA()IEAR
REOEUETICBWTEWIEE (Epew) &R L72, —

7. Ru(l) & OV RA(HIZAERAIR B 0.1~1 M IZB W TR
PR EZ R L7228, 2M T Epe VK& <D L, ZHLL
DR TIX et PEMPBFER S NI Z &0 6| THERE
FE2 M A &8I, B 28I X DM T Twn

HHDEFEZBND, FT-, [DIOCAPMIM][NTF,] % HW T
HLLW #1725 Ru(l11), Rh(11) K& O Pd(11) % 2h =22 8912 45 B

EMetaI (%)

I
2 3 456 2 3 456

B bIciE, I % PR B AL U b 01 HNO. ) "
ZbivD, DL EOFRERITI A, WKL, IR (A7 [ 2. [DIOCAPMIM][NTH]IZ & % Ru(ll). Rh(l1)
R HLLW % FI VN2 384 00 (14 iR T 32 Ol RN P 7 & e OV PA(IN) Ol LT 6t 3 2 i P i 2 D 5288
DRI DN TEHRET S,

BE Xk

[1] T. Takahashi, T. Ito and S.-Y. Kim, ANUP2016, Sendai, Oct. 25, P-21 (2016).

[2] EfiEsE, JHRR, @I, AARF S 2017 FROFS, 1L02 (2017).
" Haruka Ooshugi®, Tadayuki Takahashil?, Tatsuya Ito’, Kiyoshi Kanie®, Atsushi Muramatsu® and Seong-Yun Kim?

Tohoku Univ., 2Japan Nuclear Fuel Limited.
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Zirconium Separation Process from High-level Radioactive Waste by Fluoride Volatility Method
AR CRAT L PR OREEY, I R
L H L BB

& L OV BRI 0 & B FMEN AR DO —>Th 5 Vv a =1 A(Zr) & 5y BERIS 5 Bl 2 BR%E L
Too BHEE L-VBEIRDDEY 7T UYL A Sy AOWEEEI L, ZOWEE 7 v RN A E KRS
TR ORI R EFER T D3R ATV, Zr [\ >090% & 15 5 Sk F 2% 7E LT,

F—D—F: 7otk @UVVEEKR, REMBEORESRY., YVva=v s BT TUBYLA=T L

1. #E

IMPACT TBEZEHIT L 2 i L~V BN TR BEZE) O KIE 72 ARIR - &Rk Tl @ L~V BEEE ) H
D EFHMEZA M (Zr, Pd, Cs, Se) D4yBfE - BEZEHAIC K 2 BEEEM O KIE 2 K & B2 B L T\ 5,
AHFFETIE, XRITHED—DTh 2D Zr DER=R R BERUELT & LT, @ LLVBERD D O Zr (EBD[E]
I E 7 AT K DA BRI S 72 2 Zr ZYBERIN 7 vt A (K 1) A48 L, e L~V BER & FIV - 3B
2L EDORSIEERT LT,
2. RER
2-1. Zr TR EN R

B LAULBEIR N BRI S VD Zr R EICE Y 77 VRV V3 =7 A (Zr(Mo07(0H)2)(H20)2) [1] T
Mo/Zr ti% 2:1 THH N, @& LIV BEIRH O MolZr thidH) 0.4 TH Y Mo AR L TWbH, £ Z T, MolZr
a7 A—5 & LTS L~VBEIRICE Y 77 VR N U o DOKIEIR AW L . B TR B CInEE
UCAERT D Zr iz RS 28R 21T > 7o, sRBRIEI T O Zr JREEZEALD D Zr LR 2 R 72,
2-2. Zr LR 7 v {LBk

AR IR L7 Zr W L 7 o S A A Ni By BB by
TS S, S &L LT Zr B E RDTZ, SEERONM l @Eﬁi‘ﬁfﬁ —1

F,> | — Zr

PR A <T 2 — % & LT Zr [IIER & 0BG 2 374 L7, . @)
3. =R B
20 R BRI 55U T 2 [ R & & b IR L 17 2B & 5 Zr Sy BERIR 7 v 2
Mo/Zr FE R EIVME ERICREA BV R & 7o 72(K 2), LB 100 = -
ERAETY TFUBMUA T m Y AT, i) VEY TFY e | .
Beifi 7 C A EN T, 7 o (LRI, RS f L § . ] " = o7zt
& Mo & & BT Zr AR L EIEEAME T L7, sUBRFE R L 0 | %[ 0 n . HS%E&M
Zr Sy BRI 7 e A (K1) T & oL BEIRIC Mo &N L . e R .
T Zr B AL L, Zr 7 v ALS O FE%E & #0192 35 (300°C 2
LIF)T7 vfbd % 2 & T Zr [BIULEE>90% %152 & Gl L 7=, 0”6‘ 2 3 4 s
KT, BEBHELM « 4 ) _—t 2 v REN TR 5 H RBES ()

PFTERIEHEE 12 77 5 (IMPACT) &5 & L CRIELTE 07T 2 Zor PRI A : Z LR ORI
BEXM [1] JAEA-Review 2015-002 (2015).

*Yuko Kani?, Daisuke Watanabe® and Sohei Fukui®

IHitachi, Ltd.
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HEBKBERICHE TS50 T7URTILS =0 LT/ HFD
Ru, Rh, Pd & U Mo 1 # vIcxt 3 HUUERE
Sorption characteristics of aluminum hexacyanoferrate nanoparticles
to Ru, Rh, Pd and Mo metal ions in nitric acid solution
TN RE S ERY s BEAL =5 BEY
BHE SR, FRZE BT MR T RBEJE?
YA HERT, RO T ERT:

5 LU VEBEI O 7 T AEER O SEIK TR L OB 2 X |« EL X _— 2O R Z 5 & 2 A4
BARBLOEY 77 ORI T BB RADHEEIT> T D, O BINZET HINEE A OBFSI T
T, FIMAEMAERT L7 20T AT NI =T AT RO ASKETRB LT Y 7T OIUE
Rtk 2 T L= D CTHRiE T 5,

F—D—F: 72037 ATV =0 A, @ VoVVBURTERE IR, A@RIcR, BV 77 0, BUERE

1. #E : 5 L VVBURMEREIR (HLLW) O 7 ZELIRO @ E - WA b E BIIC, FxI1Z2hET, 7=
a7 AT kit (MHCF) ZUUEANC VT, HLLW o 455 (Ru, Rh, Pd) 83X O Y 75
> (Mo) O—HEEIN T mt XD EZ1T> TE T, mIERE AT D MHCF ZBR3E T 572 0I121%, A4
JBA 2D MHCF ~OUUEREZ I ST A 0ERH 5, AR TIEL, MHCF O CHERILHEL L)
Mo (253 D ULEPERENS EW T /L R =7 A HCF (AIHCF : M=APR) 22\, /a3 & BmmatHEIc L v,
LA A A AT DI E R 2 AT L 72D THRET 2,

2. BE: Rl ARA A UIGERIE O AIHCF (22T, AR/% (IR) Z36ik, Bk X RREIPHANER L OvFEim A
WSS B DGR 2, S84 -RIEL-EARSL (UV-Vis-NIR) W3 Hihn B IRREE, TNl
N7z, o, 2O OWERER & BERAENT O D, RELERA A TR D NE R D fENT 21T o 72,
3. &8 : Fig. 1T Pd A A > DUEHIZIZIEIT D AIHCF D IR A7 |

IV ERT, WEERTO AIHCF @ IR A-<7 R UWIZBWN T, 2068 cm™ & 2123 AIHCE
cm [ — 27 BB S E, T TOMFSE[L] D, Bi#E X FeHCF E
(FEHCF : M=Fe¥*) @ Fe(Il)—CN—Fe(lllyE#4% (Fe ‘B#) kD, % %
72, $%A VT Fe()—CN— A (Al FH) BOROZHEH ON il E
MERENE— R TH D Z &b, IAERTD AIHCF 1213 Fe & & Al Bk § Pd:-AIHCF
PIRIEL TV D = L 3o te, — 77, Pd A I MUERD R A< b
VT, Fe BREBIO Al BRIZE 22— BN T 5L L i, #iz M

fca to_& (Flg 1 @%Eﬂgﬁﬁj\) ﬁ\)‘%ﬂjﬁ”éﬂf:o :@Eo‘—yﬂj: Pd %ﬁﬁ 2250 ‘ 21‘50 ‘ 20‘50 I 19‘50 ’ 1850

BHIZEDbDTHLZ LD, Fe BBIYAIBKOZNENLOE Wavenumber [cm™]
JBA AL Pd A A BANED D EWAINEZ LTV D 2 LAVRES Fig. 1. Pd A AV INERi#E D
N5, ZOMDEREA A DIFEFREIZ OV TH Y B#ET 5, AIHCE @ IR 227 kL
BE

[1] ¥Rk 28 FFFE SCERLEE RT3 AT LEFERISE 2 [ T 2 ELiA DS B L « FAE RO 729 0 A ekt
HEUL 7 v AOBISE ] RS (P& 29 43 1)

*Toshiki Takeuchi?, Shinta Watanabe?, Masato Nakaya!, Ria Mishima?, Miki Harigai?, Yusuke Inaba?, Kenji Takeshita? and Jun
Onoe!

!Nagoya Univ., 2Tokyo Inst. Technol.
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1 Radioactive Waste Management

[1G08-10] Debris Treatment
Chair:Akihiro Suzuki(NFD)
Wed. Sep 5, 2018 2:45 PM - 3:35 PM Room G (A37 -A Building)

[1G08] Development of Fuel Debris Treatment Technology by the Fluorination
Method
*Kuniyoshi Hoshino', Keita Endo’, Akira Sasahira’, Tetsuo Fukasawa’, Takahiro Chikazawa® (1.
Hitachi-GE, 2. Mitsubishi Materials)
2:45 PM - 3:00 PM

[1G09] Development of Fuel Debris Treatment Technology by the Fluorination
Method
*Keita Endo’, Kuniyoshi Hoshino', Akira Sasahira’, Tetsuo Fukasawa’, Takahiro Chikazawa® (1.
Hitachi-GE, 2. Mitsubishi Materials)
3:00 PM - 3:15PM

[1G10] Local structural analyses of the uranium and zirconium in fuel debris
containing boron at the Fukushima Daiichi NPP accident
*Akihiro Uehara'?, Daisuke Akiyama®, Numako Chiya?, Shino Takeda®, Atsushi lkeda®, Yasuko
Terada®, Kiyofumi Nitta®, Toshiaki Ina®, Akira Kirishima®, Nobuaki Sato® (1. QST NIRS, 2. Kyoto
Univ., 3. Tohoku Univ., 4. Chiba Univ., 5. HZDR, 6. JASRI)
3:15PM - 3:30 PM

©Atomic Energy Society of Japan
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Development of Fuel Debris Treatment Technology by the Fluorination Method
(20) Simulated Debris Fluorination Experiments (Part 6)
REF E . EE R, MR B TR A IR FLC
"HYLGE, *=Z#~7 U7V

T A FE I (FBR) S K S (LWR) D B K HIC L » THRAET DR - IRAREI S EWE BB 7)) %,
7 AR IEZ G LT E TR ELERT 28 2R T ThH L5, TN E TEMR L7 15F0 U & A
#7707 ARBROBRERET D,

F—"TJ—F : FBR, LWR, BHAF, BET 7V, 7 vk, ZECLE, T 7V 7 vkl

1. ¥8

AWF7ED HEIE, FBR FOHFFR LWR OHERFHTH —HAE LTZGE OBET 7 ) RO & H—IR
T IIFEEITOFHCTHE CTRELT 7 VIR 2R ECAEHEIR 2R T 52 & Th D[], ARETIE, =
NETEBLIZ SO UGAEEET 7V O7 ALBOFERICOWTHET 5,
2. EER

15 o U SHEET 7 ) O7 SALRBREIT o7z, BT 7 VK Sg & 7 v ALRISIFICZER LIF N A
600°C & L. 100%F, 77 A % 300ml/min T 60 73 fts L7z, 7 v ABBUS CTARL L7837 v bpid = —1
RRZ o7 CREIL, RERET AT — NN T obfEE L LTl L, B LT 7 )
J Q7 o {bF%# O XRD 53T ICP-MS/AES 7347 % Fiii L ALFZIERENS 7 v LB 5 2 5 B4 3l L7,
3. R -ER

U GHRET 7 ) ORBRFERED 1l & LT, UOr-ZrO T 7'V (BR ; ¢ 10mm X 8mm, 2200°CHERE)
D7 ALERAT - B - B ORERRI A B 11”3, 7 (bR OFKE A XRD 04T L7ofE R (X 2) . Zr
T oAb b Te o Tz, FE7z, FRIED ICP-MS/AES T DOFER, FRIE~O U ERHERIL 1%L FTH Y | 57
77 VR U D 99%LL R U 7 vk (UFs) THEHFELIZEEZ bid, HBRATD XRD SHHfERN 5,
ARHET 7 VILERE AR L T2 & B D0, BB Th D U7 vbfF L, O fofks
W (Zr) D2OBEEINTE 5 Bl LG DLz, tho 14T UGAREET 7 1 b & ol L 72iE 5. FEiR
&, LG, BIRTH. 9% EOUIELT bR L. KOO Z Bt cE o B L2157, £72.
BN — MEEFHUAE R D 30 HFRE CTRUISAK T LTEHY . SERYZ2REH TOBCX 2 i@ L 2157,

- Uo,-zZro, 1&E# 771
S 0:ZrF, o Tl R
S . f? .f P QM&M
(7 vERBRAT ()7 vEBBRB  (3)7viLER®&R . Y g ¥ ’
1 Uoz—Zro;ﬁﬁv‘—’ju0)7\y1tﬁﬁﬂﬂ-¢'-fﬁa) ®2 U0,-Zr0, #&HT I D
SRR TVLEREBREDXRDS HER

SEXHE ; [1TEES . AARF /155 2014 FHEDOFS H56

*Kuniyoshi Hoshino', Keita Endo !, Akira Sasahira', Tetsuo Fukasawa', Takahiro Chikazawa?

'Hitachi-GE, *Mitsubishi Materials

APEIL, BHSFHICE T 2HEE (RN X -SRI ICE S SRR EA P LORFEEEL LT, AN G =2—2 U7 -
FO— (BR) M U7 RR 2T~29 SR [T kBl 2 AW 7 U o 2Lz B+ 2 5% ORE T,

2018%F AARRFH%¥S -1G08 -



1G09 2018EMKDAL

I ViLEZRAWERET T ORELDREBS O
QNEBT I I VILHEER (£D7)
Development of Fuel Debris Treatment Technology by the Fluorination Method
(21) Simulated Debris Fluorination Experiments (Part 7)
“mE EORT, REP EE N R M RS AL IR FEIL?
YASIGE, 2=#~T U T L

AT (FBR)SPHE K (LWR) D B RZFHHC L » THRAET HHE - IREREIEAWE (BB 7 1) %,
7 oAb A o U T2 5 E CREALER T H Eli 2 B Cdh 5, F = = Research Centre Rez (RCR)
WCTHERM L7 U ST 70 7 oAb O RIS HOWTHET 5,

F¥—7J—F:FBR, LWR, EKRKF, BT 7V, 7 vk, REMLE, BT 7V 7 oLl

1. #E8

AWFFEO HHYIE, FBR FOHHAL LWR OEKFH CTH—RAELZHEORET 7 ) L OEES — R
T IIFEFOFETHE CTRELT 7 VIt 3 5 eI & Bl 5 2 & Th H[1], RCR TEET 5
Pu B AT 7 ) 7 LR ORIERE & LT, A AREWNRBGUR L %0 U SAERET 7 ) 27 >
LB % RN CEhE L, AARENGER L FEORBENE LD 0 E D s Lz,
2. EEBR

1 DX 57 BRIRREREE L, UOxrFe LN UO,-Zro it T 7'V O 7 ALkl & i L 7=, FEAM
REBRAGIEIZAAR L FERTH D0, HEHREPRESFEORBREIFICZVOEELIMZ TN D, 7 v {bROGTE
CTfiRME 7 ka2 — L R 7 v 7 (CT), RNERMT (bR — PN TR L, B L 7288
77V Lo EI O XRD 4341, ICP-MSIAES 73#T45 4 ki L, 44 O 7 v b8 % 3 L 7=,

Sample boat(sample volume : 10g)

\ jfr—=") NaF [ ————————— ey
F, supply ] I‘N trap | | XEAROHBREN i
part ' i l i - Fpsupply : 300ml/min |
¥ i | - Temp. : 600°C i
- iied] — ) vacuum |+ - Sample volume : 5g |
J Reating (Oftgas) ||_- CT : -T0°G(U-shaped) !
N, supply Fluorination reactor brmmmmmmmmmmmmn oo
part - F, supply : 250mIfmin Cold trap(CT1) ~Cold trap(CT2)
- Temp. : 500°C - Temp. : 40°C - Temp. : -196°C

Bl1. ¥z3 RCR D7yt HEAER
3. f5R - EE F1. IViLRBRERD LB R

RCR & U H ADRBAE R[22 ik LT b 0ER LIRT, | P |smies g 2re ] 72
RIS CIEMEREL & bICABOMER A RS 2 L &FE (7| Uonke (0o 8RR U 01 (990 1100 | -
I| (50/50) hiig Fe | 953 | 45 |99.8 | FeFs
LA, RCRAEHIBN TR ML S o m 2 7 |2 (U208 T~ [~100]~ 100
UQOz-ZrOz f; Dt
LIV, BRI T CITmEE & HIT U 23 99% DL E7 w{bfE E, (50150) ;‘E—MW Zr |869| 05 |87.4| ZrFs
L 91%LL EAS CT TR SNZZ & Fe KON Zr SEK~ UOxFe |UO:, Fetfint| U | 02 | 984 |966| -
(50/50) [t&H Fe |102.7| 1.6 |104.2| FeF:
VAL & LCRBR— PAICRF L S L BB LT, T (BT o TorrTea] -
U02-Zr0z |, °, ) ’ ’
F OISR FTEREMEIRIZE VA H S B DO, RCR (50/50) %%;22 Zr |96.1| 0.0 |96.1| ZrFs
TH AARENRR & RS, U 2KED ORI 5458k s (woe) —2n - CEMMBERE

FY C& 2 Ham L2157, ARBRIER « IR O PuiBRICE IR L, Pud 7 v 58 & 3R 3 5,
SEXE ;. [1FEES . AAJE /Y2 2014 FHEOF S HE6, [2125 6, HAJF /)74 2016 RO F 2 2107
*Keita Endo?, Kuniyoshi Hoshino?, Akira Sasahira?, Tetsuo Fukasawa?, Takahiro Chikazawa?

IHitachi-GE, 2Mitsubishi Materials

AT, BHISFHCET S (mX X —3EENEE) CESSUHMBAEENOORFEEL LT, AY GE =2—2 07
T U— (BR) BEME U PR 28 B [T o {bENE AWRET 7Y o e{tBIc B 2% ORETT,
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BESE—FEREHIZB W TRAE LI-RENT 7Y O « W55 D7- 8D
7J v, Yha=y AR O D RO RFHEERRNT

XAFS analyses of the uranium and zirconium mixed oxides and boron for waste management of the fuel debris
occurred by the Fukushima Daiichi NPP accident.

* PR 1A BRI Y, EFTRA, fEET Y, gk 9,
TFHE -9, BrENE SO, (Rt 0, HilEEs S, s Y
D B, 2 R, 9 BUEREA 9 TEERSE 9HZDR, 9 JASRI

1200 — 1600 “COREERIZBW T T Pha=y AR K ORI T 3B 2 b ONE TR B TEWL
BEL7=D6, R XBHEHT R O X WIS 2 & > C ROt E RO R K OB BE 2 b L7,

F—U—F: BTV vT Da=uh RUFE, XRD, XAFS

1 5

TR TIL, BB Ch 2 by 7 v LB OFERY Th 2 VN a =y LOBIEM OEH S Th 5
Bk« 7 v ZOSHETERERNU T X0 BER & T2 o TR DINER COERIS, £, B RICX Y FEa 7 U — MEE RS
U TRk 28RBS JOSHROBRELT 7 U DMFRNICIFE L TN D, SRS L—T7 Gl BRI Db 7 b a
=0 5 UO-Zr0, St ROFRIESC, Mk, #SEkRGT & OMIBISATINCTE 7o, AWFETIE, UO, & Z0p ITHNZ Tk
LR D3 BC Z47SH, 1200 725 1600°COMRELH Z CUERST5RERT AU T, R X AHERT (XRD) KON X W5
T (XAFS) fTaATo Z L2k v, FEBHEIASE « IRHFEN B IR 2457, FI R INARN R D0 Bbi At s
DI, Wik DV NI A% VN bdo D\ NBE RGP D SOGHEDEN NZV T bR LT,

2. 3

FEHL UO2-BL & DV NEUO,-BLC - 210, 5 E/VHITIRA LT B BERUFPI ST L, 1200°CH 5 1600°COIR LI
PIZHV YT 10%/KFEDH DU T 2% FEFRAT A% LIRfETER L ChROS S5 2 SIS Lo G L 7=, SO OaERZ OV TXRD 12
CHRMRAEA AT L7, XAFS HIE I ER% SPring-8 PN BLO1BL {28\ YT To 7=, A END 5 U 12V YT U Ly-edge

(17.166keV), Zr iz Cid ZrKedge (17998keV) % AT v 7 A%y U ClRIHIA To72, ZAVEHTUDITRIT DT XAFS A
AT MVOFERRG TN L, FFERIGSIE T3 DA A E BN R -7,
3 FERLEBLE

U0, } 1 BiC ALK ONETEIR I, T TR U 73 BHC W TRT L 7=, BT T Tld, 1200°C7)>5 1500°C~
FRF DI UBy DAERREDMENN L, 1500°CTlxdsds L& 60% DAERMERTHDH Z EWVgnote, —FH, BREFHA
TNCIE 1200°CH> 5 1300°C Tl B4C 23R & BUG L B:Os 42 U A 728, UBs DARIIMERR TE 727> 7223, 1400°CLL
ik, EIEERHA T SRIERED UBs AR LT,

UO, X BIC IZ ZIO, MHAFT 5 &, HAFL7ARWEA LT & 2 B B2, U0y I, (b OSETHIHE
FTHOKECENTHEL UG LMo T2—77, 20, & BC ORISHA RO TE O Z EAVRR S, BT AE Tl
IMENEED 5L & 112 ZrBy DAEREDMENN L 1400°CI2BWCURETEEMNCAR LT, BHMEARFA T T, IR E
O EF-E & BT ZB OARKEITIENINT 5 b DO, ARERIBETFHA FTOZNDYTho7z, UL, BC 2R
FREFIEL B Os A LTe/ebThDH EBEZBND, SHORENT 7 VIRD HUIZBWTE, 20X 9 MRS AR
THY , IFNONERILSC, BB TS, 77 ) QLR - 5 TR OBFHITFETE D b O Wi S5,

*Akihiro Ueharat?, Daisuke Akiyama®, Chiya Numaka*, Shino Takeda, Atsushi Ikeda®, Yasuko Terada®, Kiyofumi Nitta®, Toshiaki Ina®, Akira Kirishima®, Nobuaki Sato®,
* National Institutes for Quantum and Radiological Science and Technology, 2 Kyoto Univ., ® Tohoku Univ.,  Chiba Univ., "Helmholtz-Zentrum Dresden-Rossendorf, %Japan
Synchrotron Radiation Research Institute
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[1G11-13] Zeolite Waste Solidification 1
Chair:Tetsuo Fukasawa(HGNE)
Wed. Sep 5, 2018 3:35 PM - 4:25 PM Room G (A37 -A Building)

[1G11] Vitrification of Cs-Sorbed Zeolite Waste Generated from
Decontamination of Effluents at Fukushima Dai-ichi NPP
*Muneharu Yamauchi', Yaohiro Inagaki', Tatsumi Arima’, Kazuya Idemitsu’, Koji Yamakado',
Nobuaki Sato?, Daisuke Akiyama?, Akira Kirishima® (1. Kyushu University, 2. Tohoku
University)
3:35PM - 3:50 PM

[1G12] Vitrification of Cs-Sorbed Zeolite Waste Generated from
Decontamination of Effluents at Fukushima Dai-ichi NPP
*Daisuke Akiyama', Nobuaki Sato', Akira Kirishima', Yaohiro Inagaki?, Tatsumi Arima® (1.
Tohoku University, 2. Kyushu University)
3:50PM - 4:.05PM

[1G13] Vitrification of Cs-Sorbed Zeolite Waste Generated from
Decontamination of Effluents at Fukushima Dai-ichi NPP
*Yaohiro Inagakiq, Tatsumi Arima’, Kazuya Idemitsu®, Nobuaki Sato?, Daisuke Akiyama®, Akira
Kirishima® (1. Kyushu University, 2. Tohoku University)
4:05PM - 4:20PM

©Atomic Energy Society of Japan
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EEFRKLETREST S CsREEA M4 FERVDH S XEL
(3) S5 AEME&H & BE AR tED1aES
Vitrification of Cs-Sorbed Zeolite Waste Generated from Decontamination of Effluents
at Fukushima Dai-ichi NPP
(3) Relation between vitrification conditions and vitrified waste properties
U SR, e \BRIRY, AR SoEt, MG —wk, M gD, e R, Bl K,
ik B5°
UMK e, AL R Z oot

&S5 — R OIFY KB CREIZHEA L TS Cs WEEA T A NEEMOGBEM/RLBGEE LR
@7 ABULRS BT 5D, ABIE TR, H T ABHI ORI ECRBNERE 72 EOBL R Z 3T A —
Z & LT, Cs BEER, ALFEMMAMES O ECAREZ RIE - 37 L. W& OFHB 2 3l L 7=,
X—0—F BV LRELAST A NEFEY. WET T AEG. T ARSI, T T A EUGARRE

1.¥E

R IR OIE YK CTHRA LTz Cs WEEA T A M OB BT ED—> & LT, &t
T AFUERRE ST\ D, R T AEUE T, AT Z@H ORISR, RIS i 72 £ o RS
RS, B, Cs EEbE, {bFANIMANESE OEILIRORERE L K& M Z R, AR TIX, 77 A
Rl OFEFE RN EROTA RN 70 E O EU LG 2 X T A —42 & LT T AR ZERL L, BB AR 2 )
E Rl L7z, TORERE S LT, FEbgrE & B LAEREOMBI A 3G L, Bl 22 Bk 2 Mat Lz,
2.5%E%

Cs (2= R) % 1 wt%WAE SHIZEBAT A MEKT ¥ YA MICH 7 AFHF L LT NazBsO7(30 wt%)
\Z LieCOs (Li2O 5T 0~12 wt%) ZMz., 950~1150°C T3 hiAfL, 7=—AB I O0HBmIck v
T ABEMUIREER LT, BRI OIERE L & WEMZ MR O%, T IL¥ AT AEIC L D5 ERIED DI
RAEFH L7z, £/, ELiEh o Cs A &% XRF #H W CHIE L, Cs EE bR &5 Lz, —#oE1k
& (%] Na2B4O7 30 wt% + Li20 0,5,10 wt%) ([Z 2OV Tk, L—%—7 T v 2iE% 0 TEVRER %
E L, Fo, ALFRMAMRHEE LT~ A 7 1T v 3K BRIEZ W To i RRER I L0 7T AR
FRREE (ro) O pH M ONREE IR FME A IE - 374 L7,

BHWRRUFELY

A7 AR OME R, Li20 IINE 2.5 wt% TITEE@EE 1050C, 5 wt% Tl& 1025°C, 7.5-10 wt% T
I% 1000°CHEE DIAERBIRE T, Cs [EELER 95 %L EOWE R BEILANGHND Z LN oT-, WTFho
BT HERERIT 1.5-1.8 Wm K (300-700K) & 729 LioO WMEM AT/ S WIS KIS O
MRS DM ERZ LTI D EERNTHD Z BTz, Flo, BWHRRBRICK VRO T T AH)
HAVAIERE (ro) @ pHARTEMERTAG 2>, LieO #ANC LV ro BEETEE TH I EH. 740 U fE T
DITPITUET L, Li20 #I1E 5 wt% T ro 3 fk/h e 70 2 &R SNz, b OFfERN 5, L0
Z 2.5-5 wt% I3 5 Z & T, HREE %2 50-100C FiF v, 730, ALFRIMANED @O ERIRD G 64
DT N yinoT,

*Muneharu Yamauchi', Yaohiro Inagaki', Tatsumi Arima', Kazuya Idemitsu’, Koji Yamakado', Nobuaki Sato?,
Daisuke Akiyama®, Akira Kirishima®, : ' Kyushu University, *Tohoku University.

HEE AW O—EBIT, [SCHREE M 2R LT RSB - A ERMEERZE ) Ik Fisn Imisk
WS I BEFE DAL ERAL 7y BAR ORENL & i@ EAL ) DR TH 5,
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EEFRKUOTRET S CsRFEELF S/ FERVDOH S XEL
(4) #H5RABEMEEH OB E T
Vitrification of Cs-Sorbed Zeolite Waste Generated from Decontamination of Effluents at Fukushima
Dai-ichi NPP
(4) Comprehensive evaluation of vitrification conditions
R R T, e B MR B e \RR L AR &2
VAL K2 oA, 20U K TR 5e R

i B IR DG YK R CTHUNYE Cs W5 L7 B4 74 NEFEMNRKEICEL TEBY | ZE(LAET 5
TENREE RS TWND, FERRAEGED 1 D& LTHEMA 7 AEbRnH Y . AR TIZT v 0 )
Fil(Li20) D RN ECVA R EE 2 2 b S, VR 7 AE{EREO BURE Cs, Sr DOFfFE 58 2 38T L, Foiiii /e 77
7 AL Z RET LT,
F—D—F: BV U LRELAT A MEFEY., BRI T A, BT AEIK, T AERSA BT
Cs, Sr D%
1. #E8

BEE IR EHITOFHIZL Y REOHRIKPEL, TNLEZUETH7-20ICEAF T 4 NEEANT
¥ A MBEH SN TV D, HRAKICEEND IS E ZWAE LI B4 T A MIWEMBEFEM L LT
Ll BMZHTTEY, ZORERER LU D7D DBLFENRFT STV 5, OGN e
FEO—2 L UTHRET 7 AEUIEDR & 55, USRI T A EU LR O KU PE Cs, Sr 5 DR RFO(F:
22 EVE 2 B L CEIESRMF 2 RET DM ER & 5, AWFIETIZT V7 U @HI(LiO) DU & H i T 2
IRT A= —L L, HSHE Cs, Sr DR R 2 04T L, il 72 7 7 A B LS Mt Lz,
2. R

T Cs(37Cs), Sr(83Sn) & h L—H— & L CUsh L 7= CsCI, SICILIEHIZF ¥ /3 A b (IE-96) % i=1% St
Cs. Sr % 0.1wt% % L < I& 1wt & L 7o B Wos RIFETEM & ER U 7, 2 ORURIE FIBEIEW T F ARl
Fl& LT NazBsOr % 30wt% & | WEAEE A NiF 5 Z E A HIf S D Li:O (BIEREEIL Li.COs) % 0~10Wt%
WL CTRA L2, BRI 1000°C T 3 FefMEN LIER T 7 A2 1T o 7o, 15 b 7c 77 A EBIERTT
Nal > FLb—var v 2= W THEREIELZ L, Z OO Cs, St OEE{LFE A 100% & UE L
7o D%, FFE 1000~1150°C T 3 REHIMBVLIEZ L, FIERIZ I REMIE 29T 9 Z & T Cs, Sr DEELR D
VoS IR EE R A A AT L 7
L WRBLUFELY
CSITOWTIEH 7 AFEAI OB EDIENN I X OVEENEE O EHIC X - THEHRE T2 2 & TERERER TR S
DAL SHITNE & A EHEFE LR T D337 o 72, Cs DETEALRB IR m W SE & LT T AfiAl : NazB4Oy

(30Wt%FREE) + LioO (0-5WH%FREE) | VAL 1025-1100°CHREE, VAR : 30 53-3 WFREIFRE A3 fic it 72 v
T T AEU LS LW S L7z, Teds. Cs BELRITMER T 54 7 AEfbiEORE & (LhREFE) KOS
IR S RE R Z 2T 5 2 L PRI NT 20, ERBLCOWEMBERM DT 7 A E{bE B X 125
A Cs R OEE MM RFMAEEIC R D L EZ b, LERHI b ZD 7B R MNP MLETH D,

“Daisuke Akiyamal, Nobuaki Sato!, Akira Kirishima!, Yaohiro Inagaki? and Tatsumi Arima2.

ITohoku Univ., 2Kyushu Univ.

HEE AFEO—EE, [SCRBH A M 2 6 LR DRV RE - AMERHEESRZE) (220 FEhiisnie Tmihh
WG B BEFE D ALERAL Sy Bl OFEST & i AL DR TH D,
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EBREFRKOLETRES S Cs RFEEX 4 FREVOH S XEL
(5) #5REMLFERED R E FT
Vitrification of Cs-Sorbed Zeolite Waste Generated from Decontamination of Effluents at
Fukushima Dai-ichi NPP
(5) Assessment of total performance of vitrified waste form
Fad \BEIR ', AR Sr& !, Hik kY FeRE BRSO Bl KEC, MR B
VUM R T g e, ALK % e

B — R OVGRKABE TR EIZREEL TND Cs WEEA T A NEEMOGEN W FIELE LT
WA 7 ZAFENET b D, 22 TlE, U7 ABUAORGE, (RE, Wy OERIBLED DIEC IR RE % 7F
fliL 7z,

F—D—F: BTV LREEST A NEFEY, BT 7 AEM, BESME, B ArEGE, BETEREREm

1. ¥#E

BEE R OEY KB TRAE LT Cs WEYA T A NEEDORERE /FALISY D12 O JLEE J5
EE LTI 7 AR 6D, BT 7 AT, T 7 AEA O, RINECE R E e £
DEEEMER, WAE, Cs BEME, LPWIMAESE OBAOFREREICEELZ RITT 2 enb, Bk
& EALRFE R OFEBIZ DWW T EMEN R 2 D TV D, AR TIE, TN E CORMERMSRE T T F
AE R OREE . RE, 5 OREIIBLRD b B LARYERE 2 57 L 72,
2. FHEDE R & IR
ZZTEHUTOBRICAER U TR B LA 270 L. B LAEMERE O S FE 21T - 72,

(1) HERFEOBAISDBMH S AELEH

BUER G IEOBLED DITERWIERNRENGFRITH Y | BHREOER M2 @ W EEEE(LEEH 57201
LAMTHDN, —F, WERT I A2/ EDIIEEWEMIBERLETH D, HI A@HIE LT
NazB407(30 wt%)IZ LisO % & (2.5-10wt%) i3 2 = & CH@ERE Z 1000-1050°CIZ FiF H L. 72D,
Cs [EELH 5% EOBEULAENE LD Z ERN D o7z, 7B, Cs DIFRIZONWTEH T ADKE S (I
RKEFE) ZBE LR 7RI LIRS Z &R gh ol

2 BlEDRE. LHOHAD S OB 5 XELEH

FEULARDRE BV TRV ERO B ERALETH D, Lo AT AFELEM: O BEILE OB E
X 1.5-1.8 Wm1K'1 (300-700K) THABKTFIEIT/ N E < KIS OMAIEE 2L YR ER A K T S &5
FERTHDZ ENGhoTz, £io, W OBLED HITEWEFNI AT 72 b BAK A T A W1 va figd
JE (r) DB 7220, EROT T AELGEAEOEATIZE LV T ZAEGER & FRE DR ry 23
Boi, Li2O W& 5 wt%feE T ry i/ N 70 b Z ERoho Tz,

(3) B A RE D #8 & ST

PLEORERHME L Y | 2B bt & LT, A7 AFhAl : NagBsO7(30 wt%)+Li20 (5wt%) . IR@liEE -
1000-1050C T b D, 0¥, EHWLD T Z AFELEER & 2 O TR RS % ORE TH 5,

* Yaohiro Inagaki ! Tatsumi Arima', Kazuya Idemitsu', Nobuaki Sato 2, Daisuku Akiyama 2, Akira Kirishima 2

'Kyushu Univ., “Tohoku Univ.

HIEE: ABFTEO—ERIT, TSCMABAE Em & R LT R - AMERHEE SR (R FEiesn TmiGhk
W 5 K4 BESEW) D LB LS Bl DR & & E L) ORETH D,
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[1G14-16] Zeolite Waste Solidification 2

Chair:Yaohiro Inagaki(Kyushu Univ.)
Wed. Sep 5, 2018 4:25 PM - 5:15 PM Room G (A37 -A Building)

[1G14] Leaching behavior of Sr from B-Na-Zn solidified waste containing spent
zeolite
*Aiki Watanabe', Akane Usui', Tsuyoshi Arai? (1. Shibaura Institute of technology Graduate
School , 2. Shibaura Institute of technology)
4:25PM - 4:40 PM

[1G15] Durable evaluation and chemical stability of the iron phosphate vitrified
solids for low level radioactive waste
*Mouri Masahiro’, Arai Tsuyoshi?, Sato Fuminori®, Saito Yasuo® (1. Shibaura Institute of
Technorogy Graduate School, 2. Shibaura Institute of Technorogy, 3. Japan Atomic Energy
Agency)
4:40 PM - 4:55 PM

[1G16] Cs immobilization by the heat-treatment of natural mordenite and
effects of sodium carbonate addition
*Aono Hiromichi', Takahashi Ryuichiroh’, Itagaki Yoshiteru', Erni Johan', Naoto Matsue (1.
Ehime university)
4:55PM - 5:10 PM

©Atomic Energy Society of Japan
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HEHFHEA T A b EETe B-Na-Zn EULIED B D Sr DI H%E)
Leaching behavior of Sr from B-Na-Zn solidified waste containing spent zeolite
WEHN O @R #E Y BE WI°
VSRR, P LR

P8R U ANEEBICHWONEA T A FOMBESEE LT NayO-Zn0-B,0; #' 7 A2 X5 7 7 AE(kiC
HH Uz, AWFZETIE St WEL AT A b L& Na,0-Zn0-B,0; 1 7 A & — (b L7z EULIATREI O L2 2RI AN >
W TG ER T 72,

X—0—F  @EE R IREI, RUBETT A, ¥A4TA b, T ARk

1. 8E HENR—NT 4 v 7 AREE TR SIREI DIAET D B E 2 G Tek (BYK) 1%, Y
U AWCEREESE Z 0 B ST, TREREBOKBENCHW LI TV D, B T ANGEEEICITEA T 4 ME
DIEREREM BN DILTN DD, Cs X St E O MU TSR A Wag U 7= B E M OB FEIIRETHD. T
ZTCEELIY, EHBEAES T A FOLBTELE LTH 7 AERIEOER 2 HEt LT 5. BEEOBFZERE L Y
Na,0-Zn0-B,03 7 7 AIZ Cs WAL AT A % 80 WMWIRINT 25 = & TR ZRMIAMEZRTZ ERALNE 72T
WHM 2 2 TABFGETIE, STE YA T A R AR LT ERARRED St DI HIEENC OV TR 21T - 72

2. BERAE AL, ABEA T A M Sl & fafn s S B 70 b O A BEERE AT A7 1 MASHE L,
BT AFEN I E R TB:Na: Zn=1:05:05 L7225 X OITHE LUK 7EET b U o 2Bk K O LR
tha A, U7 AFEFE 80 wt%d A-Sr A FSATIRA L, 7V I HIIC AN, T 1100 CITiRE Lz
~ v ZVFETC 1 R L, SR CRMT 5 2 & TEULAREL (A-Sr_80 wt%) #157-. 15D itz kikattl 4
75~150 pum [ZHohr LIRHERRBR A1 T o 7o HERL L 7o RalEL 1.0 g & 3BRIATE 10 cm® % 7 o SRR SLUARICE AL,
90 ‘CIZRE LI-IHIEMNT 7 HIEEE L. 20k, BiIKE AL, AROTFRREZNET S 2 & THRL
B EA R L.

3 FER-EE X 11T A-Sr_80 WD THEDOHALIR HIEE R 2
T M1 kY, A-Sr_80 wWi%lZII DR TTHE D HIRALIR H B
NHEHEE L Y HEVMEZ R LR 2odhTh ZnicB L Tidka
[RALLTOMEZR LIz, F£72, Na KO Sr OFBBIRHES ot
FEHE L TEWOIE, BB OKIZE DIRERT VY A A
YOWHMNGELDTEDIEEEBE OGNS, AT, B LO®EIC 2 e
LIUET AR ) A TR h oo F 0 AOF@ID SIHEE AR RN IR
HUL70 2 & 8 ST 2007, ASr 80wt 7 L 1A-Sr_80 wtteDHEHOTR OB (LI R
R TAWA ba T U LN S HEERT D E TRV LR EEZ R LI SR SNLD.

BE R

[1] #EREEC S - FAEMSR RS THtE B-04, (2018)

[2] fEFF - EIR TRV — TR DR L~V BRI BEEY D 77 7 AL OBFE IR, (2016), p17

[8] EHEIES « RT3, 19 (1997), 113

BEE  AMFRIISCHRN A BE L HE SRS « AMERT 1 7T AEFERIC L 0 EiE s TBEILREE TR E A B &
HAMBIZR O] OREO—ITh D, Fiz. ABIEOHEEI BT 0 =4 L IEBFIRR SO SR, MAERICEA T A
FERHE THMETEV . D IR OBE AT S,

* Aiki Watanabe', Akane Usui® , Tsuyoshi arai?
! Shibaura Institute of Technology Graduate school, 2 Shibaura Institute of Technology

L
o
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o
wn

3.105x10™

NLs of B, Na, Zn, Si, Al, Sr/g-m?
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KL~V BRI T D 8k U e 7 T A [ERAR A2 22 e & AR

Durable evaluation and chemical stability of the iron phosphate vitrified solids
for low level radioactive waste

AL OHERS Y, BT W2, Meik o SRAcS, TR AR
VETH TRERFERFE, 2 20 THRT, 3 BRI e B Se b

ook 8KV UBEAT T A(mol tb Fe:P:Na=:1.0:1.6: 152k 5V U BEROT T AEbEZERL, ©HA)
HEE DM P Z E MRS R T RIS OV TR TG L7z,
X—7—F : 8KV V@I T A, BT AR, KLV HEREEEY)

1. #8

i A RO B ALERIZ PRI AT D IR VY 7 TV DBP)YOFAICIE, [RIEEY — X VRIS Y
— XU ERND T2, U UBRERCT MY U LIRS A LT D B EBER(Y VBRI R ET . kD E
A2 NEURIE CABER 2 BT 254, UV UBESCT N v ABIC I D ' A v MNEFESUSALE S, BEIE
MFEROIKR TR OECEOLEEDOK T RREIND. T TEELIL, ABRICZET L) v Es T
T ZADEbEEH & UCRIHRTREZRER Y VBT T A DMET 2 ER T\ D, BEIEOMIZERER KV, $kY vl
T ADFKE Fe: P: Na=1.0:1.6: 1.5mol tb) b 552 LT, BEIEMEBRABECTELE0NHLNE -T2
M. LaL, ZOEBEGIZ L DICFLER~DRBIIRBFI TH L. £, EF v AW TE/AT 7
ANEF ¥ =AY —~OFEEIRF SN TN DD, ZEOEMY T A& E(LT D8, BRIREE O FIZLE S
bR SN D, AR TIE, BHERERE AW CERT 7 2ERBR AT, S U730k & BRIR S 2 (X
TEETRE 2 ERL L, WA MEF R EMEIC KT T I OV TR L.

2. EBRAE

AR T, U BRI 2 1 LT IR B BEIR & E RS, SR T 7 AbBR 217 - 72, BUgRER T IcE £h
% Na @ mol #IZXf L, Fe:P:Na=1.0:1.6:15 725K 51, RIE@E LKLY LR IKET E=D
DYETINT D Z L THIRZFIEE L=, 88U VR 7 213 1100 CT 4 BEEIINEVT 2 Z & TRaE I B8R s
L7 b D& AMFE, WEEICHEIEEEZ —E01.0 C-min )W L TER L7 b 02 RGEEHE Lz, Wtk
I% SEM & Y EDS CHIE M % #EAfit%, PCT-B IZHEHL U 7= 12 HIFRER 21TV ME PR L EME D i 21T - 72

3. EREFERLER

Fig. 1 [Z2mk L Rl oME G B R O XRD 4TS R 279, Fig. 1 OAMBEE LY, [k
BOTHEAOMEINBIE ST, £/, XRD OV RIC T, 2@ CIXIEREEZ R m— 7 — U3
RONTZTZDH T AL EZZ2bND. LiL, BRGERECIImE— 2 B3t &%, 1.0 C-min’!

DIFRIEE TIEIH 7 AMEPRETH L LW LN E o7, F Cooling Extornal Solidified

7z, WP i LB, B REOBREADERRBEL, NI Condition View Substance
TR EE 2T D EOMFENBIEE ST, Fig. 2 12 SEM & T EDS OFe e PO,
ZRWIZBEORKEE L RGO REOBER R ZRT. Fig.2 Ot | RapidCooling @
Fvy BT OREND, BREEZEAZIKF LI LITENETE Z [H
BEORMFIZ Fe & O BMEHTL TS 720, Fe OfRLHMHOE .
BONBEHT D Fes0s DILEMTH D LB 2 HHP. ZhEak | slow Cooling

BHEEHE O Na & P 2MESE L7 2 L ITfEW, FR1F L7 Fe NGO EEEE X S

JBEE) LIICFesOuDEZER LT E X HNAHB. —J7, Fig. 1 Appearance and XRD pattern of these samples
%%’E’@@%&:Li Fe, P, Na, O 7j§i/>j¥&:/\},ﬁ X NTWAZ LD y Aiter smashed rapid EDS analysis
XRD SYHr R CHER S L7 FeNas(POu)s Offile % < A sfini 4

RSN RS ND . AR TR, WHLT 7 ARG LT 2 LI 7Y
WA U 72 FeNas(POu)s 2% < & T8 O FERYZEVERHI 21T\,
HEEE DET K0 AR STl il DB AR EPE S RE g

Fe
- |

bR

Na
-

@COU‘T*&%{ Lfi@f%&%“g"é . - SEM Image

4. SEE

[1] Velsife « AR T % 2017 4F FKO KRS TRaE, 2A-06 (2017).
[2] PR : BB A4 - SEREEIL, SEERAL, p. 228 (1997). Fig. 2 The result of the SEM and EDS

[3] BIIEZ « SR O ERER(L & % DX, Vol. 10, No. 9 (1959).
ARG, 035 E A IR R L 2 — 7 TR 30 4 BERUHMEBESEM OWAA I 101 7= 4 5 A BULHAR O ST Je S0 3 ) ORISR RO 4 Th 5.
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KARELTTA FOBERIZK S Cs BEILS KURET b LRMNHE

Cs immobilization by the heat-treatment of natural mordenite and effects of sodium carbonate addition
“HIF M, S SRS, RiE EHR, m= Yaany, BECEA
RN

FERIED Cs"ZRIRDTNT T A MIEHWAE ST, MBI L D22 v ADEE(LEZ R T2, 1000CH
FOL Y EWIRE TORERR T, H 7 ZFICEEL SN D720 Cs DTt Shie oo, RIgT Y
VLT E'NT A MIEWIMLIZE 24, VKRR CTEER LISHAES 2D [ Cs ORIBIZHOWTHE L
mllEns Z Enbhrol,

F—TJ—F:CsR&, £ 354+ EEL ELTHA L, MEURE

1. ¥E

BREMBE OBREDHIEE LTEA T A ML AWAEREPHVWLONLTETWD, FFIZEALT A b
(NasAlsSiaoOos + 24H20)1% Cs (219 2 @R EMERESMEN TR Y | ABFECIID & Cs W S W2,
BULEET % = 212 8D NaO-Ale03-Si02 ' 7 A~D Cs OEEILORME 21T > 72, F72IRBEX & FE (2l
AR T &5 72912 NaxCOs Z Ui U EELIRE O T3 LU Cs KALDIHNZ DWW T O %217 > 72, [1]
2. KB

A7 RIRENT FA &M L, 100 mL OIHEHME Cs (100 ppm)¥#Eik L 1.0 g DEAT A % 3 h
RL DS, BLEE - WIREITSTbOEMEH LTz, CsWMERDELTA ~ (BTOT DI A4
A D 4. 0%FEE) % 600~1100 CTHapk LEEFE A ERL U7z, B PERE o B ELOFHM & LT
HRBR 21T o 72, WHRABRIE, 0.1 g OBERGEREIZ 10 mL OMKT T 24 h iR E 5 S, O L7k
IR L7 Cs RELARE LT, 0%, FiclTfkz Mz THERSE 5> S8, Zhas 14 HREEVIEL,
VPR L7z Cs OB 2 FiH L7z, NaeCOs 28 L7723 EHZ D\ Tk, AT F A k& NaeCOs D
HE%E 91, 81, 7:3 & LIRiT &7/ o7,

3. #EER

KIRENTFA b XRD #EiRiE, Cs OWFEDOHIEZ )bV 2 FAUHERTH Y, AT A M
800°CHERL T HEEALT, 900 “CHERK THE MG 2N BN IESE & 72D | 1000 ‘CLL Tl Cristobalite (SiOs)
AR LU, MHEERLARWVELT A FTiE1 4 AMOMAKIZ L DIEHERICEVRE LB T LD
25 3. 6% IR LTZ, Z OW%HIE 600°COBERRIZ L > TH 272 VKT L, 1000CHE LKL Y EWIRETO
BERLCIX, H 7 AFHICEEL SN D720 Cs ISR S e o7,

RIEET NV 7 LEENT A MM UFROEREZAT o728 T A, IRINEOHERITAEW G FElR MK
T U7z REET U U LEINEEHT 9 1L IRAFEITH ., 900 CRERLZTT2 9 Z &1LV Cs DI A S
N0, IEREERDIBENBIEZEL TWDLI Enbholz, 7o, RIRELT A FOATIE
1000°COBERRIZ L VI 1 %D T AORAENE Z 28, KEEFT Y 7 AOUIMZ LY & T ADOKIEHR
FELMBlSND Z ENbnotz,

BE 3wk
[1] H.Aono et al, Journal of Nuclear Materials, 508, 20-25 (2018).

“Hiromichi Aono, Ryuitchiro Takahashi, Yoshiteru Itagaki, Erni Johan and Naoto Matsue

Ehime Univ.
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VETTIUTY FROBRHEE - BRAEMRTFEOBELE (1)
(£D 1) 2HBE
Advanced Multi-Scale Modeling and Experimental Tests on Fuel Degradation
in Severe Accident Conditions (1)
(No.1) Project outline
KL B BH IERR?
U H R F 0TS B T A

N oz atim RICE T 2 @R RE O IO OBINHREFXEC €7 7 7 27 MREOREMEE - &
RS FEREAT FIEO@EAL)) (TR DRRIZONWT, 8 fFDO YV Y =XREZFE T 5. AMFILD D HORK
MELZERTDHLOTH D,

F—0—F: YEFTI T MSA). REHHR - WRELE, MERERE TV FEIVAY R SR

1. FLHIZ

BRAIF LRI « A0 — R~ > 7 (CERR 27 4 6 AKE. Rk 29 4F 3 A UG T, LA HIT O &
LICBIL T, EFETFEEEIC LD SA 12T 2 B BR-CMNT Fik o @ EEARIC 55 < RO RSRI 72 3R E.
Je OV Ok E i O BEMEZ R L T D, TOH T, SARNTO—# T 2 REMIEE « IEREI S >\ T
X, B EL - ALERE N IRERE T HIEERRTHEE L THRAET LI L0, 1R TMI 5% %

SB\CHIN 7pFil T U A A E L, W THME L7 EmERET VA EH L, £h SA fifhr=—
NIZHAIALTWND, L L, IF EHOFSERMBITIC LY | 2 55 CIIIAR TR WS (IR T o
WKL & KR ZAE B ST T OBREHARD) CHEM AR Lo aTREMES BV 2 &L £72. BWR % Tl
HFET L — RRF ¥ o FR v 7 ADIFAEEIC LY, PWR L B2 HhGER 25 X Z TR S D =
L. RENERMENT, 20X RUERE STV R WK TOREGE « IREERS 2 B UN AT L.
TIUT U bR U AL MIAT TR A T 2100, BRI IR - ISR S & fRAT - STAN
T&E DT 2 — ROBRBNME L 725, 1A D EIROVERL - fiv% 52 2 R I IRT 9 2 BT 72 <

REHE IR L~V OfiT 2 — RERfF L, =

PN + [Zal - - T
@ﬁzﬁﬁff_g% ZAng LT . TEk SA ﬁ’ﬁﬁﬁ’ aT— R PRI BRSHIRYT—F FR30%R : A- SIS | qlst31$l§~:ﬁiﬁﬁ;g%&ﬁﬁfﬁj—r%ﬁmt
i S e =N | | BENREIRFIEDER
DIRFT 54T 5 FIENZL L E2 BB, | “iﬁﬁﬁ%?““;:mﬂ?Mﬁﬂ
|/ DS ASRR SRR oy EReX
| ¥ RENSREFHNSOTNOFE m ! ' mwﬁ:—F*: PENENEA—H—, FRRE
e A eI e MR BEREEL,
1IZ = % 7R~ d, (1)%5“'5&{% - VT ! ,JQ‘\\ A & U)L'tl_ lgﬁﬁaf—m: NRC/SNL (k)
\ IS VR S e
ODEEBBEENTETNET —HZX—2DF | ﬁﬁﬁl@lﬂ)&u M : L R el ORE )
. | ommEE | it o !
At (BWR/IPWR M5 DIKZR) . Q)fATET | TEAma \ : mwfwwﬁwn P > SAP_ DT ABELOWS AUFR: HARR)
LK (multi-scale/physics) . )T ET L | BOSTIAA L Shamutseasnmmey e TomaRs |
L I

D V&V [CHIF - BEMROIEFIC L, e r—— :
AU T, B A R A A AR L B 1 R

FERRAT C & B IRHT FIE &R0 T 5, TRt 30 4EEER E TIo, AT o — ROR—Z ARG L. 8501784
%K%%#é%@?%éoik\%ﬁ#égiﬁ&%ﬁ%rw%\Hﬂﬂ%%@ﬂ_KTkkﬁéﬁﬁ%
T —HR=ZZOWTHEERFAR L, AMBER - BHEIIEZR EICHBIEH L TWEELS H#TH 5,

8 D) — XF3EFKTIX, BWR KRN = — RO — X [ 2 ) 7= I W Tl ET 5,
CARMFFDORIRNT, TRR 28 FFEN B TK 29 4R ) OZREMER EICE T 5 il BRI O 72 D O R F (>
BT T 7 VT MEOBRERER - ERGERATNT FIEO )0 —HTh 5,

“Yuji Nagae! and Masaki Kurata!
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VETFTTIOTY NROBREEIE - FMERBTFEOEEL (1
(2D 2) FR\EEYVDOBERBITES MBI — F R
Advanced multi-scale modeling and experimental tests on fuel degradation in severe accident conditions (1)
(No.2) Development of a numerical simulation method of melt relocation behavior for core internals
IE E, KL B, AW OB, HH OEZ!
" A AR A ISR B S p A

WEE S0 APBHRH AR RIS ISV TR AT 28 2 HEE 3 2 72 SR Ky B Ehfi#HT = — 1N JUPITER
(L FPIREREE AR Sy (BaC, SUS 72 &) OWEILEFIE L BT — 2 N— A 2 I ISHLA A T2,
WEBHE S RN REEY) O TR RN ARAT (ST L Vsl D R 7 & 2 58 U IRl 23 ATfe 7 il L 2457,
F—0— K GRS, R - BEE, BATERE, Lot

1. ¥E

JRF-IREAE T UL, SRS SRR O IR DI RE BN BT 2 BIGHEIR O 72 | AR TR B A BIGER Y
(ZHRHT T & 5 S R BVRENENT = — R JUPITER [1]&2 BR%E L T\ %, ABTIE, L0 EHFEICHI L TREBME
AARKE I DVRERBH b 0 258) & fFHT 95 729, JUPITER (IHEER OWEILEL & BT — 2 _— 2 & A
L. ilfEke7e &CRAT 2 IRFEBIGITRT U BB ICEUE T~ L 7= R R 2 mE 3 5,
2. BHEREWTBREEIRRNT i FIRAR A ==
[ 1 2R B R A R, CAD 7 — % £ | -
BWR OfilfitE, F v xRy 7 A BREHE
D—EEANSIT—4 L UTHER L, HPETI%
WK (BsC) & fillfEitEs — 2 (SUS) St To
AR FRARAT 21T o 7o, BB R S 23,
45, 17.5, 100mm T, #&FMREEIL, 120 X320
X690 T 5, B & C DYIHITE IS % FE R,
72 BaC DEEITH D 78.3%,21.7% & i E L,
PR RERUC L 0 RO - B IEIRE L B
T R= AL REE AT L, 1A X
D, IEBUC K VIEEIRENZED D Z & TRl
DT U, il o — R & oM RN 8 A S i C L AR 3 A2 U T D,
3. &R

JA NI OV IERIC & DIREE L BN % T — F X=X D@z V5 2 & ©, SRR Dk &
WAL 72 & O WE LR « SPEFRHAR I RICIEE SO T IR AT R BN THICE 5 2 & 2B L1z, 5.
ARTIEORAES 2D, 17 NIERW OB THE R E 8 OIS RITIE 2 80 5,
B ARBFROMRIT. TRk 29 FERT O RN RICE T 2 M@ AR O 72 D OHAHR FEC B
TT T v NREORREMIER - RN AT FIEO BEL) O TH D, ARBFFIL. ARSI T
1D KIUZH B ICE-X 2 AW TH 5,
SE3CHR [1]S. Yamashita, et al., Nucl. Eng. and Design, vol. 322, pp. 301-312 (2017).

o HiEMES—R

R REER () L HEENBOREL )

*Susumu Yamashita', Yuji Nagae', Masaki Kurata' and Hiroyuki Yoshida'

!Japan Atomic Energy Agency
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Advanced multi-scale modeling and experimental tests on fuel degradation in severe accident conditions (1)
(No.3) Development of elementary degradation process model of internal structure
RHIERE 3, B EZ . BOPIER 2 I E 8, KJLE 8
VASEST 7 /v U—RAath, 28 REE SRS, 3 BRI /0T JEBH Fe b

IRBHEA R & IS DI BB 31T 2 BRSBTSV T, L RS & KRR BS &2 % 5E L 7= A TR AR
R DRHTET VL E G LT, BUREEHE - HilfHIE 4 IR P R O KRR R A I U7 BREE N CHRNE T %
FRAER L R L, BT NV OZYEMEE BRGE L7z,

F——F : BRI, WAL - BEE, 2R, KRG
1. ¥E

VETT I UT Y MCEVAERT LT 7Y ORETFRICER LT, AEFIROBENEE CH DH, ZitHE
T, RS A2 XERT DGRBS & AKRRKGD 2 SOERIZHOWT, EBR - ST D b 2z
TW5b, ATIE, fNTET LV OBEE & EBR IR R 285,

2. BTETIVEREE

R - EE 2 FEOIRFATE C, ER N TR OB R & FiT- & 2 HBRARREOET L & Uiz, il o Fe
EPHOEM D B [ O SO (R 1573K) . PV a A o Ze &R O Fe [0 G RRE 1210K) %
B LT, VR - BEBEMRATIX VOF(Volume of Fluid)-HUABE LK - 7=, AKZEKBOGIES if |2 T8 72 7 [ Ok
sk R & KR iE - CRIZET UL L, BAKELRIHT LR[OG EEZEAL, KEKSHED
WEZTHN L7, 9 AR CHERR S D HHEREHED | KA EZ T LI RAK T COFEMEER O L &
H#E L, BV BSO8R AR Lz, X 1,2 [T R & 862 R~ 7,

Specimen Arts 0 Oxide Thickness
X 1 Zry Tube+W-Suscepter
Induction 2273K
Heater \:_
] Y
. é . g 1273k
£
Max.Temp. : 2673K ~ /
ATemp=5K/s
| Pressure:0.1MPa = == —
Insulater < 73K s s
Quartz Tubé o H,0=3g/s 0s Time
Ar+H,0 |
] 1 AT o0 S5 & AR FE @ IR 1] I 2 fRAT S 505
3. $Em

WL EAKRFELRIED 2 2DV T 7 77 v MIBRE OB G % 3Bl § 2 BER A MAAATZET V&
PERR L. ERESERRE R & DLl CIRGE L 7o, FEITKHIE 7 /L JUPITER ~DfAA L 2 D TV 5,
BEE ARBFIE ORI, PRk 29 R T o et FICE T A s ERE O OBMREEC v
T 7T NREOBREHEE - WRLBRRAENT FIEO S E)O—HTH 5,

B$EX# [1] H.TKim, B.W.Rhee and J.H.Park; Journal of Nuclear Science and Technology, (2007) 44:11, 1385-1394

*Masaki Kurata?, Takehiko Toh!, Masahiro Tanaka?, Susumu Yamashita’, and Yuji Nagae?

I'Nippon Steel & Sumikin Technology 2, Nippon Steel & Sumitomo Metal Corporation, *Japan Atomic Energy Agency
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Advanced Multi-Scale Modeling and Experimental Tests on Fuel Degradation in Severe
Accident Conditions (1)
(4) Development of modeling for oxidation and hydrogen uptake of Zircaloy
L R, Fyvx==Farv Tro byl KT BT AW B
WA T s 20, FROHEME
VAR AT TEBH SRR, 2 0 ARIREIBR R AR AL, 3/ m— L e =2 =2 )T e T 2L .
DA

BWR REHE S RIZ 35T 2 /KRS VB S T ORI E DRl R OKFEREHRE L ET LT 52 8% H
&L, BEE 4 KORFPIZT ¥ o Ry 7 A&l LT RBRIRARRIZ T, 822 2 DOKEKMEEE
BENC & D BRALIK BRI F B DIENAR DT — Z 2 BAF LT,

F—T—F : BWRBRBHEARR, BRfk, KFEfk, KA

1. 8 T v Ry 7 ATHREHEEE RO IREHES KK R 2T 5 BWR Tix, PWR L KRN
RIpDZLNB, T T 7T NREOBCIKBERIEEEINIZ OF v RV R v 7 ZADOEIKFELEE
BT D2MENDH D, ABFFETIZ, BWR TOREMES AL COMEE OBL, M OKFEWBEHSEZET L
bT2ZLa2BRE L, BT 4 ROFEFICT ¥ 3Ry 7 2% E LRk s v, #2702 250
IKRESMERR IR BT L 2 B LK SRR ZEE DEVNTAR D 7 — & 2 HfG 7 2 728 1300°C TR KK 3R 25 E
AR A FE L7,

2. BREEBE KAKMRENSDZRWEE . REBAT v X VR Yy 7 ZANECIE, ABRIAEEE LEic T
FRALIE S 092 (K1) & & BISKRFBRIESEM L7z (K 2), ZHUIINE TIATR- 98 E 1 R
TORBRTRD ST FR/KFE W8 & W T Th 5, KREKUHERE S . BLSUS TR D BRI
DIME R L OVKER RIS CR SN2 EMERZ AV, BILOMERIEE %2 M3 2 Bk Sh k&
[ELRE LT,
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B 1 BRI W OB LEEZL B 2 SBRFENG M OKRRINEEL

BEE AWTIEDORCRIT. ok 29 SRR 1) 02 Atk 128 2 Sl FARHEAR 00 72 5O D AT BR R FE (2
BT T 7T MREORREMER - WRNERET FIEORER) O TH D,

*Saishun Yamazaki!, Anton Pshenichnikov!, Yuji Nagae!, Masaki Kuratal, Kan Sakamoto?, Kazuyuki Tokushima® and Masaki
Aomi?
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Advanced Multi-Scale Modeling and Experimental Tests on Fuel Degradation in Severe
Accident Conditions
(5) Model of Reaction between Control Rod and Channel Box
*Hai Vu Pham?, Suguru Matsuura?, Shotaro Nakajima?, Makoto Nanko?, Yuji Nagae! and Masaki Kurata®
1Japan Atomic Energy Agency, 2Nagaoka University of Technology.

Abstract. In this study, soaking experiments of pre-oxidized zry plates in molten mixture of stainless steel and 5
mol% boron carbide were conducted at 1200-1250°C. Thickness of oxide layer, ZrO, was measured before and after
the soaking test to investigate the ZrO, thickness recession in the molten mixture. Results of the study indicated that
the thickness recession of ZrO, was mainly caused by the diffusion of oxygen from oxide layer to metallic-Zr region.
Keywords: loss-of-coolant accident, zircaloy, control blade, fuel assembly degradation
1. Introduction

Loss-of-coolant accidents in nuclear energy industry have attracted much attention since the Fukushima
dai-ichi incident in March 2011. The control blade composed of stainless steel and B4C (hereafter referred as
SS-B4C) could be the first component liquefied at approximately 1200°C. The molten mixture of SS- B4C then
attacks the channel box and fuel cladding which are made of Zircaloy (Zry). To understand the relocation behavior of
the molten materials toward nuclear decommissioning, interactions between the components such as channel box and
control blade in early stage of the accident must be investigated. In this study, soaking experiments of pre-oxidized
zry plates in molten mixture of SS-B4C were conducted at 1200-1250°C.
2. Experimental procedure

Zry plates were pre-oxidized at 600°C for 12 h in Ar-10%H-0 to create 50 pum of ZrO, scale. The molten
mixture of SS-5 mol%B4C was prepared by heat-treatment at 1400°C in Ar gas. The temperature of the molten
mixture was then lowered to 1200-1250°C of testing temperatures. After introducing Ar-1%H,-0.6%H,0 gas
mixture to test vessel, zry plate was soaked into the melt for 5-1200 s.  Thickness of oxide layer, ZrO, was measured
before and after the soaking test to investigate the ZrO, thickness reduction. Heat treatments of pre-oxidized zry

plates in Ar gas at the same conditions were also carried out to clarify the reduction mechanism.

3. Results Soaking time, #/min
0 5 10 15 20

L L e L NV e R
-=--1In Ar 1
InB,C-SS | § -

Fig. 1 plots the thickness reduction of oxide 60

scale in SS-B4C melt (solid lines). After soaking in

molten SS-B.C at 1200°C for 20 min, the ZrO; layer (50

50

40
pm) almost disappeared completely. Heat treatment in Ar I

gas (dashed lines) at 1200°C for 20 min also resulted in

thickness reduction of ZrO; layer from 50 pm to 35 pm.

In conclusion, ZrO, layer formed on zry plate can be

L L L L | L
600 900 1200

Reduction rate of oxide scale, Ax,,,/Jum
(%)
(=]

declined at high temperatures in environments with low

0
oxygen potential such as in Ar gas or when ZrQO; surface Soaking time, #/s
covered by the molten mixture. Fig. 1 Reduction rate of oxide scale of zry plate by
Acknowlegdment soaking in SS-B4C melt or heat-treatment in Ar gas.

This study is performed in the framework of “Advanced Multi-scale Modeling and Experimental Tests on Fuel

Degradation in Severe Accident Conditions” supported by Ministry of Economy, Trade and Industry, Japan.
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Advanced Multi-Scale Modeling and Experimental Tests on Fuel Degradation in Severe Accident

Conditions (1)

(No.6) Effect of Oxygen and other element on BWR control blade and zirconium
RA IR, TR Rm L RRy 123

VR, 2 M8 KR, ST & & AT

BWR HilfiligEtt & o a=7 MIEET 58157 — X R—ADEMNREILDT- 8, Zr-Fe R & X— AT
T =B EWI L TN D, KEETIEL, T — % & ERE R A I E L KEORELFMTE 5 L)

WS — 2 LS LT RO W TS T 5,
£—J— K : Zr-Fe-O-H, # )%V iEta
1. #E

BWR #illflllkf & v v A OFER COZFEEY 2 B PRI L > TPRIT 2729103,

AR L2

LHROBIVET —ZNMEL 72D, FHREINRERDHHRE LT, TNENDOEKSTTHD Fe & Zr, KUOVKD
WOt HETHD HE OD DD Zr-Fe-O-H D 4 iR E B 27z, Zr-Fe D 2 TRIZHOWTIE, )77 —X
FBEZHRE SN TWD DD, Zr-Fe ROBBRIELEMD—D>TH D ZrFe 7 800 CLLF TLEERD D,
ZrsFe & ZrFe; ~ R DD LHERIC L > TR > TWDH E WS AR H D, £ 2T, EERIZ ZrFe
? 800 CULFIZHIT D LZEMEZFHE L. ETEORKRENT Zr-Fe @ 2 iRBNFT— 22 EH L, &
SISk E TSN %7 — 2 ZPEHE L C Zr-Fe-O-H B\ T — 4 R— 2 25+ 5 Z L B L LT,

2. RBRF&

T — 7 WIRIZ X o T ZrosFeos DR DA > = N & AERL L RIK2H
BIZE > TRWM LTI Ao N7 U R R E 2 i 7 7 X~ BEftikic
> THEREIEIE 850 “C. JE7) 350 MPa D4k ThERE L, A3 hlcHE2E
# A L72 T 600-800 ‘COIRET 400 FEMIBVLEE L 7=, FEIOFIREE
X, XBREFTXRD)RIEIC L 0 3l L7,

3. BREER

B 102, ZAMLERRT KON 600-800 ‘CCEMLER L 7= D3kl XRD /3
— 2 ERT, BVLELRIIZIX ZroFe & ZrFe, BATEE LT ZrsFe IZFLEL T
WRWAS | BMLBRZIZIE ZrsFe 3R L TWD Z &3 ind, 2D &
M., ZrFe 13 800 ‘CLLF T ZrsFe & ZrFe, ~f 4 b LB 2 bivb,
Z OFER % IEIZ Thermo-Cale 2 W T Zr-Fe AT — X 2 L, &
DIZSCHRT — & & Tl Zr-Fe-O-H BA ) %7 — 2 R— R & f gL LTz,

AMFFEDRLRAE, R 27 A BEFE TR I 2 2 A e SR v BE A LBl 2
MEEREEC ET T 7 T v NREOBREMIEE - IEBB AT TR0

® ZrFe, m Zr,Fe ®Zr;Fe
LI

Intensity,(a.u)

30 35 40 45
Diffraction angle, 26 (degree)

1 BVLELRT K OBL B O
kD XRD /% —

ALY, K ONERK 29 FEEIFRF O etk IS8 95 @ ERIRH O 72 O OFMNREFXEC T T 7T

> MRFOREEHIRAR - ISR FIEO @)D —HTH D,

“Yuji Ohishi, Toshiki Kondo?!, Hiroaki Muta?, Ken Kurosaki23

10saka Univ., 2Univ. of Fukui, 3JST PRESTO.
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VETTIOTY FROBHERIE - FRBEBNFEOBEIL (1)
(ED7) REETIVER
Advanced Multi-Scale Modeling and Experimental Tests on Fuel Degradation in Severe Accident
Conditions (1)
(No.7) Development of solidification model
Ve WRR Y, EM OBk 2 RJIOBEEC? KIL B AW ERR?
VR RS BE R AR, 2 AR

AWRTIE, Y777 7 2 MEHT = — X TOBEEBRE T & 2 W R IREL 0O BERE s 0 B3 RAT |
~ 7 2 RHTICBI LT, VA o BEE R E C OB TR OB - AR O 53 ELIC Scheil £7 V28 AL,
R IRENC B 1 % ~ 27 v i 2880 2 BB ARATIZ X 0 G-I © & 2 FIEA2 G L. T 217 - 7=,

F—D0—F AR, BE, ~ 7 @t SHRREDE T T 2T b
1. #E8

BT SA il o — R Tk, Buk - BT AL TH 0 | IERREIOBEE G SV Tid, RO BE
TTOBNRT L RZE D7 TAMNKEE VS TffiGETANMERHINTWSD, L, —ICEEDHRD
R I, BEEIRFIARMRAT - ~ 7 e @i 2 232 LM B TR Y | BEE L72RET 7 U I2 o0 T,
FRICIR VR EEE CTII 0 OB CRATLA B AT 2 B2 bivd, AT CIRAERER LR O B E
IR RS RATIZ B L C L BRERF DM AL & IR TR A B8 LT e 7 VEff 2 BAR & LTz,
2. FERELYRHORERUI Y AFEHMHE

AR CTIEL, MR e~ 7 B @TRAEA D= X LOFIRE R LiEE1To72, £3, GENCK D
R DR & R IRAET 2B OBENEL - 2 7 B {RITIC X DRSS E OB b2 B L, &2,
IREE « WE I EE D < WHE OB K ORI 2R BEE T D534 2 Tl L 72, X 7 e @A EAIZiX Scheil
BT NAEEAN L, WHBEES OSBRI OV T, HEORRE LB NFET — 2 X—2% Wi
RPEY 7 N =7 (Thermo-cale) THAZITV, ZOFERZ LIRS E LCHEET L Z Lick v, EBE -
R nRTES AT CTHE L (K1), PRI E LT, B 5D BB Ok

(UO02-30wt%ZrO2-10wt% FeO) ZiXE L. b FAL 4 H Mo OHEAOE SR 2 RGN 21T > 72,

BEE AT ISR FRAEIAER T D FeO 278 - L, £7- FeO 34 ™[ [ © 20, Thermo-calo

0.7 - A FeO Thermo—calc
--- Zr0, EtH1E
FeO EtEIE

RN EDMRN T2 . A B~ e BT 2 A o vz, &
B 1% DB B 72 I FE 4341 Tl FeO 1 UOg, ZrO2 IZ[ETAE L2229, E 05
BEE R LB Ic 2 LS RAE T 2B M 235 57z, —7 T U0, g ™[
ZrOs [ FEEEAIHIE ., SMUBEEFSICRE T DM A Ao, Ex o o ]
WA EET L, I EAT o Tofb S, BB E < BRE S o € dﬁﬁ
TOMBERRENEEREOFEHIP/EERLT VI LR PDroT, 1F oo
TTWEND 1Kmin DT L5 SBOEHEAE TR 1 i@f%%é@
PRI 29 DEEZN%,

ABFIED FRIT, SRR 29 SRR ) O et EICE T 5 B EREH O L O ORIMHEEREC T T 7T b
I DPREHEAR - TR FiE DO &mE) D —HTh 2,

BEXM

[1] Main Results of the First Phase of MASCA Project, RRC Kurchatov Institute, OECD MASCA Project

integrated report, (2004).

*Takumi Sato?, Katsunari Oikawa?, Naoya Hirata?, Yuji Nagae! and Masaki Kurata®

LJapan Atomic Energy Agency., 2Tohoku Univ.
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VEFTIOTY FROBHEE - BRAEZHTFEOBEIL (1)
(£D8) REETIVRIET—%2 DIMF
Advanced Multi-Scale Modeling and Experiment Tests on Fuel Degradation
in Severe Accident Conditions (1)
(No.8) Acquisition of Experimental Data for Verification of Solidification Modeling
AEE B ke S, By B, R R, KL B, AW IR
VR OBERS, 2 HAEZRAEIBRSE, 3 HAZ GE

JRF- SIS TBRZE L T 2 I RVBHEE LR TR O FRAT € 7 /L ORRRED 1280 BLERAREL 0O Ve [ FRBR 2 5 fi
U Too SR BRBHIRE R 36 1 UM DD 17 PIRS RSB B 2 A5t U 7o B IR 2 & S8 BB AR S B 72 4%
VS 2 28 2 7o B AR & S Mt L. RREBRIR B O 0T 24T 9 2 &S o THRERE R 00 vy AR D3 AR
RRRICH X 2 BB DI e U LT,

X—D0—F: 7777 b, BEERER, WEEREL, &S EONEE . AR

1. #E BEFMERICERSE RPY) NTER SN AERREL (=) 7 2) X, RPV i~y RIZBWT
Rl IRIE L AR LE O 2~3 @ bR 2Bk A Z L, ZNENEET L L E2 bbb, EEE
X, BEEZOBRELT 7 U OFREE (BRI ICRESEBTHLEZ LN, TOMBIIRE
TlEARV, ARBR T, BT 7Y OREELERAFATE 7T /L ORI, & EEFEEINE X D bt
7 7V OV BB 21TV S EIE OO DSBS E L~ 2 D REITAR D LA U LT,
2. BEE W bWRiET 7 ) OFHRICIE, U0, ZrO,, f&iiE FP ER{E4(Cs:COs. SrCO3. Gdp0s. CeOy),
FeO KU BsC Oy RRIEEZ iz, 37, U0, ZrO,, #ifiE FP BAMLMF KA IRA L, ~ L w MIRITHERS L
ToRRITHEE L, RIS, Z O & FeO, BiC ODMRZIRG L CH U T AT v 01T I2%Em GUEIER !
30g) UMNEAGKERICHLER L7z, MR aRs AN ¢, Ar ZRPHAH C 2600°C £ TH-. 5 o IfRFF L7214,
S (No.1), #ReA3(5°CImin, No.2)?D 2 S CHHAIEL 21T~ 72, FEfkiz, BUBHZ Tl 7l oIl - L,
SAREIERE L OV SEMIEDX T 24T - 72,
3 #EER - B NIBGERE AR SIS L L 2 A, Nod, SRS 1
No.2 & HICEIbE L &RBIZ PN TS Z ERbholz,
No.l Dbk OREWHSMEEZX 1 (L) (Rd, Bz
% SEM/EDX Z3#r L7=f 5. (U,Zn02 (U U » ), (ZrU)02 (Zr V »~
F). Zr0;, Fe D 4HINFE SN (K1 (F)), —J7. &BEix
W-Fe, Fe, W ® 3 DBERL S LTV 2, 2 DOFRMETHER SN
T-ARDOMARIT IR I L ZF—F L TV =28, (Zr,U)02 FH O TE K eI 2 A
EA Oz (No.2 T, B{bE N CORE 28I, BEE T
THE L7225 (U,Z10,, (ZrU)0; F1~0D FeO DIEMEEIZ OV TIE,
AR OFKE LI Bechta & OIREXI[1]7 0 FREINAEE BB L
—H L THEY (U,Zr)0, (Zr,U)0, ~D FeO D [EVAJE N flERE T 72,
AR THF O VT BEFE AR O W A XM O IE I X 0 EEFE AT
BT NERGET HZ LN TE D,

ABFFEDRRIL, TRk 29 R+ 7) D22 ) BT 8§ 2 ol AR

DI OB EE (L ET 7 7 o5 MEOMREIE - TERbB AR Zr02  Fe
FFEOEEL) O—HTh 5, O ——

% 1 & & DA A W i 5 B (No.1
3R (£) R (No.1)

_ _ (F)or sk 1 SEM %
[1] ISSN 1066-3622, Radiochemistry, 2011, Vol. 53, No. 1, pp. 13-18. (2011)

*Ayako Sudo?, Fumiki Mizusako?, Kuniyoshi Hoshino?, Takumi Sato?, Yuji Nagae! and Masaki Kurata!
LJapan Atomic Energy Agency, 2Nippon Nuclear Fuel Development, *Hitachi-GE.
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Oral presentation | lll. Fission Energy Engineering | 304-1 Thermal Hydraulics, Energy Conversion, Energy Transfer,
Energy Storage

[1HO09-12] Melt Behavior 2
Chair:Kei Ito(Kyoto Univ.)
Wed. Sep 5, 2018 2:45 PM - 3:50 PM Room H (B32 -B Building)

[1HO9] 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)
2:45 PM - 3:00 PM

[1H10] Deepening Understanding of Ex-Vessel Corium Behavior by Multi-Physics
Modeling
*Masahiro Furuya', Akifumi Yamajiz, Yuji Ohishi® (1. CRIEPI, 2. Waseda Univ., 3. Osaka Univ.)
3:00PM - 3:15PM

[1H11] Development of Numerical Simulation Method for Relocation Behavior of
Molten Materials in Nuclear Reactors
*Yutaro Hihara', Hideaki Monji', Yutaka Abe’, Hiroyuki Yoshida?, Susumu Yamashita® (1.
University of Tsukuba, 2. Japan Atomic Energy Agency)
3:15PM - 3:30 PM

[1H12] Experimental Investigation of Hydrodynamic Effect on Eutectic Melting
of Sn-Bi Binary System
*Shota Ueda’, Kenta Inagaki?, Kondo Masahiro®, Koji Okamoto' (1. The University of Tokyo, 2.
Central Research Institute of Electric Power Industry, 3. National Institute of Advanced
Industrial Science and Technology)
3:30 PM - 3:45PM

©Atomic Energy Society of Japan
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Multi-physics BT ') >4 (2 & 5 Ex-Vessel fARMIEENEAED R
(4) 2@BIE & MPS AT & % Spreading FEHFTOEEIEQ)
Deepening Understanding of Ex-Vessel Corium Behavior by Multi-Physics Modeling
(2) Overview and Progress on Spreading Analysis by MPS Method (2)
L B, Ol B, KA RIR S, B T
VEAGHEORYE, 2 E RS, KBRS

R IEDO—2TH D MPS IEIZ L 2 HEMESERR, BERARM I kR, U0 It FakBRic L 0 | JR7-Jr it ik =
B IRF D Ex-Vessel {8l 258 O MR ER IO 72 THICED LA TV b,
F——F : K FiEE SR, MPS 75, BRI 71k, spreading, MCCI, ex-vessel, =21V 7 A

1. &5

WEAF OO AT T C U147 08 I i R L RS 2R 2R IR T OO sump  pit F DM T 7 U A L TR EM A
DR & 72 2 R O B2 RHEORT ISR OB DR TH 2, AT, B8 - 8 - MEE S ]
TIFZash (Ex-Vessel) VRIS E OBRFEDOIRIGICIY #iTe, MPS IEIC X 2 FHEME IR, BURERIIE T
ARER, UOL Uit FaBRIC L Y | BRI 72 Ex-Vessel AR BN O Tl 2 BAE L 35, AFEFK TILAABEZE &
MPS ¥£(Z X % spreading ffHT O = AL OIBFRE TR L7227 7 A MET NV EZDIHIZOWNTHRET 5,

2. IEANE
2-1. MPS i&IZ & % Ex-Vessel BRMESOEBOFIE (RFEAXE)

MPS JEIZ LA fEATIC L D . W@ DIR/N Y (spreading) {5 IEEEIS L OMCCLIc L B2 7 U — hDIE
SRAEROMPNICI A TS, MPSIEDHTT2727 7 A MNETVERRE L., FETNLTIE, 77
A N DERE R ORNEOBIIL TET MU L, 7T A MNERED Y T A NDEE Y 7 A MRL1-OFEx%)
W72 BN CRIIET 5, ZHBHIZ XL D | fERD spreading AENT CIEAFRETH 572, 7 7 A b OERITEE S fit
BUE OB DT T A N OB BN 5 B (Stop & Go) ZfFNTT 2 Z LW TR LT,

AR SERT C Il S 4172 BWR @ Mark-1 RSN ARR ST A X VAR L 72 1/100 A7 — U ARR D
spreading FZHR & MPS JEIZ X 0 AT L. IR O spreading (ZFE D v T ~DIf T KT A 7 = VIR~Dii
HAZZBIZ TR TE 5T Lo LT,

22, BT ITYRTHERICEL S MPS BITHROZUMEDRIE (BHPRHAKRM)

BWR Mark-I RIS g8 2 B U 72 EBRIA R 2 D CRUE T 7 ) i PR a2 J4ii 9%, 7 2 —#12,
T 7 UM FACE, Vs, WS ERE L, 77 O =Rt PR E A e 5 L3k, T
By MW PR E ORI AL 25T 5, RARDMRTHEIL, A7 — 1R EEREIT D,
2-3.UO: R FRBRIC L 2 EMT — 2 B (KBKKE)

T AFRE S T2 U0 ikt & COp L—— TR L | % T3 295 UO, Bt O E & A A — R
AT CHRET D2 & TAMET 5, REIOMBCIRES % /37 A — X ICRHNRT — 2 2 BT 5,

3. Bt
AUFgEIE, TSCERF A A & 4R U7 7 ARl - AMERHEESRZE] (2 X v FEhi S/ Multi-physics €7 Y
> 7T K % Ex-Vessel ISR T DRI ORETH %,

*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 BT ') >4 (2 & 5 Ex-Vessel fARMIEENEAED R
(5) RTRRIVEKREHIBETHA 5 BRMD = Rt Eh
Deepening Understanding of Ex-Vessel Corium Behavior by Multi-Physics Modeling
(5) Three-Dimensional Melt Spreading behavior in Complex Structure of Pedestal Floor

BRI RIS T S N SR (e =
VMR BT T RBESERT, 2 A R, ORBRORAE

BWR HAIEZRR DOV 78y ROl 1 OB HEREE 2 AIINEREAIC L 0 A7 —F 7 Z kot L.
BREmE O E LTl a— 2 ilai F S CERaiidh s = s e b Lz, VOF IEIZ X 2 5ER
FRFLAR ST A AT ClE SR TR BB S A, IMHE RO RIINEERS HE TE 5 2 L 2R LT,

F—0—F EFEREEFS, PRI Y U LR, =) v AR 58, aTH{k, VOF ik

1. 8 BWR OBEEFHICBW TR B H L7 maE DA MA KO v 7y MOl T2
ERNERPIRGBHNREEL 720 a7 U — FORBRENTEE L R L AREN D D, BNASE FTO=%T
RENVEE) A EREICHRT A 2 2133 ) AL —/L RORESE 7 2225 E OB M Z R 2 = &0
B — R S 3E T ORI L OIRBEHEE D72 DI L BEE TH 5, AHFFE TIIREHNZ S8R i (AR A ale
DA TS, EREMITICE D ZRTIREIFEIZ R T2 2 L2 BNE LTS,

2. REREBERUAE BWR Mark-I BMALRED 2 BATOHER Y > 7y P I ORI A 2 =k TiEFIC
X0 HEL U A IS EAN &2 O TRig R =R 1/50 & 1/100 12 T = RkotidEE Uiz, R EIIZERE Y 7y
N4 2 &, W0 A 1 FEETELE Lo, BRBRIAIRITRER N R D 4 FHO T ) a— e L, B
PRI R, U a— kbR, 3 MACE, 0t FitE, MEdREmEhtEch s, v a—rilo
SWotiEh E S F L ETARE L, YU Ey R ERHE O ~ORHEZ BEFHIL, FRICL——
TJE S 55A0 2 R RAFHAI U7z, EEiRAR IR ) Z2(CMED) R RLICIERE ] = — K StarCCM+ v13.02 Z >,
Volume of Fluid (VOF){E TR L TH L D IR SCE & 2 FEBRE IR & xf bk L7z,

3. RRERRUEER  Fig 1 [T 1/100 (235 1) D EkEMERREL 5000 mm¥/s D2 U 22—l Z& o 15
mm RN & 40 ml/min T F S8 72 Al LG 2R3, =505 OFERER & Huige U7- 45 55, PR il
et D) a—MDIEN Y RCE X o4, ey FoOUR TR, ki O~ i & 525 & fEAT
THERL —%T 5 Z LR SN,

4. R/ BWRXTAHZ DY
Ty MO O OE Mg S A
MMEREMRIC LY A r—F 7
JZ ZIRTEETE L, R R O
T SECZRooiid s =
M2 b A b Lz, figRev U
a— ORISR AR, T
BAE/NT A —FITEBREITO, W
H B B R 1 b DR IR S 43 A
Z R AIFHHI L7, VOF ¥&IC X
HEMERMWAEN T I 2 b —
Val i RIIEREREEER
SHHTEZ L Z2HRL,

B ABFRIE. SRR T
EFEE LR ORI - A \
MERHEERE) L FEEsn Bl

7~ rMulti-physics :E"y“ J N/ eBs " Experimental Numerical ~ Experimental Numerical Experimental Numerical
% Ex-Vessel VAT 258 FRHE DR (a) View from West (b) View from South (c) View from North (NNW)
bl ORETH B, Fig. 1 Spreading behavior on pedestal floor with wo sump pits and doorway

*Masahiro Furuya', Akifumi Yamaji? and Yuji Ohishi®
ICRIEPI, *Waseda Univ., 3Osaka Univ.
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RFFERBRMBTERRIERTFEDORSR
(13) MTEREEH &K UREFEREER

Development of Numerical Simulation Method for Relocation Behavior of
Molten Materials in Nuclear Reactors
(13) The behavior of liquid film and the velocity of surface wave

*AJE ORRRR L, 305 AL REE S & BEY-L IUE WA HM 2
VHUROREE, 2 AR e R A

VETT VT v NEOEGMRIICET A Z LA B E LTURENE
Rl REAT 2B % A ST 2 72 D O LA FIE A BRFE L TV 5 A
T MET — 2 2B/ 5 2 L 2B E LT T2 T2 FEBRIZHOWTHIET 5,
FER T O T ER O — 5B 2 Adie U 7= 258 &2 BUE U NI 0 258 4 38
A KNG A G LT
F—D—F : BITEE, "THRIEEHE &RE
1. ®E8

370mm

+ | 200mm

fEsiA 30°

VET T T v NEORGEIZ B E LT, NIRRT
BAE & BT A SR ARNT 15 (JUPITER) ZBRE L TWA[11[2], K
WL T FIE ORI EO - b OREET — 2 BG4 B E LTI
o TS A A L 72 S8 & VR RSB & S L RO R R Omm
L DM, BR AT o7, B 1 FEsEE

2. X

ARFIECIE, HIEEORBSFENCEE L, fIEENAER LI T T2 85205, BEMESK L
AR ] D PR T O BRE S RRREAE . IR ) X v ¥ 2T UMb L CHEBREEZREL, 1L
WEITo 7=, £72. AIHRILER CHIBEMY 2 FA VD OIXNETH 5720, KREBR CTILHIEDOKZ /EBT
& L. PIV R LIF CHUS L7CER A LB T 25 2 & 1T Lo T <o Z i s B 2 51l L7,

3. BR

[ 2 ik e (BEfE A5 3mm) Oy, R v
JE & bR - Wi EH e, WrE g kv sk “
= FEROE T W P FOE O RRATIE AR, Bk “
W e T o S I 2.5mis FLPEECIE T Liao ., -

w
&
8

ZIMBIEREBZ RTEDNITINR L TR 5 Z
WD, Elo ERED D FHRICHT TE—
TE DI THE T T 5 2 & AERERICBIN 2 2ME
RHER T OBIANTARAT & B2 > T D, JERERTO
R E IR, RN TN OWBIBEIE & J51A
FROFEHIZEAR TR NS VENE BT,

FHRIGLIE [mm)

2 @
3 8

-
3

4 #®E : :
EBRE RS DA IHD B OBURHERIC BT SR “ B " kEme B 3

TIXERE DS EE N L, SR Tl —E O Z 7R

L7ce EBERMRRR L Ol Ly | HERET 2 TRIETSE

FRICHR DRERDE O Nz, T D SRiEp3

UNZRHETE TV Z & QIR mOFEBAFEHICHR SN TN ERE 26D, £, HmigL
PRIZ L0 R B 2 G U 72 /G SR R L0 O IRVMEDMG D ivTe, A 1RIE KV FER 2R W B
KEPHEE, JEZOFRZITV., 3IRTIR DA ERHRD TETH D,

BEXH

[1] Yamashita, S., et al., ICONE-22-30972, (2014).

[2] Yamashita, S., et al., ICONE-23-1581, (2015).

[3] ka7, fl, AARFF1%E 2016 FEHEDFES, 2019, (2016).

*Yutaro Hiharal, Hideaki Monji!, Yutaka Abe!, Akiko Kaneko!, Susumu Yamashita2, Hiroyuki YoshidaZ2
ITsukuba Univ., 2Japan Atomic Energy Agency.
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Sn-Bi ZtRD#RBRMICHBHSRIFTREEDORERMIRE
Experimental Investigation of Hydrodynamic Effect on Eutectic Melting of Sn-Bi Binary System
“REF AL, RRAIE B2, TR FERR S, [ FEE]!
'HROURZFERERE, 2 o) H A ERT, 3 BE BN S FERT

R R IEEMOFRZ 2T T, FlERENT 2 EOBLE» b EEEIIER SN TWD, AHFET
X AN OREN S SRR 5 A DB AR L TV D, AR TR B R e SR 2 3 1
D bR ORI OV THET D,

F—0—F AL, BB, SRR, TR

1. 8

WEEEH O AL D & SN TV D IREERNIT. EOEBEMEN LRCKZ FITHFIER T TE 2, it
SREFZECIE, AR 23 A < AF7E S R CE 228, AR O TR #0072 X s L iR mE R I 5 2 5
HEIITRE SN TI R ol, ARFETIE, BUKRN OB L ERIER 125 2 282 THET 5, AT
(X, WRENA AR 7 S I B 1T 2 AR O IR IZ S W TS T D,
2. REAE

Fig. 1 1ZBA%E L7 BREE oMK T 5, 5 o1FNE AR (Bi:Sn=43:57 [at%]) Tz L. iz A
AHFE & U7l R 2 i N IR AT 5, FEBR T, B mE 2 & BEIR D 2 X FE)S e g TR @i K - TRl
TV, TS T AXIE < F T L BIIOMOEEE T RIFIC L > THRFEET —% & LTHET 5,
FEBRPIAERORREEEEZ 525 2 & CRIBRNOTNZHIE L, 20 & & OVEFEREE % 76T 5,
BEIL 7 4 — Ry Z7HIBENC X > T170 °CREEEIC = > b —/L LTz,
3. EREER

Fig. 2 1%, FARREIC L 2 AXHEOEEZIEZ 7y L2 bDOTH 5, 150 rpm A O [AIEEEL ClE Rl
OIS B 7R VAR OZ(IT R S, REFFRICB T 2 KRR TIL ) 7+ — K U HRi
DRI »> 1TH Y ARIIENKE L 72D, TDTD, 2O FENOWMAIUCKERENH RN ST d B 25
N5, 150 rpm TIHMORER L0 & IABEE 23 L <HIMNL7Z, 150 rpm TIXRi < 1& 72 Y s8I 1R LR
220X LD D7D, BROBEE L T AMIR I ROEENEEZE IR bhz LB bND,

20

. I]Il}rpm i
Motor ] —_ e 12.5rpm
o s 200
o] fo!
o « 150rpmi2)
= J—
Tuning-fork Tuning-fork 2 10ll— i:g:szg:i:ﬁ
sensor Sn (solid) sensor “
)
2 5t
=
0 40 80 120 160 200 240 280 320
Furnace Time [s]
Fig. | FEHRIEE OHEREIX Fig.2 Labiamtic L 5 BAE EORHZ(b

SEXH
[1] MEHAZIED, BARR 155 2017 F£FKDO KRS, 3E14.

*Shota Ueda!, Kenta Inagaki?, Masahiro Kondo?, Koji Okamoto'
The University of Tokyo, 2Central Research Institute of Electric Power Industry, *National Institute of Advanced Industrial Science

and Technology.
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[1H13-16] Droplet and Liquid Film
Chair:Hide Okada(lAE)
Wed. Sep 5, 2018 3:50 PM - 4:55 PM Room H (B32 -B Building)

[1H13] Countercurrent Flow Limitation in a Pressurizer Surge Line
*Michio Murase’, Koji Nishida', Takayoshi Kusunoki', Raito Goda®, Akio Tomiyama2 1.
Institute of Nuclear Safety System, Inc., 2. Kobe University)
3:50PM - 4:05PM

[1H14] Droplet-Entrainment Behavior at the Interface of High-Speed Gas Jet
into a Liquid Pool
*Taro Sugimoto', Shimpei Saito’, Akiko Kaneko', Yutaka Abe’, Akihiro Uchibori?, Takashi Takata
2, Hiroyuki Ohshima?® (1. Univ. of Tsukuba, 2. JAEA)
4:05PM - 4:20PM

[1H15] Study on secondary droplet during liquid jet collision onto solid surface
*Yi Zhan', Yusuke Kuwata', Kiyotaka Maruyama’, Koji Enoki®, Tomio Okawa', Mitsuhiro Aoyagi2
, Takashi Takata? (1. The University of Electro-Communications, 2. Japan Atomic Energy
Agency)
4:20PM - 4:35 PM

[1H16] Ultrasound measurement of liquid film on pipe inner surface
*Yuki Wada', Jun Sagawa?, Akira Satou’, Yasuteru Sibamoto’, Taisuke Yonomoto' (1. JAEA, 2.
MES)
4:35 PM - 4:50 PM

©Atomic Energy Society of Japan
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IESHFY— OB TO KB [ H R
Countercurrent Flow Limitation in a Pressurizer Surge Line
AP OEME', VAE W, MR BEEE, AW EAC Bl BE2
VR A ey AT MFZERT, A K

ENEE B & INER Y — VB TORIRRMTEHEIFE (CCFL) 1Zxtd 2RO EMAEEZ D THONr L, X%
— X AT D EHBERORHENINRKREL 250, BREFAOMHBERXA~OREIT/ NS W 2R LT,

F—I— R MESY— VR, SEE L, SR iR

1. #E E& oI ESY— VB ORI AT HIR (CCFL) I3$hEE DY ¥y —7 = v ¥ R TA L
%2 & &R L BhIERE BT O CCFL-U MBI A HY L N4 ¥ — P8 Off/NE 7 /LT D CCFL X CCFL-U
& H72 579D CCFL-SL MBI A L7z, £72, CCFL-UIZB L TP RT —4# & Wallis #f7 —# &
DOFHEZ MR T 572 DIZEAE D = 20 mm TOWEZBM L72[2], FELRERFTITHOILZ AP1000 DN
R —UEOMNET IV (D =90 mm) TOREMPEITARX72[3,4], &I TAHTIL, CCFL-SL ®
B 247720, CCFL-U & OBERIC W THRFET L7z,

15 - + 0.1 MPa, A-W [2]
2. FliDAEEFER TEHRMIEEDOFEL LT, D=20mm L K 08Mpa o)
DENEE D 35T CCFL-U # Kutateladze /37 A — % K* T ‘ P visgsl
— 4.1 MP
%éﬁ L/T 1 GC/TTO %é‘f\ * 7k;?\‘ (A-W [2]) /ij: D > 30 mm - _D_ 'CCFL—fJ[[51]]
! CCFL-SL [1]

£ 0 Wallis BUARBIAD EEL Cx 23/ NSV, 7KK+ KR[5] Tl
MBI DI EER Ck P RELS LD, ThHDORT—ZIT
B (Ck=1.4%0.2,m=0.90[1]) OARFED S OFPHANIZ H
%o Yu b (FEZ2A5@K5) 12K D AP1000 O NIEZE— V%
OfE/hET IV (D=90mm) TOHZER « KT —H[3]& KK -
KT —=Z[A%X 2 1R, EEZ 7 KA hy %2 0.9 m £ T , o
ZEELTEY, hy NEVIE LN m ARE < 2D H 0 05 e ! 15
%o 2 S ORIENE % 5 Te Wallis BARBIAUL Ck = 1.24+0.18, | BNERE Lo COFL-U
m=0.821272 0 | £ RHEAH DM (Ck=1.24+0.1,m=0.94

[1]) £V mP/hEL Ck ODRHENIBREL IoTz,

*1/2
KG

05 |

O APEX [6]

O Kobe U.

+  Yu, et al. [3]
X Yu, et al. [4]

3. B IEZY— I TO CCFL 2B\ T, ZLASHK - == GCFL-U [1]
ECOF s BT A 0D S EREFAD Wallis WIMK - COFL-SL New
F A m BN E L EE Ck DN S HRELS R0 T, o

SEHE [1]Y. Yamamoto, et al., Nucl. Eng. Des. 326, 175-182 (2018). io L

(2] BATRSEED, RIRG Y AP D L 2018 (2018). [3] 0. Yu, etal, (5 | \*":\\ﬁ

Nucl. Technol. 196, 614-640 (2016). [4] J. Yu, et al., Exp. Thermal Fluid I \x‘\‘

Sci. 96, 180-191 (2018). [5] Yu. N. Tlyukhin, et al., Teplofiz Vys. Temp. : 2::01'?22431_20.138

26(5), 923-931 (1988). [6] K. Takeuchi, et al., Nucl. Eng. Des. 192, 45-58 0 L

(1999). 0 0.5 o 1 15
* Michio Murase', Koji Nishida', Takayoshi Kusunoki', Raito GodaZ, 2 hINESRH— % o CCFL-SL

Akio Tomiyama®?  !Institute of Nuclear Safety System, Inc., 2Kobe University
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BRENERRAERARECETIRET Y LA A MEE
Droplet-Entrainment Behavior at the Interface of High-Speed Gas Jet into a Liquid Pool
A KRR, FEREE ESE, e BEF, BRSO NIE OWREC, & FE KRR B2
VHLRRTE, 2 RORIE T ORISR B S B A
Na HIEEIF ORI EPREE IR IER: Na- /K ROSBZITKT T D BB = — R O 2 MR

Y 5 FRT — F TGO T, KFITEHE TR A S B TR ORI E D & R~ L i
Wry bLA A FENLHEFZAHIEL, TOEBMTON TR,

F—T— F: Na A, AXOEASG, NaKRISHE, iHT FLA A2 b, ik

1. S

Na % H i HE O 78558 4 2 R VS il R Rr
(ZKFRR NS Na i~ S 2B, Mo
KRS > DVETRN R~ SR A = b LA >
AL hEN, BEGEEICB O COREfET n
—Va UNRATHAREENRSH D, BARFE T
HIFZE B S A CRA R S 7=k ot Na-/K s B
ST 2 — RI2iE, W= bL A A
NG T DT ET VN E T HI,
ARFFE T, AKPIZZER A i T S
DIFFT LA Ay NEEZTH EL, fiE
Wre 7 /v D2 B EFIIC & 3 25 R T — % Bfs Nozzle

ZEBETD. i / outlet

2. RERAE Bottom of

RS 600 mm, & 300 mm, AT X108 3 mm test vessel

DO FERKAE I O 72 7KIE 30 mm DK HIZZER K 1 BERNEICT S b LA A R &R DN
% jo=300 m/s CHEHY S, 1343 mm OFEFMH
OE 2B 2R m OWREZ @l E v 4
HATTHRE L. M 1 ICRE SN-Eg 2R
T RENER L THEN, EiEPIZiEEN T
VR A A NEINDEETEER L. T
LI OBENE & T ICET DR G, i

&0

40

Horizontal velocity v, [m/s]

WE AR L. 28
3
3. EBRRER o Jo = .300 [m.,-s]
212, J A)IVHLLIND OALE X [mm)ZF T 36 13 -0 b5 0.0 a3 10 s Y
D& O AYTT AR vy [m/s] 27”3, X [mm] & Position relative to the nozzle center x [mm]

Vx [M/s]IERB L ERGZITRD T L, =

BUA AL b SRR KA DT T 2 /R B DL S RO A I

LS AR TES. M 3L, s AL F Y He i

LS DR X [mm)iCi U B OMES = e B

R vy [m/s) 9. BRI 5 A3 vy [m/s]iE = - . =
JRVRRACES EERE < B BER AR B et o &

TEH ER, K2 LR 3EWET DL, wims] F | T g 0 TG o
ITHART vy [mis]D K & AR/ 2 & = “I's 7R e T
5, WlOBRERHEF AP LRI THS  F Bk FEa

- SN 7] g ']

- k 7 ﬁ%wu < % é ' 4 ?zo =L.5 =10 <£.5 00 05 1.0 13 2.0

Position relative to the nozzle center x [mm]

BEXH 5 . N s ) N ;
L HAL 67 H
[1] A. Uchibori and H. Ohshima, Proc. of NTHAS-9, 3/ AL B ORLTE & W OSIEL ) [ H L

N9P0050, 2014.

*Taro Sugimoto', Shimpei Saito!, Akiko Kaneko!, Yutaka Abe!, Akihiro Uchibori?, Takashi Takata?, Hiroyuki Ohshima?
'Univ. of Tsukuba, 2JAEA
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BEROEFEEREICE TS5 -REBICET HSHR
Splashing droplets during liquid jet collision onto solid surface
“Zhan Yit, ST L SLIITES L EAGE Y, RIS, FO0LH 2 mH%E?
VEEAUBR(E R, 2 H AR e SE A

TR U U A(Na)m AR 231 D Na I 2R OBRBERAT FiA O M ARSI, SR T~ H S 72

PRREEAS KPR ~E 229 D BR D, IR EIC SOV TRES L7z,

F—0—F : RAER, TR E, R
1. #E

Na % EIE G IE O HIE Na 25 20 < JRBET 2355 08
BAARTREAT 2 5 L9~ 5 B TIE, TMA W Na 23 s~
2L, W & 72 CIRBT D BICRIT D REUR &, Rk
FHEROEIENEE L0 5.

Z DT, $RIE T 7 ITHE & 7 IR AR I 0D [ A o 7 5
DEIR A BT 2 KA IE A i L T 5[1,2]. AR# T,
ZRIETER ORI E AT o T O THET 5.

2. RERAEK

ARIBRTIE, CHR[L,2] & ARk R R AT 5. ¥ 1ITRT &
HNZ, TRETE OO [E AR B 2SR 38 T D R % i A
T XORETDH. AT OfFGEE 30pum/pixel. B M EAHD
D70, HRE A ORICHIKIKEZE L CHDH. T LT,
Bl & WG90 2 & T, ORI AT 5.

3. R -EE

TIRIRIRS A OWERBEE M A K 2 1R T, EBREAFE,
J ZVEE do=2mm, & Q=1600ml/min, %2 & L=500 mm
Thod. 7V—Kvr=4A4Ta=ADFEALIV A NTT
LDOE gD T, [/ USRMFORESMITK 3 I1TRT. K
T, AEAERBE, U AR, o~ BEEEHwTT
AT 47 Uiz, SHECERBIE R LT, &b
Rtz 4 w74 o7 &mR LI
4. ¥ER
HRMETE O [E IR R 2212 K D R R O 53 A A 4B 5 7o
W, EIRES AT OMAR A BRI 5 2 LT IR
SA AR LT, ZORERICESE, SEERBEEHWT
EFREREBIFIC T 4T 4 7 TCEDLEERLT.

SEER [1]Y. Zhan, et al., Exp. Therm. Fluid Sci. 98, 86-94 (2018).

[21Y. Zhan, etal., H A /)54 2017 4RFk DK<, 2E13 (2017).

75 |

IR ¥ -m

X1 Rk ORI T ik

— Log—normal distribution
0.08F — Gaussian distribution
i — Gamma distribution

X 2 RS ORI P A3 AT

1r- SS) D

CDF

r — Log—normal distribution -
0.5f Standard deviation26.95% -
— Gaussian distribution B
Standard deviation30.12% -
— Gamma distribution ]
Standard deviation28.06% |

0 0.5 1
dy [mm]

X 3 IR O R RS AR

*Yi Zhan?, Yusuke Kuwata !, Kiyotaka Maruyama!, Koji Enoki', Tomio Okawa!, Mitsuhiro Aoyagi?, Takashi Takata?

The University of Electro-Communications, 2Japan Atomic Energy Agency
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ENEICHE SN S RIEDES AT
Ultrasound Measurement of Liquid Film on Pipe Inner Surface
RNE e, FE)I 9, MR R, SRR R BEEAR RA?
VAR ATSEBR SRR, KPP ET Y Y a2 —3 g VRSt

AT TIE, HEATREIRIEIE X 2 L 0 /NS < 35 72 DI IR E 2 15MHz OEESR 1 & B o BREh[a]
Ze RN T BRI S I 2 2 B U7, RIS 4 K-225R (T T 2 EE N 5 BRI (2 356
LR, BERZEREZBE T SRRSO THER U7 S Iz i i s 7 o 72,
X—0—F: BEE,

1. #E : e A2 AV IREFHINC BT 0.1 mm LT ORI Z @R E CHIET 5720121k, 550
SEHERD BRIV, FHENERE, mEE, & SN o MEREE R SV AORANERIND, MR
TTIE., ZNHDEFHE L HEEROARHENSIZOVTOERN AR EFIC, O THEWVIKIFEE S
DEBMEEZHLETVDHDONELL H D, KT, @E R E IV A4 M A B CAER - FIH T
HZEICED, 0.1 mm EL T OEVVRIFEE X & @RS TR 2 Hl BRI 2t TV 5,

2. BIRAER  REN I 1S MHz OJEEHEF (FE VA X :5mmx5mm) ZESK6mm o7 7 ) LiE
EOMANCRERT T, BN & AL 2 BRI IR E 2 I E L 72

(1 550). | 2
3. R X 2 [CHEEMEN LR ERIREOWNIEE X ORIE
& OFHImAE R 2 R T, ATl TR, PR PNEE T o Hl
DA ERLE I 2L — a0 nbRD (B . =
NaER—2 L LTHIREES § ZRE L7 A R ST
PEDOEEL =2 A LIRIENSER N S EE L
TEAEL GRE). FERNE (Ff) ISR EZ > b S —
BHZETIERDD, WS TR, Fv U 7ESEH K1 HEAER
IR L F SO 2 BT B B B 0 | i T (w: ERRF. u: BH. u: &R)

T BTN S B30 AR & WEIREE D /L R PRI L 2l I R e
T D, B2 b, AFHITHEERD TEOAREDBE . “eiems
B ABEOR, SUTEGIEL OREENTH
V. MEOBRBEREHVDSZ L TEBR L, ZhiZk _i NP e~
. SESHEEEEE LSRRI ERE R & BAFIC 2.
—H L7, Z0LEORBEIESIL50 um TH D, 0.4
4, FEER - AWFZE TR, NESRSENE S 4 C & 7o B E I R -0.6

EIEE LD HEWIERRE 156 MHz O EEBHZEF L ME 08 09 1 11 12 13
DEBHIEIE & AV C A I TIEE & IRE LT A R, AT fumels) <1

. e » X2 &ERERDZEER
PRI AN TREREEAF O, TIUSER L TR o _ '
- . e (F6: BEE., feLHe  BRRERITE
fEHEMED T, WRE SRIENET Sz,

DAEBIZEICYIaL—Yay)

“Yuki Wada?, Jun Sagawa?, Akira Satou?, Yasuteru Sibamoto! and Taisuke Yonomoto®

LJapan Atomic Energy Agency, 2Mito Electronic Solution
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Energy Storage

[1101-07] Thermal-Hydraulic Numerical Simulation
Chair:Masaaki Tanaka(JAEA)
Wed. Sep 5, 2018 10:00 AM - 11:55 AM Room | (B33 -B Building)

[1101] Numerical simulation of two-phase flow in 4x4 simulated fuel bundle
using TPFIT
*Ayako Ono', Taku Nagatake', Takayuki Suzuki', Hiroyuki Yoshida' (1. Japan Atomic Energy
Agency)
10:00 AM - 10:15 AM

[1102] Numerical simulation of reverse flow to the branch line of a mixing tee
pipe
*Yoichi Utanohara’, Koji Miyoshi', Masayuki Kamaya' (1. INSS)
10:15 AM - 10:30 AM

[1103] Modeling of Bathtub Vortex
*Kei Ito', Daisuke Ito', Yasushi Saito', Toshiki Ezure?, Masaaki Tanaka® (1. Kyoto University, 2.
Japan Atomic Energy Agency)
10:30 AM - 10:45 AM

[1104] Numerical simulations of phase-change heat transfer by lattice
Boltzmann method
*Shimpei Saito', Kota Kawasaki', Ken-ichi Ebihara?, Akiko Kaneko', Yutaka Abe’, Kazuya Koyama®

(1. Univ. Tsukuba, 2. JAEA, 3. MFBR)

10:45 AM - 11:00 AM

[1105] Preliminary CFD simulation of critical heat flux for subcooled water flow
boiling in vertical heated tubes
*KAl WANG', Nejdet Erkan’, Koji Okamoto? (1. Department of Nuclear Engineering and
Management, School of Engineering, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo
113-8654, Japan, 2. Nuclear Professional School, School of Engineering, The University of
Tokyo, 2-22 Shirakata, Tokai-mura, Ibaraki, 319-1188, Japan)
11:00 AM - 11:15 AM

[1106] Heat Transfer Coefficient of Liquid Metal under Low Peclet Number
Conditions
*Hiroyasu MOCHIZUKI" (1. Tokyo Institute of Technology, Institute of Innovative Research,
LANE)
11:15 AM - 11:30 AM

[1107] Investigation of the Fluctuating Force Characteristics due to Internal
Two-phase Flow
*Shuichiro Miwa', Takashi HIBIKI? (1. Hokkaido University, 2. Purdue University)
11:30 AM - 11:45 AM

©Atomic Energy Society of Japan
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TPFIT [2& % 4 x 4 iZEBRAHES AN R EN

Numerical simulation of two-phase flow in 4 X4 simulated fuel bundle using TPFIT
N OfEF kU R SR BT Hm EFe!
" A AR AT FE B FEREA

B IFREHE A IR IZ 35 1T 2 B AR GR 110 BR S B o) IR AT T 1~ O 36 AR BT = — I TPFIT O %
HAEOEL, 51 B CEREML CUA4 X AREHREHE A IR MR R e LTS 2L — a2 R E LT,

Air outle/tjl\ | 56

E—D— K REEPNE. SRR BAR . R AR : o

© X
SOOS

1 #E BN ORER G K OV R T, B AR O IR AR A Brbigheioy

I (Critical Heat Flux: CHF) THIFEAN FiEOMENLA L END, R ST

I3, HEERRA CHF TlIC 4 BEL A HIREHE A RN O U K T i B 26 04 T

VEIJa“éf:&b0)3#5}:*91;%%&%&@%%%E?E.Lﬂ\éo AWFFETIL, S o

BRI £ B RERARAT S — X TPRIT 200V e S AP R B (32 i leevaion) £ £

B AT FALA AT B0, ST S TRIEL TV % 4 x4 /S L it {%vvgnﬁm)ﬁ g

BRI (LU R T3BRIK) &) WK T A G b L= it & £ L 7=, spacer | Ll r\cOn;zmm

2 RATEREE 1S, RIRIRE AT 2 A B A AR AR TR, arics e

56mm X 56mm DO FRENIC, B 10mm OBy REEA 13mm v w; L]

YFT4X4] :Eﬁﬁﬂﬂéhfb\éo By RIIERBATHY, WIBASIETHR A

BRNVEfESLZ, AO25 1500mm, 2000mm DAL EIZT A ¥ Ay ot ﬁ

(WMS) DELE S TIY, 7 F o TN ZE PR AR R 2GR, We,

AAMH1IEEHO WMS £TORD 3 HTICAS—H 7 Uy RRGRES AT s

B BBTHL, FE) L IR S L OGRS, K e L ﬂmﬁ‘ﬁf%ﬁﬁ:@ ‘
FRFEClE, A —HF 7y R0 1B H O WMS £TO 345mm 25 [ Woat i
TemsJin 400mm ZfRHTRIGET D, Ay 2l@iE 0.5mm,
FHATH 1200 1 THD, K213 TIDNCARIZB N Ty 7 7%
ARIEL . BED ) AN DNDEREEANT DI LTI ER G2
BELI,

3. fETHER 31T RRUE T, Z&5it# 10L/min 3 X ONEHH
i 186L/min (\Z33F D FATRE A2 /R T, /v RAEEO AT IZ
BWTEHEIEE DKo, 7 Aok, 8% ) ALV TOR
R TRIE Lo, 57 F ¢ o R AN E R 5 R 3 A A
Al—LaVSRNTWAD L ARERTE 5, UL
4. $EE  4X4 RNURLVHOKIATREENC SV T TPFIT ICXViE i
A ARG ENARAT 2 TR L T2, A 1R MRATRE R A RS 0
EEBIT, XU RAVNDORA RESA IR EIZHOWTERT —4
&g U et 2 e %,

*Ayako Ono!, Taku Nagatake', Takayuki Suzuki' and Hiroyuki Yoshida'

2 kR 3 ST G

1Japan Atomic Energy Agency
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TFRESRBEELRADERAROBES S 2L—Ya Y
Numerical simulation of reverse flow to the branch line of a mixing tee pipe
THEPIR Bt =4F 5L, S Begt
L(BR) TR AT AT

T FATEE P COBE T HRIT LS MON TSR, IHE, AR, A Bt~ - 7= #i s T o2
WHRMERGEHNRE SN TND, Flo. T FARMAE BT 2RNG O IHIEERTIZ, £5 - 5F
DU 2 TET D LB ~ ORISR PBIEE Sulz, AR T bR S RICHE Y < = b
—varEERL, URHROFREZRRT,

F—0—F: Bygyy, TFRE, BELH), Ky Ialr—vav

1. ¥E

EARIRIEANRES T2 T FRE CIRREZBNER T 2R EBIE T NHETH 25, BEA T Tk To
BUEIIT R < mOnTWD A, ITAKEOFREEFT CEAE LI~ 7o HiS T OB 57 F5) 03 @S ST
Do Ko T, EFZOITHULERT T FEMEE OWMIGEHR L, F5 - fEOEBRELIC K > TTE
B OWNPIE EA~HERNHERT 2 2 & 2B 5202 L[1], K*ﬁf“li\ AR SR 2 X G BB T
alb—varEEmL, WRBROHFHEZ RS,

2. REBJUHEHR

JE 1224y AT BRFEFTO T-Cubic FEBRIEE IS, BT 7 U LVaRBRIR (5% N% Dy = 150mm, A%
WP Dy =50 mm) ZEXE L, SEOKITKIEE 30 um OF A v U hi -2 RE KL, ¥— MRoL—%—
A L GG Z Tt L, EEWHE Un = 3.1 mfs, FE T Up=09m/s & L72BS, K 1ITRT L9

B 2000 5 K O iR i Elag S vz [1].

BAEFHRE 21X FLUENT17.2 2\, LES Dynamic CrIHEA21T-7-, 8. BEOWMKEZXBI L, EER
ROEEGRERET 5 &, EEMBOKERA~OE VAL - WRNBAL Tz, WL A AL FE8R & Rk,
FRBNCEBLN T, ZOBGIX, HEOERN FERNLE GIRT DBRICEE L, BN CTREE 2 &1L < BT
HLHAITT, FEOWRNUPBVIADZLETELDZ D EEZBND,

Mass fraction of main flow [-]
2.0E-004 6.0E-004 1.0E-003

L

max,2

Time = 2.51 sec 0.0E+000 4.0E-004 8.0E-004
- _—
_— \\__.
—_—
—_— ——\\. —_—
——

JR— —

—_—

4 1 B & 7= iR oA [1] 2 BEWEOEES R (0.1% ETHRE)

SE X
[ =4fF, &5, 77> FMEEOBIET VLM T2 RE B ORE, A AR 2F R KRS, 10310201, 2017

“Yoichi Utanoharat, Koji Miyoshi® and Masayuki Kamaya!

Unstitute of Nuclear Safety System, Inc.
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NAZTRDETIAEIZET S8R
Modeling of Bathtub Vortex
O R, P ORI, B AR, JLdE fRM 2, H IEBE?
PRUHR A, 2R R

EEIE ORI NT, BRRAEIZHIT 2 IERM (RNRAZ 7)) Lo TEI&ER I S AEA
DI GEOFMAIEFICEHETH A, AR TIL, NAZ WL A H AEALBISICET AR A1ED 5
728, TR &2 B LT T T OWT, IKE TG OIS B OWMEE 41T 5 .
FX—D— K HRBAR, NAE T, mE

1. #E

F MU AAHEERE OREMEFTRO—BE LT, NAX T L2 H ABARBI S5 FMT 5 FED
el 2D TV DU Rl TFIETIE, —H722 TR A OIEIZFES < Burgers i€ 7 /L% H W Tl
MADFHHRAZIT>TEY, %%@Eﬁ%ﬁﬁﬂﬁ?é%ﬂz?(ﬂ¢u BT LK) 7o EDREN
ZREINTORY. RIFFETIE, KV ERERFEFEORG & LT, TRIRESMEEELZRET L
R DNAZ T IMOFAEE IR 2 E 21T 5.
2. RRATROETIE

2-1. TRMENMEZR LI-mET NV

TREIRES AT 2 B BT BT, EH 5, Bohling DiET NVAZ —BAL L7=ETF L ZHEE L TV 5B,
n Pl

UZ(I’,Z)zzyk(Ll)rz(Z—h ) (1)

k:l(rpk+l ﬂpk+l)

72720, Bo o PIE FEMEDMEZRET DO D/NT A =2 —=ThH Y, T8V T FRERI®EN 0 &7
L2EMMBP>1THD.

2-2. NRZ T R/OTALREE
RET DIWMET ML D3R F TOFHIRE ST T 0
572, fo m PUCBI L THEA RIEARE L CRIFEZATY, EBR
FERUORHZIROFEMELZFAE L. K112, TR MmO —

1.00

0.60 |-

Error in GC length

0.40 o
BE (ERERLERQOO—FE) (T2 2a7ES (RmiE .
HES) OFHiEEZ T 1y b LEfREZTT. WHa, —& T i
EOER L EHITEENBD LTEY, TR %2 BRI oo L 9.197- e
BETo 2 ity ’ WK Z L TE 5 2 Loz, ‘ Degree OfCOIncuience )
3. #achl M1 Hx =TS Ol

FREFOE AR 2 R L 72 7 v 2 TR A 2 T ORHi 21Ty, PRSI OFgRIER & &b
(TR OFHIRAZE N B 975 & & 2R L7z,
e PE
[1] KEfth, BAFA5SF 3 SCES, Vol. 11, No. 4, pp. 329-339, 2012.
[2] L. Bohling et al, Journal of Fluid Mechanics, Vol. 656, 2010,
[3] OFkfl, FAHEAR 23R 3CEE, Vol. 80, No. 818, 2014.
[4] S. Moriya, Technical Reports of Central Research Institute of Electric Power Industry, U97072, 1998.

*Kei Ito?, Daisuke Ito?, Yasushi Saito?, Toshiki Ezure? and Masaaki Tanaka?

IKyoto Univ., 2JAEA
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Numerical simulations of phase-change heat transfer by a lattice Boltzmann method
ERE SR, IR BER Y, MEEIR 2, & BE, PR S LD o’
VBRSSPI RERE, P =2 FBR VAT LXK

ISR O IR AR RIR 1T, TR O M AM ~DREEOEENEE TH H. AR TIX, MR
TR = AEIZ RS MBI FIE A AEEE L, REH R ebigc KX 2 M (ks BFE @A Lz,
F—T—F : NamEIEHEE, JFOEEEsS, KRy~ E, BEEE, sl

1. #E8 Na GHEIEEFICB W TR LA E S RE Lo a, FOREMWIEY = v MRICGEM T 25T
THLZENBESND. BT = > MR L UAR U72RL - 03 G EkF &2 PR3 2 Ml O EVE 2 4082 9
D28, BERMGBHMEOB RN OB CTEETH D, AL TIE, FMEMITIC X D BEHM T 2T 55
R 2 L, £ DOBROMZ MR 2 ~5 2 L2 i e L.

2. MIREERTE Wy =y MOk b LA Lo i — O @b 7285 L7 UL T O X 9 RIEREAsRE LT
RRIFZ2WocE L, —#EiEE2 52 SN-BMETICBIT 5, &SRO IEMEE DY oMbl EE % 2
7= (Fig.1).

3. BTFiE AFIRICKIT 2 EFREAL, BE, EERES IO
TN F—DRGFNTH 5. BB L OHEHEORTFE R
ALY < (LBM) NTHREE, =3 —RA=R%2 AR
ZIETIRWEBL RFEORE OO E DIE, FIHIZKIEESA
)72 FEEAL DN A E R R TH D, mihi O m 28 L7zH :
e (BUF, Riv-& &5) £, Interpolated Bounce-Back A % — '
L2 T 2 IRIGE CRBLLTZ.
4. $ER  Fig 2 [CEHERS RO % 7T, FHTIRSR % 300 (x)x800 ;f . ?ﬂf‘”j‘fﬂﬁ “03 .,
& L, RLFOELRIT 20 #1452 ki Reynolds #0/% 10 & L

72. Fig.2 )&V, RO EIICRSAENTA L, PRI
Wi L7 RGN ER LR s EF L TWA. Fig2((b)kv, K
WNEITIRICH AR TEIRTH D ZENATEND. FHHEBRER,
BRI X DRI IIARKIRICE DI -, D%, ikt
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Fig. 1 Computational setup
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[1] D. Lycett-Brown and K. H. Luo, Phys. Rev. E 94, 053313 (2016); [2] W. Gong et al., Int. Heat Mass Transfer 125, 323 (2018);
[3] S. Saito et al., Proc. Int. Heat Transfer Conf., IHTC16-22464 (2018); [4] M. Bouzidi et al., Phys. Fluids 13, 3452 (2001).
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Preliminary CFD simulation of critical heat flux for subcooled water
flow boiling in vertical heated tubes

*Kai Wang?!, Nejdet Erkan?, and Koji Okamoto!

The University of Tokyo.
Eulerian two-fluid model coupled with an extended RPI wall boiling model was applied to simulate the departure
from nucleate boiling (DNB) under ultra-high critical Heat Flux (CHF) in vertical heated tubes by using CFD.
Keywords: Subcooled boiling; Ultra-high critical heat flux; DNB; Critical heat flux model
1. Introduction
One of the most important issues in the nuclear filed is the two-phase flow phenomena with boiling, and subcooled
boiling has drawn much attention due to its high heat transfer coefficient. Li et al. [1] used Eulerian Two-fluid model
coupled with extended wall boiling model was used to simulate the CHF in both uniform and non-uniform vertical
heated tubes under high pressures by using STAR-CCM+.
2. Results
Eulerian multiphase model as well as interphase mass, momentum and energy transfer models is applied to
consider the none-equilibrium between two phases. These models are calculated based on the interfacial area
density model. Subcooled boiling at wall is modelled by the RPI wall boiling model proposed by Kurul and
Podowski [2].

& 2007 -
« data point
1751

150 +d0-errort g

1251 -

1001 - 40.erTor%)
75
50
251

1
Caculated CHF heat flux (MW/m?)

0 25 50 75 100 125 150 175 200
Experimenatl CHF heat flux (MW/m?)

(a) Model (b) Maximum wall temperature change (¢c) Comparison of calculated CHF with experiment
Fig.1 Simulation results

The schematic image of the tube was shown in fig.1.(a), In the CFD simulation, the inlet subcooling and other

boundary conditions are maintained throughout the simulation, only the wall heat flux is increased step by step,

usually 2000 kw/m? at the beginning small heat flux, 1000 kW/m? when the heat flux comes to about 80% of the

CHF. At each value of heat flux, the maximum wall temperature is monitored and the maximum wall temperature

varying with integration shown in fig.1.(b). Fig. 1.(c) shows the comparison of all the predicted CHF with the

experimental data. The prediction meets well with the experimental data. Most of the prediction errors are within

40%. It can be concluded that the boiling curves based on CFD approach can give a good prediction for CHF in a

wide range of conditions. But further work can be done to improve the prediction accuracy.

3. Conclusion

Eulerian two-fluid model coupled with extended RPI wall boiling model can be used in the simulation of ultra-high

CHF phenomena.

References

[1] Li Q, Avramova M, Jiao Y, et al. CFD prediction of critical heat flux in vertical heated tubes with uniform and non-uniform

heat flux[J]. Nuclear Engineering and Design, 2018, 326: 403-412.

[2] Kurul N, Podowski M Z. Multidimensional effects in forced convection subcooled boiling[C]//Proceedings of the Ninth

International Heat Transfer Conference. Hemisphere Publishing New York, 1990, 2: 19-24.
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Heat Transfer Coefficient of Liquid Metal under Low Peclet Number Conditions
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SEX#E - [1] Johnson, H.A., et al., Heat transfer to mercury in turbulent pipe flow, AECU-2627, (1953). [2] Johnson, H.A., et
al., Heat transfer to lead-bismuth and mercury in laminar and transitor pipe flow, AECU-2637, (1953). [3] Skupinski et al.,
Determination des coefficients de convection d’un alliage sodium-potassium dans un tube circulaire, Int. J. Heat Mass Transfer, 8,

(1965), 937-951.

*Hiroyasu Mochizukit

! Laboratory for Advanced Nuclear Energy, Institute of Innovative Research, Tokyo Institute of Technology

2018%F AARRFH%¥S - 1106 -



1107

2018FEMDAR

ERRB-MHRICEDBENFRFEDOEELIZET SR

Investigation of the Fluctuating Force Characteristics due to Internal Two-phase Flow

*=Em BB, BE| 22
YikHgiE K22, 2Purdue K27

ik AR TIIER —KRICEBT D 1 A o FRENKIKE _MRETEEZEN L. 27 L ARAE 2
DI TAET DM & . AR T A —Z ORIGHI 2 FE i L7z, o7 —F~N—2Lb, =
MRET VL FUERRE 2 5L & U CEE SRR FIE T L & O RREZ1T > 72,

F—0—F : KUHE ARG, BAE), FIV, B E R R

1. #E
SR AR EY) & T D BRICA U A KR iR #£E) (Two-phase FIV) 1, R+ 7 7 b

LB R CHBICAE C D EBEBE O —>Th 5, FIV ITRLEROLZEMEITEEEL b
LT ZE&THMOLNTERY ., WMEWBETFES, EMELROMEFFANNETHEZIRESN TS, &
FoIE, BRNKHE HREICTAELD FIVEES LTEEMAVEIZER L, ZhETIZ 24 FRL—-T
2B 5 FIV R, R IFHIE 7 MRS AT > TE W, AFRICK VT, B8R - AKRICEITS 1
A FEREWRIR AR FZBREEE 2 L 7o R A Fe i L, iR TRl oM 217 - 72

2. FIV RE e
2-1. RBEEHE o
JEHRHE R TRE SN2 EHFE - KR FIVAL— 7 EHZE 118
o AT UV AREE IS VNS, x, y, 2 TR OARENE T OFHA
ZAREL T H MR Y ARE LT, WAL AICIZRATE ) &
FHAIT 272D DE 2 Y ZAR—EALD « HOIZRW CiHim
PHJRA FREBLUREAEC L BT 572001 v E—H
AP BRERS LTS,
2-2. EBR

1A FREE TORIMK M X 5 Two-phase FIV #itt: & EE+ 5
728 K Ha A b BT £ T OB Z MR 2 s UBREIH ICR VW T
T IR AR AT oTe, TARRIC K DR IRENS, IRAEEEE) & BB A KRR R
D LWEARAUC I W TR A 7 ZIC K W B NI L DR ENRELS 2D T LR EnT,
3. &R

AFEFNZ B TIL, Two-phase FIV EBRIZ L 2 K iishEk Uz 3617 2 EERFE R 72 & NS ZWifkE 7 v & Sl
FEIREEIH A2 - o GR T 7' e — FIC L 2B T UBEFIEIZ OV TR T 5,
SE X
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Development of multi-level, multi-scenario simulation systems for sodium cooled fast reactor
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(5) Development of basic module in multi-level simulation system
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Development of multi-level, multi-scenario simulation systems for sodium cooled fast reactor

(6) Development of basic module in multi-scenario simulation system
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(7) Experiments of combustion-generated aerosol mass transport using simulated particle
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Development of multi-level, multi-scenario simulation systems for sodium cooled fast reactor

(8) Particle size measurement of reaction product aerosol at reaction surface
O ORRRY, At &2 SR kAR mE FL ORE KR ?
VR IR, 2R R

F b U U ANa)BHEEF (SFR)YO L SFME T E L T~AFL~L e 0 F U AV I alb—va VUV AT
LADBFAZED TS, ARG TIIra— RO V&V ICET 572, Na—BESICTERT =7 o
VIVIZER L. KB o e =7 vy VRARICE T 2 3RS RIC W THET 5,

F—0—F: F FUDLAEAEERRF. FbUDLRE L—Y 5

1. ®E
F b U U AN)GBHEEF (SFR)O L ST E LT~ AFL~L e 0 F U AV I alb—va VAT
LD EZ#EDTND, 2OV Ialb—a Y AT LD V&V ZEUNIEhfi4 512, [FiEt 2 L7
A ASCT — X RXR—ADBENMER R T 5D, RfETlE, Na—BEMISICTAEKRT L =7 vy )L
WZHER L, BOSE O 5 BBt 7e LICE 95 2 L2 HINE LT, BOSHO ML L =7 v Ui
2B 2 FHElRE RO W TR T 5,
2. RERAE
—REFBUGIT I, %R Na B3 & IV 7210, AR C
R Na 7 — v RICEER A L, —UIEIC Na— BRI
JGE R CE S, B TIX, J£/) 0.05MPa, Na JEFE 820K, fi#
$%f2%&w4%(ﬂ/77ﬁx A OEMEE W, Kk
Lo RRIbIZIZ 532nm O L—F XA FW=, 2, =7 r YL
RIPEFHAICIL, WRORZR 585D L —H% (405nm, 450nm,
520nm. 532nm. 650nm. 650nm. 785nm) % 7= S —HELYE
& LI (Laser Induced Incandescence) % fuy, E72 2 2 FEMMD

(a) AIHRAERER

R a R, FHAE O 4 -7, Particle Diameter (um)
3. BWERUER 0 10
LITHRFRIESE 2%I281F 5 Na— BB x4 & LT i ||
BOAGERER S LI & ARl R A md, =7 e 20

& LTHE nm~ Tum ORBEAFISATERY S U v AaIL
WZIES<ITHEN, RN RKEL o TWB I N nD, I £ 10
WX, T U U AMTE T, ENEL Y, =7 oY LVORE. N

o g

%"\.&.-db Lie

v

EAR EOBEPHEICEND 2D ThH B, AREF SR 0 hjﬂmﬂmﬂmﬂ&_fm

RIS T —BELEEZ W E BDW—B A2 R4 2 3:75)5% 20 10 0 10 20

i,

4 5 F(mm)
—EERR E T 272 OB E LT, I— m) e X GT(N])

BELE LY LI 2 723 2 530 U725 2R, 208 nm~1pm 1 — RS 0D 3R BRI

DORIRERET DT a VR ERIND Z L 2B LTz, £
7o WEHARERIZR W —8&2 R T 2 L R S L7z,

RARRE T, =R X —RPREFHIRFHIE D S GBI E N D OZFEFHE L LT, R B2 320 L
ToERE 29 AR TEHOT MY U AMAIBEIFICBIT 2~ AT L e v LT U AT T by 2 b—
va VAT LA OWZERSE ] OREER T,

BE Xk

[1] Deguchi Y., Applied Thermal Engineering 114 (5) (2017) 1702-1706.
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Development of multi-level, multi-scenario simulation systems for sodium cooled fast reactor

(9) Fundamental experiment on sodium-concrete reaction
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Mechanism of Heat Transfer from Molten Fuel Pool to Structural Wall in EAGEL 1D1 Test
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[1] B &, REFSCRHSCEE, 12(1), pp. 50-66 (2013) [2] X. Liu et al., Comput. Phys. Commun., 230, pp. 59-69 (2018)
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PLANDTL-2 Experiment for Evaluation of Decay Heat Removal in Sodium-cooled Fast Reactors
-Multi Dimensional Cooling Behavior through Inter Wrapper Gap Region under Steady State Conditions -
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Development of Simulation code of Bubble and Dissolved Gas Behavior in Sodium-cooled Fast Reactor
Primary Coolant System
- (1)Study on Analytical Model for Tank Type Reactor -
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Study on coolant behavior in damaged core of sodium-cooled fast reactor
(4) Evaluation of pressure drop through simulated debris bed in consideration of porosity distribution
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Self-leveling Behavior of Mixed Solid Particles in Cylindrical Bed
Using Gas-injection Method
*Le Hoang Sang Phan', Phi Manh Ngo', Ryo Miura!, Yusuke Tasaki',
Tatsuya Matsumoto', Wei Liu' and Koji Morita'

'Kyushu Univ.

Abstract
In the present study, we performed self-leveling experiments in cylindrical bed using binary mixture of solid
particles with different properties. An empirical model was developed to predict variations of bed mound height during

the self-leveling process for various particles mixtures and gas injection velocities.
Keywords: sodium-cooled fast reactor, core disruptive accident, debris bed, self-leveling, mixed particles

1. Introduction

In sodium cooled fast reactors, during a core disruptive accident, molten core material may discharge into the
lower inlet plenum of the reactor vessel and form the debris beds over debris trays. However, coolant boiling that is caused
by decay heat in the fuel debris could lead to a leveling-off of the debris bed. This phenomenon, which is termed self-
leveling behavior, is of essential importance for the heat-removal capability from debris beds as well as the neutronic
characteristics because it depends on bed shape or bed height strongly.
2. Methodology

In this study, several experimental cases of binary-mixed particles, which include two different components of
particles (same-size different-density and same-density different-size), were performed. By using the dimensional-
analysis approach, an improved empirical model was formulated to predict the behavior of binary-mixed particle beds.
3. Results

Over the 62 cases with 774 experimental data points, the present empirical model can predict all data points of
the transient bed mound height H(f) within a deviation of +10.0% compared with the experimental results. Figure 1
shows the transient self-leveling behavior of mixtures of: (a) A,O3 and SS particles with the same diameter d, = 6.00 mm
and (b) SS particles with diameter d, = 2.00 mm and 4.00 mm predicted by our empirical model (lines) in comparison
with experimental data (points). The proposed empirical model can predict the experimental data reasonably well for a

wide range of experimental conditions.

0.60 0.60
O Exp.(1:3) Pred. (1:3) O Exp. (0:1) Pred. (0:1)
055 A Exp.(1:1) ===-=Pred. (1:1) 055 A Exp.(1:1) ==-=Pred (1:1)
0.50 O Exp.(3:1) =----- Pred. (3:1) 0.50 O Exp.(1:0) ----- Pred. (1:0)
i . i o Spherical SS particles, d, = 2.00 mm
Q 045 Spherical Al2O3 and SS particles 0.45
. Q 0. .
= , RS and 4.00 mm (Qg ~ 200 L/min)
T 0.40 (dp ~ 6 mm, Qg ~ 200 L/min) = 0.40
. : A—l-d-l-dl_&.l.-gl.___-
RO~ RXE—RO O-0 -5 -G -G - - i
0.35 -0.-.0...Q. ... 0.35
030 b S 0.30 b i
0 50 100 150 200 250 0 50 100 150 200 250
Time [s] Time [s]
Figure 1. Transient bed mound height by prediction (Pred.) and experiment (Exp.)
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Studies on Advanced Measurement and Control of Liquid Sodium Flow Field
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(1) BULRILVBSHERED, 5> OFRAEROEUR & RETERIE
Evaluation of Radiation Dose by Recycling of Pd and Zr Recovered from High-level Radioactive Waste
(1) Radiation Protection in the Recycling of Useful Elements Recovered
from High-level Radioactive Waste
“ERETORER Y, EiEaZ Y, WA Yt bR T D EEER D, mPEIR D,
AHRERT D, R, KRBT
DEHERAEE BT IRABIIERT, 2) R = AP SR R A F
Development of recycle and reuse of valuable element from high-level radioactive waste are now progressed.
When the recovered elements are reused, the contamination with long half-life radionuclides is concerned. Here, we

describe the lifecycle of Pd and Zr,, and discuss the important issues to be considered for radiation protection.
Key words: High Level Waste, Zirconium, Palladium, Reuse, Lifecycle, Radiation Protection
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B UAIVERSHERED M SEUR L= Pd 425 T Zr OFFIA & #%IE < R 25T
(2) PAESIZ Zr @ b L—H{ER EEAR - JHIEERINED RIE
Evaluation of Radiation Dose by Recycling of Pd and Zr Recovered from High-level Radioactive Waste
(2) Production of Zr and Pd Tracers, and Application for Measurement of Root- or
Intestinal-absorption Ratios
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(3) BEHRIZH TS Pd LD UIC Zr DEHFEYE L TESEFRE
Evaluation of Radiation Dose by Recycling of Pd and Zr Recovered from High-level Radioactive Waste
(3) Dissolution Characteristics and Soil-Liquid Distribution Coefficient of Zr and Pd in the Environment
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B LUARIVBRSHEREDN SEYL 1= Pd & 5 T Zr OB FIA & #SIE < REFTM
(4) BLRIVBSHERRMM SEIRS N Pd G5 TIC Zr OBRAIZHE TS
DTSR LRILOEE
Evaluation of Radiation Dose by Recycling of Pd and Zr Recovered from High-level Radioactive Waste
(4) Consideration of the Clearance Levels for the Reuse of Pd and Zr Recovered from
High-level Radioactive Waste
IR Y, BEPRCIR A, EEENT A, RIED, ERER Y maE Y, M LERAT Y,
ARBK A, =l TRER Y
V) EE KA T RN, 250K IR B BB L B0k
Pd and Zr recovered from high-level radioactive waste may contain a small amount of long-lived radioactive
nuclides. Here, using the data on environmental behavior and metabolism in human body, the radiation doses are

determined in a few selected pass ways of utilization. In addition, the clearance level for these elements are discussed.
Key words: High Level Waste, Zirconium, Palladium, Reuse, Radiation Dose Estimation, Clearance Level
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WinMACCS &R = LARJL 3PRA FEDORE
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Study of the level 3PRA method using WinMACCS
(1) Parameter sensitivity study on early phase
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[2] U. S. NRC, “State-of-the-Art Reactor Consequence Analyses
Project Uncertainty Analysis of the Unmitigated Long-Term Station Blackout of the Peach Bottom Atomic Power Station”,
NUREG/CR-7155
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WInMACCS #FR U = LAJL 3PRA FiED#E
(2) AF2ETIEAWET O—/NLBRERH
Study of the level 3 PRA method using WinMACCS
(2) Global sensitivity analysis with meta-models
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[2] NRC, U. S. Uncertainty and sensitivity analysis of chronic exposure results with the SVR: Support Vector Regres-

MACCS reactor accident consequence model. NUREG/CR-6135. 1995. ston
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Uncertainty and Sensitivity Analysis of Doses to the Public after the Fukushima Daiichi Nuclear Power Plant accident
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Ratios between spatial and individual radiation doses in litate Village
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335-345 (2013).

[2] KHETHE, TEABRERHC L2 AT BREFHfOREER) A AR T /5% 2014 FHOKRE 201449 A9 A) .
[3] W. Naito, M. Uesaka, C. Yamada, et al., PLoS ONE 11, 0158879 (2016).

[4] M. Miyazaki and R. Hayano, J. Radiol. Prot. 37, pp. 1-12 (2017).
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