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

[1A01-05] Environmental Assessment

Chair: Jun Goto (Niigata Univ.)
10:40 AM - 12:00 PM Room A (16-101 Building No.16)

[1A01] Critical Analysis of “ SPEEDI"” Controversy
*Kohta Juraku’, Shin-etsu Sugawara® (1. Tokyo Denki
Univ., 2. CRIEPI)
10:40 AM - 10:55 AM

[1A02] Horizontal resolution dependence of the
deposition amount of radiocesium from the
Fukushima Dai-ichi Nuclear Accident in
atmospheric dispersion simulations
*Akiko FURUNQ', Haruyasu NAGAI" (1. JAEA)
10:55 AM-11:10 AM

[1A03] Estimation of Effective Dose from External
Exposure Due to Short Half-life Nuclides in the
Prefectures Surrounding Fukushima
*Hirokazu Miyatake', Nobuaki Yoshizawa', Masaki
Kawai', Sachiko Hirakawa', Mari Takizawa', Kana
Murakami®, Osamu Sato’, Shunji Takagiﬂ, Gen Suzuki?

(1. Mitsubishi Research Institute, Inc., 2.

International University of Health and Welfare
Clinic)
11:10 AM - 11:25 AM

[1A04] Pathways of 1-129 to lake water in the brackish
lake near the nuclear fuel reprocessing plant in
Rokkaso
*Yuhi Satoh', Shinji Ueda’, Hidenao Hasegawa’, Hideki
Hasegawa', Shun'ichi Hisamatsu® (1. IES)
11:25 AM - 11:40 AM

[1A05] Study of lodide and Cesium Decomposition-
Collection by Atmospheric Pressure Microwave
Discharge Technique
*Masayuki Umeda’, Yutaro Aoki®, Glenn HARVEL?,
Takeyoshi Sunagawa1 (1. Fukui University of
Technology, 2. Univ. of Ontario Inst. of Tech.)
11:40 AM - 11:55 AM

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

[1A06-09] Radiation Protection and Control
Chair: Toshihiko Ohnuki (Tokyo Tech)
2:45 PM - 3:55 PM Room A (16-101 Building No.16)
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[1A06] Involvement of antioxidant function on
suppressive effect of alcohol-induced mouse
gastric mucosal injury by inhalation or drinking
of radon
*Takahiro Kataoka', Reo Etani’, Norie Kanzaki',
Akihiro Sakoda?, Hiroshi Tanaka?, Yuu Ishimori?,
Fumihiro Mitsunobu?, Takehito Taguchi’, Kiyonori
Yamaoka' (1. Grad. Sch. Health Sci., Okayama Univ.,
2. Ningyo-toge, JAEA, 3. Grad. Sch. Med. Dent. Pharm.
Sci., Okayama Univ.)
2:45PM - 3:00 PM

[1A07] X-ray Estimation generating from Gantry Type
Liniac by Monte Calro Method
*Yoshihiro Ogawa1, Shigemi Ogawaz, Ryotaro Yahagi2

(1. Faculty of Applied Sociology, Kindai University, 2.
Accuray Japan K.K)
3:00 PM - 3:15PM

[1A08] Study on application of risk insights from level
3 PRA to regional disaster prevention plan
*SHO NAKAMURA", Hitoshi Muta’, Ken Muramatsu'

(1. Tokyo City University)
3:15PM - 3:30 PM

[1A09] Combination Study of Flavonoid Composite
Using Glucosyl-rutin for Radioprotectors
*Yasushi Aizawa', Shigeaki Sunada?, Hao Yu?,
Takamitsu Kato®, Mitsuru Uesaka'? (1. Department
of Bioengineering, School of Engineering, the
University of Tokyo, 2. Department of Nuclear
engineering ansd Management, School of Engineering,
the University of Tokyo, 3. Department of
Environmental &Radiological Health Sciences,
Colorado State University)
3:30PM - 3:45PM

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

[1A10-15] Environmental Remediation

Chair: Hirokazu Miyatake (MRI)

3:55PM - 5:30 PM Room A (16-101 Building No.16)

[1A10] Enhanced desorption of cesium from
vermiculitized biotite by hydrothermal
treatment with eluting cations
*Xiangbiao Yin', Hideharu Takahashi', Yusuke Inaba’,
Kenji Takeshita' (1. Tokyo Institute of Technology)
3:55PM - 4:10 PM

[1A11] Prediction of ambient dose equivalente rate in

the early phase of the Fukushima accident
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*Sakae Kinase™, Fumiya Honda® (1. JAEA, 2. Ibaraki
Univ.)
4:10 PM - 4:25 PM

[1A12] Prediction of ambient dose equivalent rate in
the early phase of the Fukushima accident
*Fumiya Honda', Sakae Kinase'? (1. Ibaraki
university, 2. Japan Atomic Energy Agency)
4:25 PM - 4:40 PM

[1A13] Novel restoration materials for clean-up of
radionuclides in the environment
*Toshihiko Ohnuki’, Naofumi Kozai®, Mitsuo
Yamashita®, Takumi Horiike®, Yua Dotsuta®, Satoshi
Utsunomiya® (1. TITECH, 2. JAEA, 3. SIT, 4. Kyushu
u.)
4:40 PM - 4:55 PM

[1A14] Decontamination simulations and future dose
predictions in the difficult-to-return zone
*Takuya Yamashita®, Noriyoshi Sawada' (1. Japan
Atomic Enargy Agancy)
4:55PM - 5:10 PM

[1A15] The development of enviromental monitoring
data base system
*Akiyuki Seki', Kenta Suzuki', Yoshitomo Takahashi’,
Takeshi Matsubara’, Shigeo Suto', Kimiaki Saito’,
Hiroshi Takemiya' (1. Japan Atomic Energy Agency)
510 PM - 5:25 PM

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

[1B01-07] Irradiated Material Behaviors
Chair: Yasuhisa Oya (Shizuoka Univ.)
10:00 AM - 11:55 AM Room B (16-102 Building No.16)

[1B0O1] Irradiation hardening behavior of low-titanium
added vanadium alloy irradiated with ions
*Kaoru Tone', Ken-ichi Fukumoto?, Takashi Onitsuka?,
Kouiti Tougou?, Ryouya Ishigami® (1. Fukui university,
2. Researchi Institute of Engineering University of
Fukui, 3. THE WAKASA WAN ENERGY RESEARCH
CENTER)
10:00 AM - 10:15 AM

[1B02] R&D on material damage monitoring technique
by underwater acoustic emission waves
*Takashi Nozawa', Hiroyasu Tanigawa1 (1.QST)
10:15 AM - 10:30 AM

[1B03] Development of design method for brittle
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fracture performance evaluation of blanket
structures
*Takeshi Miyazawa', Hiroyasu Tanigawa®, Mitsuru
Ohata®? (1. National Institutes for Quantum and
Radiological Science and Technology, 2. Osaka
University)
10:30 AM - 10:45 AM

[1B0O4] Correlation between microstructural
development of W and W alloys by neutron and
ion irradiation
*Akira Hasegawa1, Makoto Fukuda', Taehyn Hwang1,
Shuhei Nogami' (1. Tohoku University)
10:45 AM - 11:00 AM

[1B0O5] Investigtion of irradiation hardening behavior of
ion-irradiated F82H by micro-pillar compression
test
*Ryuta Kasada', Riki Simura?, Satoshi Konishi', Masami
Ando®, Hiroyasu Tanigawa® (1. Institute of Advanced
Energy, Kyoto University, 2. Graduate School of
Energy Science, Kyoto University, 3. QST)
11:00 AM - 11:15 AM

[1B06] Irradiation Hardening Behavior of High-dose lon
Irradiated Reduced Activation
Ferritic/Martensitic Steel
*Masami Ando’, Dai Hamaguchi’, Hideo Sakasegawa”,
Hiroyasu Tanigawa1, Hironori Kurotaki' (1. QST
Rokkasho Fusion Institute Structural Materials
Development Gr)
11:15 AM - 11:30 AM

[1BO7] Technical issues on the standardization of
reduced activation ferritic/martensitic steel
F82H
*Hiroyasu Tanigawa', Takeshi Miyazawa', Hideo
Sakasegawa1, Takanori Hirose' (1. QST)

11:30 AM - 11:45 AM

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

[1BO8-14] Permeation and retention

characteristics of hydrogen isotopes
Chair: Bun Tsuchiya (Meijo Univ.)
2:45 PM - 4:40 PM Room B (16-102 Building No.16)

[1B0O8] Study on self-healing type functional interface
structures for fusion blanket systems
*Masatoshi KONDQ', Teruya Tanaka?, Yoshimitsu
Hishinuma?, Akio Sagara2, Yoshihito Matsumura®,

Takeo Muroga2 (1. Tokyo Institute of Technology,



Mon. Mar 27, 2017 Oral presentation

Laboratory for Advanced Nuclear Energy, 2. National
Institute for Fusion Science, Department of Helical
Plasma Research, 3. Tokai university)
2:45PM - 3:00 PM
[1B09] Deuterium permeation behavior and its Fe-ion
irradiation effect in yttrium oxide coating
prepared by magnetron sputtering
*Takumi Chikada'?, Jan Engels3, Anne Houben®, Seira
Horikoshi?, Jumpei Mochizuki?, Hikari Fujita®, Moeki
Matsunaga', Sosuke Kondo?, Kiyohiro Yabuuchi?,
Yasuhisa Oya'? (1. Fac. Sci., Shizuoka Univ., 2. FZJ, 3.
Grad. Sch. Integrated Sci. Technol., Shizuoka Univ., 4.
Kyoto Univ.)
3:00 PM - 3:15PM
[1B10] Deuterium permeation behavior in Er,0,-ZrO,
composite coating fabricated by metal organic
decomposition
* Jumpei Mochizuki', Seira Horikoshi', Hikari Fujita?,
Moeki Matsunagaz, Yasuhisa Oyaq’z, Takumi Chikada'?
(1. Shizuoka University, Graduate School of
Integrated Science and Technology, 2. Shizuoka
University, Faculty of Science)
3:15PM- 3:30PM
[1B11] Corrosion behavior of tritium permeation
barrier coatings fabricated by a liquid phase
method in liquid lithium-lead
*Moeki Matsunaga”', Seira Horikoshi?, Jumpei
Mochizuki?, Hikari Fujita®, Yasuhisa Oya'?, Takayuki
Terai®, Kanetsugu Isobe*, Takumi Hayashi*, Takumi
Chikada'? (1. Fac. Sci., Shizuoka Univ., 2. Grad. Sch.,
Shizuoka Univ., 3. Sch. Eng., Univ. Tokyo, 4. QST)
3:30 PM - 3:45PM
[1B12] Corrosion behavior of tritium permeation
barrier coating in static liquid Li-Pb and post-
corrosion deuterium permeation measurement
*Seira Horikoshi', Moeki Matsunaga', Jumpei
Mochizuki?, Hikari Fujita®, Yasuhisa Oya'?, Takumi
Chikada" (1. Graduated School of Integrated
Science and Technology, Shizuoka University, 2.
Faculty of Science, Shizuoka University)
3:45 PM - 4:00 PM
[1B13] CO, absorption characteristics of Li,ZrO; and
Li,TiO5 blanket candidate materials
*HODAKA NAKAMURA', TSUBASA TAKEDA', KOHKI
FUJIWARA', AKIRA TANIIKE", YUICHI FURUYAMA" (1.

Graduate School of Maritime Sciences Kobe University
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)
4:00 PM - 4:15PM

[1B14] Status of R&D of advanced neutron multiplier in
ITER-BA activity
Jae-Hwan Kim', *Tsuyoshi Hoshino', Suguru Nakano .
Yoshiaki Akatsu ', Mitsutaka Miyamoto %, Masaru
Nakamichi ' (1. National Institutes for Quantum and
Radiological Science and Technology, 2. Shimane
University)
4:15 PM - 4:30 PM

Oral presentation | V. Fusion Energy Engineering | 501-2 Fusion Reactor
Material Science (Reactor and Blanket Materials, Irradiation Behavior)
[1B15-19] Tritium breeding materials

Chair: Takumi Chikada (Shizuoka Univ.)

4:40 PM - 6:00 PM Room B (16-102 Building No.16)

[1B15] Characterization of Novel Advanced Tritium
Breeders Using a Solid Solution of Li,, TiO
with Li,ZrO,

*Tsuyoshi Hoshino' (1. QST)
4:40 PM - 4:55 PM
[1B16] Compatibility between Solid Breeder (Lithium

3+y

Titanate or Lithium Oxide) and Structural
Material (F82H)
*Kazuhiro Fudemae', Takayuki Terai', Wei Mao' (1.
Department of Nuclear Engineering &Management,
School of Engineering, The University of Tokyo)
4:55PM - 5:10 PM

[1B17] Lithium vaporization behavior of lithium
composite oxide as tritium breeder materials of
thermonuclear fusion reactors
*kiyoto sin-mura’, yu otani', shunsuke honda’, kouhei
naruse', tsuyoshi hoshino?, kazuya sasaki® (1. Tokai
univ., 2. QST, 3. hirosaki univ.)
5:10 PM - 5:25 PM

[1B18] Study on Quantity Fabrication and Purity
Control of Pb-Li Alloys as Fusion Liquid Breeder
*ChangHo PARK', Masatoshi KONDO?, Takashi
NOZAWA', Hiroyasu TANIGAWA" (1. QST, 2. Tokyo
Institute of Tech.)
5:25PM - 5:40 PM

[1B19] Numerical analyses on transient responce for
the enrichment process of lithium isotopes by
displacement chromatography
*Takahiko Sugiyama®' (1. Graduate School of
Engineering, Nagoya University)

5:40 PM - 5:55 PM
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Oral presentation | Il. Radiation, Accelerator and Beam Technologies |
203-3 Application of Beams, Target

[1C01-05] Application of Neutron and lon Beam
Chair: Kai Masuda (Kyoto Univ.)

10:40 AM - 12:00 PM Room C (16-203 Building No.16)

[1C0O1] Neutron imaging of water penetration in
concrete by compact neutron source
*Yuichi Yoshimura?3, Maki Mizuta?, Hideyuki
Sunagaz, Yoshie Otake?, Noriyosu Hayashizaki' (1.
Tokyo Institute of Technology, 2. RIKEN, 3. Topcon
Corporation)
10:40 AM - 10:55 AM

[1C02] Development of Moisture Distribution
Measurement Technology for Social
Infrastructure using Mobile Linac-driven
Neutron Source
*Jean-Michel Antoine Bereder’, Yuya Mitsuya?,
Katsuhiro Dobashi?, Yasushi Tanaka®, Yuya Takahashi®,
Jo Kusano®, Mitsuru Uesaka' (1. Dept. of Nuclear
Engineering and Management, Tokyo Univ., 2. Dept. of
Nuclear Professional School, Tokyo Univ., 3. Institute
of Industrial Science, Tokyo Univ., 4. Dept. of Civil
Engineering, Tokyo Univ., 5. Accuthera Inc.)
10:55 AM - 11:10 AM

[1C03] R&D and commissioning of the MIEZE-type
neutron spin echo spectrometer at J-PARC MLF
BLO6
*Tatsuro Oda’, Masahiro Hino', Yuji Kawabata',
Hitoshi Endo?, Norifumi L Yamada?, Hideki Seto® (1.
Research Reactor Inst., Kyoto Univ., 2. IMSS, KEK)
11:10 AM - 11:25 AM

[1C04] Study on flow characteristics of high speed
water jet simulating neutron source target of
Boron Neutron Capture Therapy
*Yuki Maehara’, Minoru TAKAHASHI?, Masatoshi
KONDO? (1. Department of nuclear engineering,
Tokyo Institute of Technology, 2. Laboratory for
advanced nuclear energy, Tokyo Institute of
Technology)
11:25 AM - 11:40 AM

[1CO05] In-Situ Analysis of Total Li Depth Profiles in
Thin Films Stacked Li lon Batteries under
Operation by Means of Combined Techniques of

Transmission ERD and RBS with MeV Heavy lons
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*Kenji Morita', Bun Tsuchiyaz, Yasuaki Hirata®, Junji
Ohnishi®, Ysutoshi Iriyama 3, Takuya Majima4,
Hidetsugu Tsuchida® (1. Nagoya Industrial Science
Research Institute, 2. Meijo University, 3. Nagoya
University, 4. Kyoto Univeristy)

11:40 AM - 11:55 AM

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

[1C06-10] Nano Structure Analysis by Micro-beam
Chair: Noriyasu Hayashizaki (Tokyo Tech)

2:45 PM - 4:05 PM Room C (16-203 Building No.16)

[1C06] Investigation of isobar separation methods and

performance evaluation in accelerator mass
spectrometry for high sensitive measurement of
"9Be and *°Cl

*Seiji Hosoya“, Kimikazu Sasa?, Tsutomu Takahashi?,
Tetsuya Matsunaka?, Masumi Matsumura®?, Hongtao
Shen?, Keisuke Sueki? (1. Graduate School of Pure
and Applied Sciences, University of Tsukuba, 2.
Accelerator Mass Spectrometry group, University of
Tsukuba)

2:45PM - 3:00 PM

[1CO7] In-situ ion beam graft polymerization and heavy

ion irradiation on the polycarbonate samples
*Akira Taniike!, Kyohei Iwaoka’, Naoki Fujita’,
Hiroyuki Yamashita', Yuichi Furuyama' (1. Maritime
Sciences, Kobe University)

3:00PM - 3:15PM

[1C08] Results of imaging using femtosecond electron

pulses

*Jinfeng Yang1, Yoichi Yoshida', Katsumi Tanimura’
(1.1SIR)

3:15PM - 3:30 PM

[1C09] Fast heavy-ion radiation damage of

biomolecules in agueous solution using the
vacuum liquid micro-jet technique

*Hidetsugu Tsuchida', Shinji Nomura', Akihiro
Kajiwara', Takuya Majima®, Manabu Saito' (1. Kyoto
University)

3:30 PM - 3:45PM

[1C10] Development of lon Beam Analysis Systems for

Innovative Measurement and Analysis on
Structural Materials

*Kimikazu Sasa1, Akiyoshi Yamazaki1, Satoshi Ishii1,
Masanori Kurosawa', Shigeo Tomita', Masao Sataka”,

Hiroshi Naramoto', Hiroshi Kudo' (1. Univ. Tsukuba)
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3:45 PM - 4:00 PM

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

[1C11-15] Gamma-ray / X-ray Imaging,
Nondestructive Assay

Chair: Jinfeng Yang (Osaka Univ.)
4:05 PM - 5:25 PM Room C (16-203 Building No.16)

[1C11] Development of high energy gamma ray imaging
system using pinhole collimator
*Hiroaki Nishimura®, Takumi Utsumiya1, Ryoken
Yoshioka1, Akira Taniike1, Yuichi Furuyama1, Masaki
Nishiura®, Kenta Doi®, Masaki Kisaki, Yoshikatsu
Matsumoto®, Hitoshi Yamaoka® (1. Faculty, Graduate
School of Maritime Sciences, Kobe University, 2.
University of Tokyo, 3. Doshisha University, 4. NIFS, 5.
Tokushima Bunri University, 6. RIKEN)
4:05PM - 4:20 PM

[1C12] Quantification of relationship between
concrete thickness and transmitted X-ray
imaging capability in social infrastructure X-ray
inspection
*Hiroaki Takeuchi', Ryota Yano', Yuki Mitsuya1,
Katsuhiro Dobashi’, Mitsuru Uesaka', Yasushi Tanaka?,
Yuya Takahashi?, Joichi Kusano®, Yoshinobu Oshima®,
Masahiro Ishida* (1. UT NEM Uesaka-Lab, 2. UT Civil
Engineering, 3. Accuthela Inc., 4. PWRI)
4:20PM - 4:35 PM

[1C13] Evaluation of Bridge Inner Iron Structure by
Portable High Energy X-ray Sources and
Tomosynthesis
*|ssei Ozawa', Ryota Yano', Hiroaki Takeuchi’, Yuki
Mitsuya', Katsuhiro Dobashi’, Mitsuru Uesaka',
Johichi Kusano?, Futoshi Kaibuki®, Hideo Sakurai®, Eiji
Yoshida® (1. Department of Nuclear Engineering and
Management School of Engineering, the University of
Tokyo, 2. Accuthera Inc., 3. Atomy Research, 4.
SAKURAI and associates, Inc., 5. Public Works
Research Institute)
4:35 PM - 4:50 PM

[1C14] Study on Isotope CT imaging by using LCS-NRF
in UVSOR
*Hideaki Ohgaki', Heishun Zen', Toshiteru Kii',
Takehito Hayakawaz, Toshiyuki Shizuma?, Hiroyuki
Toyokawa®, Yoshitaka Taira?, Masahiro Katoh® (1.
Kyoto University, 2. Institutes for Quantum and

Radiological Science and Technology, 3. Institute for
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Molecular Science, 4. National Institute of Advanced
Industrial Science and Technology)
4:50 PM - 5:05 PM

[1C15] Study on Isotope CT imaging by using LCS-NRF
in UVSOR
*Heishun Zen", Hideaki Ohgaki', Yoshitaka Taira?,
Takehito Hayakawa®, Toshiyuki Shizuma®, Toshiteru
Kii", Hiroyuki Toyokawa?, Masahiro Katoh* (1. 1AE,
Kyoto University, 2. AIST, 3. QST, 4. IMS)
5:05PM - 5:20 PM

Oral presentation | Il. Radiation, Accelerator and Beam Technologies |
202-3 Neutron Source, Neutron Technology

[1D01-06] Accelerator based neutron source
Chair: Kenichi Watanabe (Nagoya Univ.)
10:20 AM - 12:00 PM Room D (16-204 Building No.16)

[1D01] Status of J-PARC Transmutation Experimental
Facility Program
*Fujio Maekawa' (1. JAEA)
10:20 AM - 10:35 AM

[1D02] Status of J-PARC Transmutation Experimental
Facility Program
*Nariaki Okubo", Shigeru Saito', Hironari Obayashi1,
Toshinobu Sasa' (1. JAEA)
10:35 AM - 10:50 AM

[1D03] Status of J-PARC Transmutation Experimental
Facility Program
*Tao Wan', Hironari Obayashi’, Toshinobu Sasa’ (1.
Japan Atomic Energy Agency)
10:50 AM - 11:05 AM

[1D04] Status of J-PARC Transmutation Experimental
Facility Program
*Hayanori Takei", Koichiro Hirano', Kazuyoshi
Tsutsumi’, Shin-ichiro Meigo® (1. J-PARC/JAEA)
11:05 AM - 11:20 AM

[1D05] A function of neutron production in a compact
neutron source using the °Be + p reaction
*Yasuo Wakabayashi1, Atsushi Taketani’, Yoshimasa
Ikeda', Takao Hashiguchi’, Tomohiro Kobayashi',
Sheng Wangz, Mingfei Yan?, Masahide Harada®, Yujiro
lkeda®, Yoshie Otake' (1. RIKEN, 2. Xi'an Jiaotong
University, 3. J-PARC Center)
11:20 AM - 11:35 AM

[1D06] Target and shielding design of accelerator-

driven transportable neutron source
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*Yusuke Kushima', Yosie Otake?, Tomohiro Kobayashiz,

Noriyosu HayashizakiB, Naoto Haguraﬂ, Jun

Kawarabayashi', Daisuke Matsushima®, Yujiro Ikeda?
(1. Tokyo City University, 2. RIKEN, 3. Tokyo
Institute of Technology)

11:35 AM - 11:50 AM

Oral presentation | Il. Radiation, Accelerator and Beam Technologies |
202-3 Neutron Source, Neutron Technology

[1D07-10] Neutron Physics

Chair: Jun Kawarabayashi (Tokyo City University)

2:45 PM - 3:50 PM Room D (16-204 Building No.16)

[1D07] Development of Stereopsis using Compact
Neutron Sources (I)
*Seiji Tasaki', Yutaka Abe’, Takayoshi. Kanemitsu'
(1. Department of Nuclear Engineering, Kyoto
University)
2:45 PM - 3:00 PM

[1D08] Development of a general-purpose code for
thermal neutron scattering cross-sections by
molecular dynamics
*Yutaka Abe', Fumiaki Funama’, Seiji Tasaki',
Masahiro Hino? (1. Department of Nuclear
Engineering, Kyoto University, 2. KURRI, Kyoto
University)
3:00 PM - 3:15PM

[1D09] Effects of alignment errors on the transport
efficiency of JRR-3 neutron guides
*|taru Tamura', Masaji Arai’, Kazuhiko Soyama2 (1.
Department of Research Reactor and Tandem
Accelerator, NSRI, JAEA , 2. MLF, J-PARC, JAEA)
3:15PM - 3:30 PM

[1D10] Beam transport optics for compact neutron
sources Il
*Masahiro Hino', Tatsuro Oda’, Hisao Yohinaga1,
Takuya Hosohata?, Yutaka Yamagata®, Shin Takeda?,
Norifumi L Yamada®, Hitoshi Endo®, Michihiro
Furusaka®, Shinya Morita® (1. Kyoto Univ., 2. RIKEN,
3. KEK, 4. HokkaidoUuniv., 5. TDU)
3:30PM - 3:45PM

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

[1D11-17] Nuclide analysis, Radioactivity

measurement
Chair: Noriaki Nakao (Shimizu Corporation)
3:50 PM - 5:45 PM Room D (16-204 Building No.16)
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[1D11] Development of laser cooling and analysis on Sr
isotope ions (4)
*Yoshihiro Iwata’, Kyunghun Jung?, Kazuhiro
Yamamoto”, Ikuo Wakaida?, Masabumi Miyabe?, Shuichi
Hasegawa1 (1. The University of Tokyo, 2. Japan
Atomic Energy Agency)
3:50 PM - 4:05 PM

[1D12] Rapid detection method of radioactive particles
in the atmosphere
*Tatsuyuki Maekawa', Yuji Oshima' (1. Toshiba
Power Systems Radiation Techno-Service Co., Ltd.)
4:05PM - 4:20 PM

[1D13] Applicability Study of Charged Particle
Activation Analysis on Radionuclide
Investigation
*Masumi Oshima'-?, Yurie Yamaguchi', Tomohiko
Kawakami?, Katsuyoshi Tatenuma?, Chunlei Bi',
Shigeru Bamba', Takao Morimoto' (1. Japan Chemical
Analysis Center, 2. Kaken Inc.)
4:20 PM - 4:35 PM

[1D14] Applicability Study of Charged Particle
Activation Analysis on Radionuclide
Investigation
*Tomohiko KAWAKAMI', Atsushi TANAKA', Katsuyoshi
TATENUMA', Masumi OSHIMA™?, Shun SEKIMOTO?,
Tsutomu OHTSUKI® (1. KAKEN Inc., 2. Japan Chemical
Analysis Center, 3. KYOTO UNIVERSITY)
4:35 PM - 4:50 PM

[1D15] Analytical method for determination of hard-
to-measure radionuclides by resonance
ionization mass spectrometry
*Hideki Tomita', Atsushi Nakamura', Daiki Matsui’,
Ryohei Ohtake’, Kosuke Saito', Masaya Ohashi’,
Volker Sonnenschein’, Tetsuo Iguchi’ (1. Nagoya
Univ.)
4:50 PM - 5:05 PM

[1D16] Measurement of residual radioactivity produced
by 11MeV/u ?**U beam irradiation on helium gas
*Atsuko Akashio', Kanenobu Tanaka', Hiroshi Imao",
Yoshitomo Uwamino® (1. RIKEN)
5:05PM - 5:20 PM

[1D17] Development of Analytical Method for T4c
Determination in Biomedical Sample of by Mid-IR
Cavity Ring-down Spectroscopy
*Ryohei Terabayashi’, Volker Sonnnenschein’, Hideki

Tomita', Jin Lei', Masahito Yamanaka', Norihiko



Mon. Mar 27, 2017 Oral presentation

Nishizawa', Atsushi Sato?, Kenta Hashizume?,
Toshinari Oh-hara?, Tetasuo Iguchi1 (1. Nagoya
university, 2. Sekisui Medical Co., Ltd. Drug
Development Solutions Center)

5:20 PM - 5:35 PM

Oral presentation | I. General Issues | General Issues

[1EO01-03] Nuclear Security
Chair: Mitsutoshi Suzuki (JAEA)
10:20 AM - 11:10 AM Room E (16-205 Building No.16)

[1EO1] Study on Discrimination Methodology for
Material Attribution in Nuclear Forensics
*Yoshiki Kimura', Nobuo Shinohara®, Tetsuya
Matsumoto’ (1. Japan Atomic Energy Agency)
10:20 AM - 10:35 AM

[1EO02] Detection of Insiders Malicious Behaviors for
Nuclear Security by Hand Motion Analysis
*Shi Chen’, Kazuyuki Demachi’, Yusuke Kawasaki’,
Yutaro Nakashima® (1. Univ. of Tokyo)

10:35 AM - 10:50 AM

[1E03] Development of Evaluation Method for Reducing
the Risks of Radioactive Material Theft in
Nuclear Facility
*Koki Adake' (1. Department of Nuclear Engineering
and Management, The University of Tokyo)

10:50 AM - 11:05 AM

Oral presentation | I. General Issues | General Issues

[1EO04-06] Non-proliferation and Safeguards
Chair: Yoshiki Kimura (JAEA)
11:10 AM - 12:00 PM Room E (16-205 Building No.16)

[1EO4] Study on FCM fuel for light water reactors with
intensive safety and proliferation resistance
*Masaki WADA', Hiroshi Sagara’, Chi Young HAN" (1.
Tokyo Institute of Technology)

11:10 AM - 11:25 AM

[1EO5] Requirements for the accuracy of plutonium
verification techniques in the TRU fuel cycle
employing high temperature gas cooled reactors
*Takeshi Aoki’, Hiroshi Sagara1, Sunil Sunny
Chirayath? (1. Tokyo Institute of Technology, 2.
NSSPI, Texas A&M University)

11:25 AM - 11:40 AM
[1EO6] Quantitative analysis of the comprehensive

impacts of MAs coexisting with Pu in
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reprocessing on criticality safety, radiation
safety and non-proliferation features
*Masaya Watanabe', Hiroshi Sagara’ (1. Tokyo
Institute of Technology)

11:40 AM - 11:55 AM

Oral presentation | I. General Issues | General Issues

[1EQ7-10] Social Situation
Chair: Kohta Juraku (Tokyo Denki Univ.)
2:45 PM - 3:50 PM Room E (16-205 Building No.16)

[1EQ7] Public Policies Building of Energy Security
*Yuko Koito" (1. Takushoku University Graduate
School)
2:45PM - 3:00 PM

[1EO08] Quantitative Analysis of Japan’s Energy
Security based on Fuzzy Logic
*Ryohei Yamanishi’, Yoshiyuki Takahashi?, Hironobu
Unesaki? (1. Graduate School of Energy Science,
Kyoto University, 2. Research Reactor Institute, Kyoto
University)
3:00 PM - 3:15PM

[1EQ9] A Study on Increase of Related Deaths during
the Great East Japan Earthquake
*Minoru Kubo', Shouji Tsuchida® (1. TSUKUBA
EXPO'85 MEMORIAL FOUNDATION, 2. Kansai
University)
3:15PM - 3:30 PM

[1E10] A study on the factors that contribute to the
practice of organizational behavior as coping
with unexpected events
*Kenichi Hayase1 (1. Central Research Institute of
Electric Power Industry)

3:30 PM - 3:45 PM

Oral presentation | I. General Issues | General Issues
[1E11-13] Communication for Perception of

Nuclear Power
Chair: Mitsuhiro Fujiwara (Tohoku Univ.)
3:50 PM - 4:40 PM Room E (16-205 Building No.16)

[1E11] Perception of Nuclear Power in Terms of the
Energy Choice
*Hiroshi KIMURA", Isshin TAKENAKA', Noriko
KANZAKI" (1. PONPO)
3:50 PM - 4:05 PM

[1E12] Perception of Nuclear Power in Terms of the
Energy Choice

*|sshin Takenaka1, Kimura Hiroshi1, Noriko Kanzaki'
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(1. Public Outreach, NPO)
4:05PM - 4:20 PM
[1E13] From zero-risk to risk tolerance, from PA to
communication
*Mariko Nishizawa' (1. literajapan)

4:20PM - 4:35 PM

Oral presentation | I. General Issues | General Issues
[1E14-16] Communication for Nuclear Disaster

Reduction Activities
Chair: Masafumi Akiyoshi (OPU)
4:40 PM - 5:30 PM Room E (16-205 Building No.16)

[1E14] Survey of public communication about radiation
and atomic energy disaster prevention
*Shinichi Oiso' (1. INSS)
4:40 PM - 4:55 PM

[1E15] Nuclear Disaster Reduction Activities in a
Prefecture bordered on Nucelwr Power Station
located Area
*Ekou YAGI", Takako Kashiwa® (1. Osaka Univ., 2.
Shiga Prefecture)
4:55PM - 5:10 PM

[1E16] Nuclear Disaster Reduction Activities in a
Prefecture bordered on Nucelwr Power Station
located Area
*Takako Kashiwa', Ekou Yagi2 (1. Shiga Prefecture
General Policy Department Disaster Prevention and
Crisis Management, 2. Osaka University Center for
the Study of Co* Design)
5:10 PM - 5:25 PM

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

[1F01-04] Subcriticality Evaluation and

Monitoring 1
Chair: Cheol Ho Pyeon (Kyoto Univ.)
10:00 AM - 11:10 AM Room F (16-206 Building No.16)

[1FO1] Uncertainty Quantification of Bell Factor on the
ADS Core
*Toshiki Kimura', Tomohiro Endo", Akio Yamamoto'
(1. Nagoya University)
10:00 AM - 10:15 AM
[1F02] Development of Generalized Area Ratio Method
for Subcriticality Measurement

*Ryota Katano', Kenji Nishihara®, Kazufumi
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Tsujimoto’, Tomohiro Endo® (1. JAEA, 2. Nagoya
University)
10:15 AM - 10:30 AM

[1FO03] Study on Application of Feynman-alpha Method
to Fuel Debris Retrieval
*Mikio Tokashiki’ (1. Nuclear Fuel Industries, Ltd.)
10:30 AM - 10:45 AM

[1F04] Asymptotic behavior of power in subcritical
state based on one-point kinetics equation
*Yuichi Yamane' (1. Japan Atomic Energy Agency)
10:45 AM - 11:00 AM

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

[1F05-07] Subcriticality Evaluation and

Monitoring 2
Chair: Rei Kimura (TOSHIBA)
11:10 AM - 12:00 PM Room F (16-206 Building No.16)

[1FO5] Development of subcriticality monitoring
method during shutdown and refueling modes of
nuclear power plant
*Masayuki Tojo', Shoichi Tashiro'?, Sho Takano',
Yoichiro Shimazu?, Suguru Murakami® (1. GNF-J, 2.
Univ. of Fukui, 3. Hokuriku Electric Power)

11:10 AM - 11:25 AM

[1FO6] Development of subcriticality monitoring
method during shutdown and refueling modes of
nuclear power plant
*Shoichi Tashiro'?, Masayuki Tojo1, Yoichiro Shimazu?,
Suguru Murakami® (1. GNF-J, 2. Univ. of Fukui, 3.
Hokuriku Electric Power Company)

11:25 AM - 11:40 AM

[1FO7] Critical Evaluation of the Flesh Fuel Storage in
NSRR
*Yuiko Motome', Hiroyuki Murao' (1. Japan Atomic
Energy Agency)

11:40 AM - 11:55 AM

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

[1F08-11] Code Development and V&V 1
Chair: Motomu Suzuki (CRIEPI)
2:45 PM - 3:50 PM Room F (16-206 Building No.16)

[1FO8] Development of Nuclear Data Processing System
FRENDY
*Kenichi Tada', Yasunobu Nagaya1, Satoshi Kunieda'

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

[1F09] Small nuclear reactor for dispersed power
systems
*Rei Kimura', Satoshi Wada', Atsushi Goda' (1.
Toshiba)
3:00 PM - 3:15 PM

[1F10] Development of Core Calculation System for
BWR composed of Open Conmputer Code
Naoto Aizawa', Akihiro Arai’, Toshimasa Takahashi?,
Takashi Nakui?, *Fumito Kubo? (1. Tohoku University,
2. Tohoku Infomation Systems)
3:15PM- 3:30PM

[1F11] Development of Core Calculation System for
BWR composed of Open Computer Code
*Akihiro Arai', Ryohei Takasugi', Naoto Aizawa',
Toshimasa Takahashi?, Takashi Nakui?, Fumito Kubo?
(1. Tohoku Univ, 2. Tohoku information systems
Co.,Inc.)

3:30 PM - 3:45PM

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

[1F12-14] Code Development and V&V 2
Chair: Satoshi Takeda (Osaka Univ.)
3:50 PM - 4:40 PM Room F (16-206 Building No.16)

[1F12] Verification of burnup calculation in reactor
physics analysis code system CBZ
*Shintaro Okumura', Go Chiba?, Tadashi Narabayashi2
(1. Hokkaido Univercity Facility of Engeering, 2.
Hokkaido Univercity Engineering Research Institute)
3:50 PM - 4:05 PM
[1F13] Investigation on Resonance Scattering
Treatment in AEGIS Code
*Kotaro Sato', Masato Tabuchi', Masahiro Tatsumi’,
Yasunori Ohoka? (1. Nuclear Engineering Ltd, 2.
Nuclear Fuel Industries)
4:05PM - 4:20 PM
[1F14] Study on the SRNM count rate prediction
method for the BWR core after long-term
outage
Kenichi HARADA', Satoru ISHII?, *Hideto Yamauchi’
(1. CHUBU Electric Power, 2. ChudenCTI)
4:20PM - 4:35PM

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

[1F15-19] Core Neutronics Evaluation
Chair: Kenichi Tada (JAEA)
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4:40 PM - 6:00 PM Room F (16-206 Building No.16)

[1F15] Criticality analysis for initial core of pebble bed
reactor with accumulative fuel loading scheme
*Jun Nishiyama' (1. Laboratory for Advanced Nuclear
Energy, Institute of Innovative Research, Tokyo
Institute of Technology)
4:40 PM - 4:55 PM

[1F16] study on effect of neutron spectrum on burnup
characteristics in HTGR fuel
*Keisuke Morita', Nozomu Fujimoto' (1. Kyushu
Univ.)
4:55PM - 5:10 PM

[1F17] Study on Impact of Loading Thorium Fuel on
PWR Core-characteristics
*Kazumasa Kobayashi1, Satoshi Takeda', Takanori
Kitada', Cheuk Wah Lau® (1. Graduate School of
Engineering, Osaka University, 2. Thor Energy)
5:10 PM - 5:25 PM

[1F18] An Investigation of the Core Neutronics
Analysis Conditions for Evaluation of Burnup
Nuclear Characteristics of Next-Generation
Fast Reactors
*Kazuo Takino', Kazuteru Sugino’, Kenji Yokoyama',
Tomoyuki Jin?, Shigeo ohki' (1. Japan Atomic Energy
Agency, 2. NESI Inc.)
5:25PM - 5:40 PM

[1F19] Coupled analysis of neutronics and thermal-
hydraulics for ADS with RELAP5
*Koichi Yoshimura', Van Rooijen’ (1. UNIVERSITY OF
FUKUI)
5:40 PM - 5:55 PM

Oral presentation | IIl. Fission Energy Engineering | 307-1
Computational Science and Engineering

[1G01-07] Numerical simulation and Visualization
of Thermal Fluid Dynamics and Nuclear

Fuel
Chair: Nakajima Norihiro (JAEA)
10:00 AM - 11:55 AM Room G (16-207 Building No.16)

[1G01] Numerical study on apparent viscosity of
aggregated particles
*Makoto Kashima', Mikio Sakai® (1. Department of
Systems Innovation, Faculty of Engineering, The

University of Tokyo , 2. Department of Nuclear
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Engineering and Management, School of Engineering,
The University of Tokyo)
10:00 AM - 10:15 AM

[1G02] Interactive In-Situ Visualization of Molten
Debris Relocation Simulation using Particle-
based Visualization
*Takuma Kawamura', Tomoyuki Noda', Yasuhiro
Idomura' (1. JAEA)
10:15 AM - 10:30 AM

[1G03] Numerical study on discharged flow of the
accumulated solid particles from a glass melter
*Kazuya Takabatake', Mikio Sakai' (1. U. Tokyo)
10:30 AM - 10:45 AM

[1G04] Study on quench behavior at a core-disruptive
accident for fast breeder reactors
*Shimpei Saito’, Yutaka Abe’, Akiko Kaneko', Yuzuru
lwasawa', Kazuya Koyamaz, Hideki Nariai' (1.
University of Tsukuba, 2. Mitsubishi FBR Systems,
Inc.)
10:45 AM - 11:00 AM

[1GO5] Development of preconditioned communication
avoiding CG solver for multiphase CFD code
JUPITER
*Akie Mayumi®, Yasuhiro Idomura®, Takuya Ina’,
Susumu Yamada', Toshiyuki Imamura® (1. JAEA, 2.
AICS, Riken)
11:00 AM - 11:15 AM

[1G06] Study on Fuel Loading Pattern Optimization
using Deep Learning and Reinforcement
Learning
*Masahiro Tatsumi' (1. NEL)
11:15 AM - 11:30 AM

[1G07] Study on fast reactor design with flexible
consideration of fuel breeding and MA
transmutation
*Naoto Kasahara', Tadao Takahashi® (1. The
University of Tokyo, 2. FBR Senior Research
Laboratory)
11:30 AM - 11:45 AM

Oral presentation | Ill. Fission Energy Engineering | 307-1
Computational Science and Engineering

[1G08-14] Numerical Analysis on Building and

Structure Behavior on Earthquake
Chair: Masahiro Tatsumi (NEL)
2:45 PM - 4:40 PM Room G (16-207 Building No.16)

[1G08] Development of seismic counter measures
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against cliff edges for enhancement of
comprehensive safety of nuclear power plants
*Akemi Nishida', Byumghyun Choi’, Zhihong Guo',
Tsuyoshi Takada® (1. Japan Atomic Energy Agency, 2.
The University of Tokyo)
2:45PM - 3:00 PM

[1G09] Uncertainty assessment of the seismic response
analysis due to various earthquake waves for
nuclear facilities
*Byunghyun Choi', Akemi Nishida®, Zhihong Guo”, Ken
Muramatsu’, Tsuyoshi Takada®? (1. Japan Atomic
Energy Agency, 2. The University of Tokyo)
3:00PM - 3:15PM

[1G10] The study on advanced seismic simulation
technology for huge plant
*Zhihong GUO", Akemi Nishida', Norihiro Nakajima'
(1. Japan Atomic Energy Agency)
3:15PM - 3:30 PM

[1G11] Data analysis based upon abduction
*Norihiro Nakajima® (1. JAEA)
3:30 PM - 3:45PM

[1G12] An element-by-element Finite Element Contact
Analysis Method toward Seismic Behavior
Analyses of an Entire Nuclear Facility:
Verification Using a Stick Problem
*Yoshio Suzuki' (1. JAEA)
3:45PM - 4:00 PM

[1G13] Performance Evaluation of Parallel FEA for Soil-
structure Model using Manycore Processors
*Naoki Morita', Yoshiyuki Takahashi?, Gaku
Hashimoto, Hiroshi Okuda® (1. University of Tokyo,
2. Kajima Corporation)
4:00 PM - 4:15 PM

[1G14] Estimation of the fault parameter using
dynamic rupture simulation by Bayesian
Optimization
*Yuta Mitsuhashi'?, Gaku Hashimoto?, Hiroshi Okuda?,
Fujio Uchiyama1 (1. KOZO KEIKAKU ENGINEERING, 2.
THE UNIVERSITY OF TOKYO)
4:15PM - 4:30 PM

Oral presentation | Ill. Fission Energy Engineering | 307-1
Computational Science and Engineering

[1G15-19] Numerical Analysis on Damage of

Structure and Defect in Materials
Chair: Yoshio Suzuki (JAEA)
4:40 PM - 6:00 PM Room G (16-207 Building No.16)
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[1G15] A Study for Evaluating Local Damage to
Structures Subjected to Oblique Impact
*Yoshimi OHTA", Akemi Nishida®, Hariji Tsubota' (1.
Japan Atomic Energy Agency)

4:40 PM - 4:55 PM

[1G16] A Study for Evaluating Local Damage to
Structures Subjected to Oblique Impact
*Haruji Tsubota®, Yoshimi Ohta', Akemi Nishida' (1.
Japan Atomic Energy Agency)
4:55PM - 5:10 PM

[1G17] Study on local failure mechanism at high
temperature by test and analysis
*Mizuki Yoshida', Takashi Sakaguchi®, Shigeho
Kubota®, Takuya Satou', Naoto Kasahara' (1. The
University of Tokyo graduate school)

5110 PM - 5:25 PM

[1G18] MD simulations to evaluate stable
configurations of vacancy-type defect clusters
in Zirconium
*Yilun Hu", Kohei Doihara', Sho Hayakawa1, Taira
Okita?, Mitsuhiro Itakura® (1. Department of
Systems Innovation, the University of Tokyo, 2.
Research into Artifacts, Center for Engineering, the
University of Tokyo, 3. JAEA-CCSE)
5:25PM - 5:40 PM

[1G19] MD simulations to evaluate effects of stacking
fault energies on defect formation process in
crystalline materials under neutron irradiation
(2)

Daiki Nakanishi?, Yingjuan Yang?, Tomoya Kawabata?,
*Taira Okita', Mitsuhiro Itakura® (1. Research into
Artifacts, Center for Engineering, the University of
Tokyo, 2. Department of Engineering, the University
of Tokyo, 3. JAEA-CCSE)

5:40 PM - 5:55 PM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-2
Waste Disposal and Its Environmental Aspects

[1HO1-03] Engineered Barrier System

Chair: Masato Kobayashi (RWMC)
11:10 AM - 12:00 PM Room H (16-303 Building No.16)

[1HO1] Deposition behavior evaluation of
supersaturated silicic acid on illite, considering
the alternation of backfill material

*Shinya Oyama', Tsuyoshi Sasagawa', Taiji Chida’,
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Yuichi Niibori® (1. Tohoku University, Graduate
School of Engineering, Department of Quantum
Science and Energy Engineering)
11:10 AM - 11:25 AM

[1HO2] Study on the interactions between bentonite
buffer material and high alkaline groundwater
during the reflooding phase
*Shun [INUMA”, Shingo TANAKA?, Naoko WATANABE?,
Tamotsu KOZAKI? (1. School of Engineering Hokkaido
University, 2. Faculty of Engineering Hokkaido
University)
11:25 AM - 11:40 AM

[1HO3] Study on the Applicability of Cast Steel
Overpack - Full-scale Demonstration of
Manufacturability -
*Yusuke Ogawa', Satoru Suzuki', Kazuhisa
Yamashina', Shigeru Kubota', Tomoya Shinozaki?,
Osamu Kato? (1. NUMO, 2. KOBELCO)
11:40 AM - 11:55 AM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-2
Waste Disposal and Its Environmental Aspects

[1HO04-08] Radionuclide Inventory / Chemical

Form
Chair: Takumi Saito (Univ. of Tokyo)
2:45 PM - 4:05 PM Room H (16-303 Building No.16)

[1HO4] Determination of 197pg in Pd recovered from
spent nuclear fuel solution by laser induced
photoreduction
*Shiho ASAI", Takumi Yomogida1, Morihisa Saeki?,
Hironori Ohba?, Yukiko Hanzawa', Takuma Horita",
Yoshihiro Kitatsuji1 (1. JAEA, 2. QST)
2:45PM - 3:00 PM

[1HO5] Study on analysis mathod of the palladium-107
in radioactive waste collected from the
Fukushima Daiichi Nuclear Power Station
*Yoshiyuki Sato'?, Takahito Tokunagam, Satoru
Numayamam, Kiwamu Tanaka'', Takashi Ueno'2, Ken-
ichiro Ishimori'?, Yutaka Kameo'? (1. JAEA, 2. IRID)
3:00 PM - 3:15PM

[1HO6] Investigation of the existence form of C-14 in
PWR
*Yoshihiro Sema’, Naoyuki Tamura', Takashi kozawa'
(1. SAFETY ASSESSMENT GROUP DEVELOPMENT and
ENGINEERING DEPT. RADIOACTIVE WASTE DISPOSAL
BUSINESS DIVISION JAPAN NUCLEAR FUEL LIMITED)
3:15PM - 3:30 PM
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[1HO7] Investigation of the existence form of C-14 in
PWR
*Kotaro Nakata', Michihiko Hironaga', Daisuke
Minato’, Kenichiro Kino?, Akira Sakashita®, Koichiro
Takao®, Tetsuo Sakakihara® (1. CRIEPI, 2. NDC, 3.
MHI, 4. Tokyo Tech, 5. SHIKOKU ELECTRIC POWER CO
INC)
3:30 PM - 3:45PM

[1HO8] Investigation of the existence form of C-14 in
PWR
*Kenichiro Kino', Akira Sakashita?, Koutaro Nakata®,
Shintaro Tsuji*, Toshikazu Waki* (1. Nucler
Development Corporation, 2. Mitsubishi Heavy
Industries,LTD, 3. Central Research Institute of
Electric Power Industry, 4. Kansai Electric Power
Co,INC)
3:45 PM - 4:00 PM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-2
Waste Disposal and Its Environmental Aspects

[1H09-12] Nuclide Migration
Chair: Katsuhiro Hama (JAEA)
4:05 PM - 5:10 PM Room H (16-303 Building No.16)

[1HO9] Effects of borate on the formation of Calcium
Silicate Hydrate and Cesium adsorption behavior
*Naoya Hara', Taiji Chida’, Yuichi Niibori' (1. Tohoku
Univ.)
4:05PM - 4:20 PM

[1H10] Zirconium solubility in the presence of
hydroxycarboxylic acids
*Peng Wang', Taishi Kobayashi', Takayuki Sasaki’ (1.
Kyoto University Graduate School of Engineering)
4:20PM - 4:35PM

[1H11] Characterization and determination of
thermodynamic quantities of humic acid
dissolved in deep groundwater at Horonobe,
Hokkaido, Japan(2).
*Shingo Kimuro', Akira Kirishima', Daisuke Akiyama1,
Nobuaki Sato’, Seiya Nagao?, Motoki Terashima®, Yuki
Amano®, Kazuya Miyakawa® (1. IMRAM, Tohoku Univ.,
2. Institute of Nature and Environmental Technology,
Kanazawa University , 3. JAEA)
4:35 PM - 4:50 PM

[1H12] Size and compositional distributions of
groundwater colloids after re-submersion
*Takumi Saito’, Teruki lwatsuki? (1. Nuclear

Professional School, School of Engineering, The
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University of Tokyo, 2. Tono Geoscience Center,
Japan Atomic Energy Agency)
4:50 PM - 5:05 PM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-2
Waste Disposal and Its Environmental Aspects

[1H13-15] Performance Assessment

Chair: Taiji Chida (Tohoku Univ.)
5:10 PM - 6:00 PM Room H (16-303 Building No.16)

[1H13] FEP management for the NUMO Safety Case
*Takafumi Hamamoto', Susumu Kurosawa', Keisuke
Ishida’, Kiyoshi Fujisaki1, Katsuhiko Ishiguro1, Masaki
Tsukamoto”, Hiroyuki Umeki' (1. NUMO)
5:10 PM - 5:25 PM

[1H14] Development of realistic safety assessment
models for the repository designs tailored to
geological settings
*Keisuke Ishida’, Kiyoshi Fujisaki’, Katsuhiko
Ishiguro', Masaki Tsukamoto®, Manabu Inagaki’,
Hiroyuki Umeki' (1. Nuclear Waste Management
Organization of Japan)
5:25PM - 5:40 PM

[1H15] Improvement of radioactive concentration
calculation method of LLW facility
*HIROSHI TAKEUCHI', KUNIHIRO NAKAI", MITSUSHI
MOTOYAMA", Yasuhiro Kon?, Naokazu Sumitani®, Keiji
Morimoto®, Toshikazu Waki®, Shintaro Tsuji® (1. JGC,
2. Tohoku Electric Power, 3. Kansai Electric Power)

5:40 PM - 5:55 PM

Room |

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 401-1
Basic Properties

[1101-06] Fundamental property
Chair: Masahiko Osaka (JAEA)
10:15 AM - 11:55 AM Room | (16-304 Building No.16)

[1101] Evaluation of thermal conductivities of
(Ce,Gd)O2-x by Laser flash method and
Molecular dynamics analysis
*MAO VAN PHAM1, Tatsumi Arima1, Yaohiro Inagaki1,
Kazuya Idemitsu’ (1. Kyushu University)

10:15 AM - 10:30 AM

[1102] Application of Thermodynamics for oxidation of
Fe-Cr alloy in humid environment at a high
temperature

*Hiroyuki Serizawa1, Takahito Ohawa1, Yuji Ohishiz,



Mon. Mar 27, 2017 Oral presentation

Yoshiyuki Nemoto', Keietsu Kondo', Shohoji
Nobumitsu®, Yoshiyuki Kaji' (1. JAEA, 2. Osaka Univ.,
3. Laboratdrio Nacional de Energia e Geologia,
Laboratoério de Energia)
10:30 AM - 10:45 AM

[1103] Partitioning of Cs and Mo in steam environment
*Thi Mai Dung Do', Supamard Sujatanondz, Toru
Ogawa3 (1. Nagaoka University of Technology, 2.
Thammasat University, 3. Japan Atomic Energy
Agency)
10:45 AM - 11:00 AM

[1104] First-principles calculations of physical
properties of MOX fuels
*Hiroki Nakamura', Masahiko Machida' (1. JAEA)
11:00 AM - 11:15 AM

[1105] Small Punch Test using Digital Image Correlation
Technique
*Masao Itatani’, Yuji Kitsunai', Seiji Sakuraya® (1.
Nippon Nuclear Fuel Development Co., Ltd.)
11:15 AM - 11:30 AM

[1106] Development of accident tolerant control rod
*Kinya Nakamura', Hirokazu Ohta’, Takanari Ogata’

(1. CRIEPI)

11:30 AM - 11:45 AM

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

[1107-12] FP behavior
Chair: Hiroyuki Serizawa (JAEA)
2:45 PM - 4:25 PM Room | (16-304 Building No.16)

[1107] Fundamental Research on Fission Product
Chemistry
*Naoya Miyahara', Shuhei Miwa', Juntaro Takada,
Masahiko Osaka®' (1. Japan Atomic Energy Agency)
2:45PM - 3:00 PM
[1108] Fundamental Research on Fission Product
Chemistry
*Kunihisa Nakajima1, Eriko Suzuki', Masahiko Osaka’
(1. Japan Atomic Energy Agency)
3:00 PM - 3:15PM
[1109] Fundamental Research on Fission Product
Chemistry
*Eriko Suzuki', Kunihisa Nakajima', Masahiko Osaka’
(1. Japan Atomic Energy Agency)
3:15PM - 3:30 PM
[1110] Fundamental Research on Fission Product

Chemistry
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*Masaaki Kobata', Tetsuo Okane’, Keisuke Kobayashi’,
Kenji Ohwada?, Kunihisa Nakajima', Eriko Suzuki®,
Masahiko Osaka® (1. Japan Atomic Energy Agency, 2.
National Institutes for Quantum and Radiological
Science and Technology)
3:30 PM - 3:45PM

[1111] Fundamental Research on Fission Product
Chemistry
Shuhei Miwa', Naoya Miyahara’, Eriko Suzuki', Kunihisa
Nakajima', *Masahiko Osaka' (1. Japan Atomic Energy
Agency)
3:45 PM - 4:00 PM

[1112] Behavior characterization of volatile fission
products in meltdown nuclear fuels by a method
in consideration of surface and interface
effects
*Hiroto Ishii', Ken Kurosaki'?, Yukihiro Murakami®, Yuji
Ohishi’, Hiroaki Muta', Masayoshi Uno®, Shinsuke
Yamanaka'* (1. Osaka University , 2. JST PRESTO, 3.
University of Fukui)
4:00 PM - 4:15 PM

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

[1113-17] characteristics of fuel cladding

Chair: Ken Kurosaki (Osaka Univ.)

4:25 PM - 5:50 PM Room | (16-304 Building No.16)

[1113] The evaluation on the applicability of SiC
composite fuel cladding for the Accident
Tolerant Fuel to the existing PWR plants
*Kenichiro Furumoto', Seiichi Watanabe', Teruhisa
Yamamoto', Hideyuki Teshima', Shinichiro Yamashita?,
Fumihisa Nagase? (1. MNF, 2. JAEA)

4:25 PM - 4:40 PM

[1114] The evaluation on the applicability of SiC
composite fuel cladding for the Accident
Tolerant Fuel to the existing PWR plants
*Yoshinori Yamakoshi', Manabu Miyata1, Kazuki
Kirimura', Masatsugu Mizokami', Shinya Kosaka',
Shinichiro Yamashita?, Fumihisa Nagase2 (1.
Mitsubishi Heavy Industries, Itd., 2. Japan Atomic
Energy Agency)

4:40 PM - 4:55 PM

[1115] The high temperature strength anisotropy of full
and/or partial-recrystallized Zr-Nb alloy
*Sho Kano', Huilong Yang', Nagasaka Takuya®, Hiroaki

Abe' (1. The University of Tokyo, 2. National
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Institute for Fusion Science)
4:55PM - 5:10 PM

[1116] The development of self-healing coating on
zirconium alloy
*Zhengang Duan’, Huilong Yangz, Sho Kano?, Kenta
Murakami?, Hiroaki Abe? (1. Tohoku University, 2. The
University of Tokyo)
510 PM - 5:25PM

[1117] The Relationship between the Circumferential
Strain and the Bending Strength after Quench of
the Fuel Cladding Ballooned during a LOCA
*Takanori YUMURA', Masaki AMAYA" (1. JAEA)
5:25PM - 5:40 PM

Oral presentation | Ill. Fission Energy Engineering | 303-1 Reactor
Instrumentation, Instrumentation System, Reactor Control

[1J01-05] Instrumentation and digital control

system
Chair: Akio Gofuku (Okayama Univ.)
2:45 PM - 4:10 PM Room J (16-305 Building No.16)

[1J01] Effect on Electrical properties of High-
Temperature Typed MI Cables under Gamma
Irradiation
*Hiroshi Shibata', Tatsuya Onizawa?, Tomoaki
Takeuchi', Hiroko Nakano', Toshiaki Uehara®, Takafumi
Takeno?, Kuniaki Miura?, Kunihiko Tsuchiya' (1. JAEA
Irradiation Engineering Section Neutron Irradiation
and Testing Reactor Center, 2. SUKEGAWA ELECTRIC
CO.,LTD.)
2:45PM - 3:00 PM

[1J02] Corrosion Property of Sheath Materials using Ml
Cables at Conditions Simulated Severe Accident
(2)

*Hiroko Nakano', Noriaki Hirota', Tomoaki Takeuchi’,
Hiroshi Shibata®, Tadahiro Nemoto?, Yukio Hanamoto?,
Kunihiko Tsuchiya1 (1. JAEA, 2. KAKEN)

3:00 PM - 3:15PM

[1J03] Evaluation of in-water wireless transmission
system under sever conditions
*Noriaki OTSUKA', Tomoaki TAKEUCHI", Kunihiko
TSUCHIYA', Taro SHIBAGAKI?, Hirohisa KOMANOME?

(1. Japan Atomic Energy Agency, 2. Ikegami Tsushinki
Co.,Ltd.)
3:15PM - 3:30 PM
[1J04] Behavior of Irradiation Degradation of Image
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Sensor for Radiation-resistant Camera
Tomoaki Takeuchi', Noriaki Otsuka', Kunihiko
Tsuchiya', *Shigeo Tanaka?, Osamu Ozawa?, Hirohisa
Komanome?, Takashi Watanabe®, Shunji Ueno* (1.
Japan Atomic Energy Agency, 2. Ikegami Tsushinki
CO.,LTD., 3. Brookman Technology, Inc, 4. Tokyo
Nuclear Services)
3:30 PM - 3:45PM

[1J05] The Completion of Renewing the DCS at the F
institution in the JNFL Reprocessing Plant
*Hitoshi Mita', Takashi Miyazaki?, Tomohito Ishikawa?,
Fumiyuki Setoguchi’, Hiroyuki Tokoro', Toshiyuki
Tokoro', Takashi Hamada?, Toshio Kasano?, Kenichi
Tomi? (1. TOSHIBA Corp., 2. JAPAN NUCLEAR FUEL
LIMITED)
3:45 PM - 4:00 PM

Oral presentation | Ill. Fission Energy Engineering | 303-3 Human-
Machine Systems, Advanced Information Processing

[1J06-08] resilience and diagnosis
Chair: Hiroshi Ujita (Inst. for Environmental and Safety

Studies)
4:10 PM - 5:00 PM Room J (16-305 Building No.16)

[1J06] Enhancing Emergency Response on the Field
Based on Analysis of Fukushima Daiichi Nuclear
Accident
*Kyoko Oba'?, Atsufumi Yoshizawa®, Masaharu
Kitamura® (1. Japan Atomic Energy Agency(JAEA), 2.
Nagaoka University of Technology(Nagaoka Univ.), 3.
International Research Institute for Nuclear
Decommissioning(IRID), 4. Research Institute for
Technology Management Strategy(TeMAS))

4:10 PM - 4:25 PM

[1J07] Enhancing Emergency Response on the Field
Based on Analysis of Fukushima Daiichi Nuclear
Accident
Atsufumi Yoshizawa', *Kyoko Oba®?, Masaharu
Kitamura® (1. IRID, 2. JAEA, 3. Nagaoka Univ., 4.
TeMS)

4:25 PM - 4:40 PM

[1J08] Diagnosis Framework based on Combined Use of
Agents
*Haruna Hayasaka', Makoto Takahashi' (1. Tohoku
Univ.)

4:40 PM - 4:55 PM
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Oral presentation | Ill. Fission Energy Engineering | 304-1 Thermal
Hydraulics, Energy Conversion, Energy Transfer, Energy Storage

[1K01-04] Pool Scrubbing
Chair: Shunsuke Uchida (IAE)
10:50 AM - 12:00 PM Room K (16-306 Building No.16)

[1KO1] Experimental Study on the Aerosol Removal
Efficiency of Pool Scrubbing
*Miyuki Akiba', Akitoshi Hotta' (1.S/NRA/R)
10:50 AM - 11:05 AM

[1KO02] Decontamination factor measurement of pool
scrubbing
*HAOMIN SUN', YASUTERU SIBAMOTO", YURIA
OKAGAKI", TAISUKE YONOMOTO" (1. Japan atomic
energy agency)
11:05 AM - 11:20 AM

[1KO3] Experimental study on aerosol behavior in a gas-
liquid two-phase flow
Kazuki Yamamoto', Kouta Fujiwara1, Tomohisa Yuasa',
Shimpei Saito’, Naoki Horiguchi', Akiko Kaneko',
*Yutaka Abe' (1. University of Tsukuba)
11:20 AM - 11:35 AM

[1KO4] Experimental Study on Particle Behavior Inside a
Single Rising Bubble
*Kouta Fujiwara1, Kazuki Yamamoto', Shinpei Saito",
Tomohisa Yuasa', Naoki Horiguchi®, Akiko Kaneko',
Yutaka Abe' (1. University of Tsukuba)
11:35 AM - 11:50 AM

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

[1K05-08] Source term and Filtered Vent
Chair: Tetsuaki Takeda (Univ. of Yamanashi)
2:45 PM - 3:50 PM Room K (16-306 Building No.16)

[1KO5] Evaluation of Fission Products Released during
the NPP Severe Accident
*Ayumi Itoh", Karasawa Hidetoshi', Marco Pellegrini1,
Okada Hidetoshi', Naitoh Masanori' (1. The Institute
of Applied Energy)
2:45 PM - 3:00 PM

[1K06] Evaluation of Fission Product Released during
the NPP Sevier Accident
*Hidetoshi Karasawa”, Ayumi Ito’, Marco Pellegrini1,
Hidetoshi Okada’, Masanori Naito' (1. Institute of
Applied Energy)
3:00 PM - 3:15PM

[1KO7] Development of evaluation method for two-phse

flow in Venturi scrubber for filtered venting
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*Naoki Horiguchi®, Hiroyuki Yoshida®, Yasuhiro Nakao',
Akiko Kaneko', Yutaka Abe' (1. Univ. of Tsukuba, 2.
AESJ)
3:15PM - 3:30 PM

[1KO8] Development of a high efficiency multi-nuclide
aerosol filters for radiation protection during a
process of cutting core
*Tadashi Narabayashi', Akinori Ishii', Go Chiba',
Masanobu Sato?, Takao Masuda®' (1. Hokkaido
University, 2. Tohoku University)
3:30 PM - 3:45PM

Oral presentation | Ill. Fission Energy Engineering | 304-1 Thermal
Hydraulics, Energy Conversion, Energy Transfer, Energy Storage
[1K09-13] Liquid-Metal Thermal Hydraulics
Chair: Shinji Ebara (Tohoku Univ.)

3:50 PM - 5:10 PM Room K (16-306 Building No.16)

[1K09] Advancement of Sodium-water Reaction
Phenomenon Analysis Code SERAPHIM
*Akihiro Uchibori', Akira Watanabe?, Takashi Takata',
Hiroyuki Ohshima' (1. JAEA, 2. NDD)
3:50 PM - 4:05PM

[1K10] Hierarchical Analysis on factors related to self-
wastage phenomenon in sodium-water reaction
*SUNGHYON JANG', Akira Yamaguchi' (1. The
University of Tokyo)
4:05PM - 4:20 PM

[1K11] Developmentof Evaluation Method for Cold Trap
in FBR
*Akinori Tamura', Shiro Takahashi', Hiroyuki Nakata?,
Akio Takota® (1. Hitachi Ltd., R&D Group, 2. HGNE)
4:20 PM - 4:35PM

[1K12] Development of Evaluation Method for Cold
Trap in FBR
*Shiro Takahashi’, Akinori Tamura’, Hiroyuki Nakata?,
Akio Takota® (1. Hitachi, 2. Hitachi-GE)
4:35 PM - 4:50 PM

[1K13] Computational Study of Forced Convection Heat
Transfer for Heating of Liquid Metal in a
Circular Tube
*Koichi Hata', Katsuya Fukuda 1 Suguru Masuzaki 2
(1. Graduate School of Maritime Sciences, Kobe
University, 2. National Institute for Fusion Science)

4:50 PM - 5:05 PM

Oral presentation | Ill. Fission Energy Engineering | 304-1 Thermal
Hydraulics, Energy Conversion, Energy Transfer, Energy Storage
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[1K14-16] Two-Phase Flow and Phase Change 1
Chair: Michio Murase (INSS)
5:10 PM - 6:00 PM Room K (16-306 Building No.16)

[1K14] Development of a Drift Flux Model for Rod
Bundle Geometries at Low Flow and Pressure
Conditions
*|kuo Kinoshita', Toshihide Torige", Joshua Paul
Schlegel?, Takashi Hibiki®* (1. INSS, 2. Missouri S&T, 3.
Purdue Univ.)

510 PM - 5:25PM

[1K15] Basic Experiment on Void Drifting
Characteristics around a Cylindrical Obstacle
under Stagnant Water Condition
*Akinori SATO', Shinichiro UESAWA?, Hiroyuki
YOSHIDA?, Kazuyuki TAKASE" (1. Nagaoka University
of Technology, 2. Japan Atomic Energy Agency)
5:25PM - 5:40PM

[1K16] Development of Prediction Technology of Two-
Phase Flow Dynamics under Earthquake
Acceleration
Akifumi Miyazaki', *Yuchen Wu', Akiko Kaneko",
Hideaki Monji', Hiroyuki Yoshida?, Yutaka Abe' (1.
Tsukuba Univ., 2. JAEA)

5:40 PM - 5:55PM

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

[1LO1-06] HLW Treatment
Chair: Daisuke Akiyama (Tohoku Univ.)
2:45 PM - 4:20 PM Room L (16-503 Building No.16)

[1L0O1] Realization Development of the Flexible Waste
Management System for MA P&T Technology
*Akihiro Suzuki', Fumiki Mizusako', Yaohiro Inagaki?,
Tatsumi Arima?, Tetsuo Fukasawa®, Kuniyoshi
Hoshino®, Yusa Muroya®, Tatsuro Matsumura® (1.
NFD, 2. Kyushu Univ., 3. Hitachi-GE, 4. Osaka Univ., 5.
JAEA)
2:45PM - 3:00 PM

[1L02] Development of Separation Process of High-
level Radioactive Liquid Waste using lonic
Liquids
*Tadayuki Takahashi'?, Tatsuya Ito”, Seong-Yun Kim'

(1. Department of Quantum Science and Energy
Engineering, Graduate School of Engineering, Tohoku

University, 2. Japan Nuclear Fuel Limited)
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3:00PM - 3:15PM

[1LO3] Separation and Recovery of Se, Zr, Pd, Cs from
high-level radioactive waste by using ion
exchange method
*Tatsuya Suzuki', Satoko lkezu', Yu Tachibana',
Masanobu Nogami? (1. Nagaoka University of
Technology, 2. Kindai University)
3:15PM - 3:30 PM

[1L04] A spectroscopic study on interface toward
improvement of solvent extraction method for
high-level liquid waste
*Ryoji Kusaka', Masayuki Watanabe' (1. Japan
Atomic Energy Agency)
3:30PM - 3:45PM

[1LO5] Selective Separation and Recovery of Ruthenium
from High-level Liquid Waste and its Effective
Utilization
*Tatsuya ITO", Seong-Yun KIM?, Nobumichi NAGANO',
Keitaro HITOMI" (1. Dept. of Quant. Sci. and Energy
Eng., Grad. Sch. of Eng., Tohoku Univ.)
3:45PM - 4:00 PM

[1L06] Recovery of palladium by radioresistant
microorganisms
Norizo Saito', Ryutaro Fujimori', Yutaro Kinoshita',
Masakazu Furuta’, Toshiyuki Nomura', *Yasuhiro
Konishi' (1. Osaka Prefecture University)

4:00 PM - 4:15 PM

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

[1L07-12] Predisposal management of Fukushima

Accident waste
Chair: Tatsuya Suzuki (Nagaoka Univ. of Tech.)
4:20 PM - 5:55 PM Room L (16-503 Building No.16)

[1LO7] Examination of the Decontamination Method for
Contaminated Concrete Rubble
*Akira Hasegawa', Kohei Shibata', Shunta Sakuragi’
(1. ATOX CO., LTD.)
4:20PM - 4:35PM

[1L08] Development of the treatment technology using
a molten salt for contaminated concrete.
*Yu YAMASHITA', Shohei KANAMURA', Masaru
YUHARA" (1. Toshiba Corporation, Power and
Industrial Systems Research and Development Center,
Nuclear Chemical and Cycle Technology R&D Dept.)
4:35 PM - 4:50 PM

[1L09] Influence of ultrasonic irradiation on Cs
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retainment ability of the biotite
*Makoto Arisaka' (1. JAEA)
4:50 PM - 5:05 PM

[1L10] Irradiation experiments of simulated carbonate
slurry in HIC
*Takafumi Motooka', Yamagishi Isao’ (1. JAEA)
5:05PM - 5:20 PM

[1L11] Vitrification of Cs-Sorbed Zeolite Waste
Generated from Decontamination of Effluents
at Fukushima Dai-ichi NPP
*Koji Yamakado', Yaohiro Inagaki1, Tatsumi Arima’,
Kazuya Idemitsu’, Nobuaki Sato?, Akira Kirishima?,
Daisuke Akiyama® (1. Kyushu Univ., 2. Tohoku Univ.)
5:20PM - 5:35 PM

[1L12] Vitrification of Cs-Sorbed Zeolite Waste
Generated from Decontamination of Effluent at
Fukushima Dai-ichi NPP
*Daisuke Akiyama', Atsushi Tsuchiya®, Nobuaki Sato",
Akira Kirishima', Yaohiro Inagakiz, Tatsumi Arima® (1.
Tohoku Univ., 2. Kyushu Univ.)
5:35 PM - 5:50 PM

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

[1M01-04] Fukushima Daiichi Nuclear Power Plant
Accident

Chair: Chiaki Kino (1AE)

10:05 AM - 11:10 AM Room M (16-504 Building No.16)

[1MO1] IC was no operation between earthquake and
tunami in F1 No.1 Reactor
*kiyoshi yoneyama' (1. H.O.Yoneyama)
10:05 AM - 10:20 AM

[1M02] Final Report of Study Group on Tsunami
Countermeasures for Fukushima Accident
*Ritsuo Yoshioka', Masaaki Fuchigamiz, Kenji lino®

(1. Japan Functional Safety Laboratory, 2. Komatsu

Ltd., 3. SYDROSE LP)
10:20 AM - 10:35 AM

[1M03] Correction for pressure measurement data of
Fukushima Daiichi NPP Unit 3 and hints for
understanding on accident progression behavior
based on the corrected data
*|kken Sato' (1. Japan Atomic Energy Agency)
10:35 AM - 10:50 AM

[1M04] Investigation of the accident events which
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occurred in TEPCO Fukushima Daiichi NPS
(second report)

*Yoshitaka Yoshida', Takeshi Matsuoka', Takashi
Sawada', Genki Yagawa', Naoto Sekimura', Ayao
Tsuge', Hideki Nariai', Masaki Shiratori', Hiroshi
Miyano® (1. Working Group on Fukushima Nuclear
Accident, SCJ)

10:50 AM - 11:05 AM

Oral presentation | Ill. Fission Energy Engineering | 306-1 Nuclear
Safety Engineering, Nuclear Installation Safety, PSA
[1MO05-07] Reprocessing Plant

Chair: Yoshitaka Yoshida (INSS)

11:10 AM - 12:00 PM Room M (16-504 Building No.16)

[1M05] Study on the combustion behaivior of
radiolytically generated hydrogen explosion in
vessels at the reprocessing plant
*Takashi Kobayashi', Takeshi Mikami', Motohiro
Sakaihara', Osamu Kanehira', Yoshikazu Tamauchi?,
Tatsuya Kudo?, Masanao Nakano?, Naoya Sakagamiz,
Kohei Otake?, Nobuyuki Arai® (1. Mitsubishi
Materials Corporation, 2. Japan Nuclear Fuel limited)
11:10 AM - 11:25 AM

[1M06] Study on the combustion behavior of
radiolytically generated hydrogen explosion in
vessels at the reprocessing plant
*Wenbin Dai’, Yoshinori Hirashima', Motohiro
Sakaihara', Osamu Kanehira', Yoshikazu Tamauchi?,
Tatsuya Kudou?, Masanao Nakano?, Naoya Sakagamiz,
Kouhei Ootake?, Nobuyuki Arai® (1. Mitsubishi
Materials Corporation, 2. Japan Nuclear Fuel
Limited)

11:25 AM - 11:40 AM

[1MO7] Study on the combustion behavior of
radiolytically generated hydrogen explosion in
vessels at the reprocessing plant
*Tatsuya Kudou', Yoshikazu Tamauchi', Masanao
Nakano', Naoya Sakagami1, Kouhei Ootake', Nobuyuki
Arai’, Wenbin Dai?, Motohiro Sakaihara®, Osamu
Kanehira® (1. Japan Nuclear Fuel Limited, 2.
Mitsubishi Materials Corporation)

11:40 AM - 11:55 AM

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

[1M08-11] External Hazard Including Security

Issue
Chair: Hidehiko Kuroda (TOSHIBA)
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2:45 PM - 3:50 PM Room M (16-504 Building No.16)

[1MO08] Research and Development of Probabilistic Risk
Assessment Methodology of External Hazard
Combinations
*Yasushi OKANQ', Hidemasa Yamano', Takashi
Takata', Hiroyuki Nishino', Kenichi Kurisaka' (1.
Japan Atomic Energy Agency)
2:45PM - 3:00 PM

[1MO09] Research and Development of Margin
Assessment Methodology of Decay Heat
Removal Function against External Hazards
*Hidemasa Yamano', Hiroyuki Nishino', Kennichi
Kurisaka' (1. Japan Atomic Energy Agency)

3:00 PM - 3:15PM

[1M10] Interface of Nuclear Safety and Security
*Kazuyuki Demachi’, Mitsutoshi Suzuki?, Takashi
Takata?, Yoshiki Kimura?, yo Nakamura?, Masaaki
Suzuki®, Yoshiyuki Narumiya4, Hiroshi Miyano5 (1.
The University of Tokyo, 2. Japan Atomic Energy
Agency, 3. Tokyo University of Science, 4. Kansai
Electric Power Co., Inc., 5. Hosei University)
3:15PM - 3:30 PM

[1M11] Interface of Nuclear Safety and Security
*Mitsutoshi Suzuki’, Kazuyuki Demachi? (1. Japan
Atomic Energy Agency, 2. The University of Tokyo)
3:30 PM - 3:45PM

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

[1M12-18] Evaluation of Source Term and

Radiation Dose
Chair: Shogo Higaki (Univ. of Tokyo)
3:50 PM - 5:45 PM Room M (16-504 Building No.16)

[1M12] Adsorption characteristics of methyl iodine on
AgX in low temperature region-Part 2
*Toshiki Kobayashi', Jifeng Wang', Yoshihiro
Ishikawa', Yuichiro Uzuyama’, Koji Endo’ (1. Rasa
Industries. LTD. Electronic Materials Div.)
3:50PM - 4:05PM

[1M13] Analysis of iodine behavior experiments under
the severe accident condition using MAAP5
code
*Toru Sakamoto', Daisuke Fujiwara' (1. TEPSYS)
4:05PM - 4:20 PM

[1M14] Development of the evaluation method of

cesium release in level 2 probabilistic risk
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assessment
*Koichi Nakamura®, Yoko Yamane?, Keigo Murata®,
Atsushi Ui", Hiroshi Endo’ (1. Central Research
Institute of Electric Power Industry, 2. Advancesoft
Corporation, 3. Trust Tech)
4:20 PM - 4:35 PM

[1M15] Development of the evaluation method of
cesium release in level 2 probabilistic risk
assessment
*Yoko Yamane', Koichi Nakamura?, Keigo Murata®,
Atsushi Ui%, Hiroshi Endo® (1. Advancesoft
Corporation, 2. Central Research Institute of Electric
Power Industry, 3. Trust Tech)
4:35 PM - 4:50 PM

[1M16] Development of the evaluation method of
cesium release in level 2 probabilistic risk
assessment
*Keigo Murata', Koichi Nakamura®, Yoko Yamane?,
Atsushi Ui*, Hiroshi Endo® (1. TRUSTTECH
Corporation, 2. AdvanceSoft Corporation, 3. Central
Research Institute of Electric Power Industry)
4:50 PM - 5:05 PM

[1M17] Development of the evaluation method of
cesium release in level 2 probabilistic risk
assessment
*Taizo Kanai', Hiroshi Endo’ (1. CRIEPI)
5:05 PM - 5:20 PM

[1M18] Development of the evaluation method of
cesiumu release in lebvel 2 probabilistic risk
assessment
*Hiroshi Endo’, Yoko Yamane?, Koichi Nakamura',
Atsushi Ui", Taizo Kanai', Keigo Murata® (1. CRIEPI,
2. AdvanceSoft Corp., 3. Trust Tech Corp.)
5:20PM - 5:35 PM
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Oral presentation | VI. Health Physics and Environmental Science | Health Physics and Environmental Science

[1A01-05] Environmental Assessment
Chair: Jun Goto (Niigata Univ.)
Mon. Mar 27, 2017 10:40 AM - 12:00 PM Room A (16-101 Building No.16)

[1AO01] Critical Analysis of “ SPEEDI” Controversy
*Kohta Juraku’, Shin-etsu Sugawara® (1. Tokyo Denki Univ., 2. CRIEPI)
10:40 AM - 10:55 AM

[1A02] Horizontal resolution dependence of the deposition amount of
radiocesium from the Fukushima Dai-ichi Nuclear Accident in atmospheric
dispersion simulations
*Akiko FURUNO', Haruyasu NAGAI' (1. JAEA)
10:55 AM - 11:10 AM

[1AO03] Estimation of Effective Dose from External Exposure Due to Short Half-
life Nuclides in the Prefectures Surrounding Fukushima
*Hirokazu Miyatake', Nobuaki Yoshizawa', Masaki Kawai', Sachiko Hirakawa', Mari Takizawa',
Kana Murakami', Osamu Sato', Shunji Takagi', Gen Suzuki? (1. Mitsubishi Research Institute,
Inc., 2. International University of Health and Welfare Clinic)
11:10 AM - 11:25 AM

[1A04] Pathways of 1-129 to lake water in the brackish lake near the nuclear
fuel reprocessing plant in Rokkaso
*Yuhi Satoh’, Shinji Ueda', Hidenao Hasegawa', Hideki Hasegawa', Shun'ichi Hisamatsu' (1.
IES)
11:25 AM - 11:40 AM

[1AO05] Study of lodide and Cesium Decomposition-Collection by Atmospheric
Pressure Microwave Discharge Technique
*Masayuki Umeda’, Yutaro Aoki', Glenn HARVEL?, Takeyoshi Sunagawa' (1. Fukui University of
Technology, 2. Univ. of Ontario Inst. of Tech.)
11:40 AM - 11:55 AM
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JERRNT L BRI =2 U 77— 20 b HEE L, AR (BE~1000 knfEik) (2381 2 4T84 ]
ML TE R, —, FEREBEOBITEECE L i, R OB HEE L2 RS Sz v 5
& OFERIEZ EBRAR L SR B (CTBTO) O#LHIFT THIE S4v7z Cs-137 DU EE 23/ Al 9~ 2 A7)
WY FEANBHEL TR, FTo, ES ORI X 0 EEREAL O KZILESAENT & CTBTO Ol
EMED DHEE SR EIT, JRFEOHEEME L AR E VW, ABFZETIE, WSPEEDI (2 &
% ALHER R o — b O RGHLEENT % S hts L . B AR O KZIEEANT & OZR ORI DN TELET D,
2. PREREHE

JE - FIRERE DS HETE L 72 B IR & V7= WSPEEDI (2 & 2 AR BRI O K&k fEdT & CTBTO
ORERER & OHEETIL, Cs-137 DRI HFIREFHHRMIL, RFELDOR L X #0472 U U Kk &
SRR EREE O BE SRV L EEE DT/ NG D b O O el L < FEL L7228,
FILE D EOEINC T o7 70 E TR/ E Uo7z, — . WEEZBE LR THOIWAH T A
2, ERRO X5 B EEEEEIC & D R T IRE OB K AREEIX R S e o, Eio, Bl
TE 2 AT o 17 B A O RKIEHAENT T, SEIRN O Cs-137 DRSS L vba &4 BAFICHE L T\,
ZH L0 AREERBIEL O KR KILBURHT CIIibs 2 B REHME 2 2 & TRERFIRE R KICHET 5
A D Y | JEHGHE DA FFRE DIE LA B O RFHIE 2 BER L T D & DIREZSL T,
K3 fERE 9. 27, 54, 81 kmD 4 FEADILBURAT 24 Flti L. TLAE B DK i REIR AT & i~ T,
3. RITHR

VLA IZ DWW CIE, AR REEEDSHLS 72 D1F EOKFE « SRIEIEHANES 700 . HIR AT O m i
DERFEMER S5 2 & Tl AT COWEENEIINT 2 A & e o7z, mMIREIC O WL, B
KAMOFHMEOLELEE T DLENR DY | BUEMNT T Ch 5, AKFfFRE & MR LS &O R
ZEBRMICHLNC L, R 6 2ERAr— L T B0 b 2 I8BT4 it 25 2 & 345 % Off
BTH D,

*Akiko FURUNO?, Haruyasu NAGAI!
DUAEA
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BERIRICE T 5 EFEHAREERDN BT < 20T
Estimation of Effective Dose from External Exposure
Due to Short Half-life Nuclides in the Prefectures Surrounding Fukushima
“EE WY, R OCEW Y, WA BN, P om0, nEE EH
B SR, R, dR B, K T
LK) ZZERADIET, EBRERELE R

AT — 1 (JAEA) DRERRA b & 12, MBI 5 2 E MR ORIHE L0 ST 21700,
SHHEE < 10 & B BRBRPIT & 1T > 72, BT — 3 12 K B ERTRIZ L SCs & ¥TCs 1D T 2 = & 4
B WALE S L AT < BRI 2 LRI RO %15 & AT L7,

i

F—T—F: ZEWMRESR, SMNTHIE < RE, RETM, ACREOERE, @5 R
1. Bk

EATH—_A THESN-mEAL 6 It CEFR. ER, KRR, iR, BEER, TER) 0z
MEROEHEORBNEE, Fig ORBEROBMcERLT 5, ZORMRICK LT, BRSO
TERERE, I K D BORBMEI, 22 R & B R OBk, Ny 7 7T v REZEZE LT, FiL
RN 2 BREOBMEDRELTMT 5, 2ok &, B SomEEiifEicon Tt ®'Cs 1ckd 5
WAEBDOEZBET S Z L CYURBREICERT 28X MEOFMEZ1T 5,
2. ¥&R

R 6 JRITIS1T 2 BREE DB TN 8 O RIS R A4 Fiet 1 AKX O 10 FRIZ OV T FRITRT,
JE3 6 BT W TR, ik 14T 0.6 mSv 2, Hcfk 10 48T 1.7 mSv B OHEFHE R & 72 -
7oo T OHEFHERIZ, UNSCEAR IZ X D HEFHER O#PHICINE 2,

AWFFED R (mSv) UNSCEAR OFFAfi (mSv)
T LA L 104 SRR LAR Fit% 10 4R

=R 0.26 - 0.14~0.31 0.1~0.7
R 0.53 0.92 0.05~0.55 0.1~1.3
PRI 0.39 1.2 0.06~0.54 0.1~1.3
WA B 0.62 1.7 0.06~1.07 0.2~2.5
TR IR 0.16 - 0.06~0.50 0.1~1.2
TR 0.23 - 0.05~0.76 0.1~18

* ERREENFHATON Y 7 7T 0 v RICE LS E TR 2177
3. SROKE
LS, BEEORIERESLT I 2 b—ra URERICESE, WO DIREBOHEZHE L, FHRICHE
HT 2 EBEDHOE NI LD HEHEROZR 2T 5,
Z OBIRITBREFE ZFCHE [T 26~28 EEEF T ) S ERBRASTE (HOTROMBEICR 2 O TATE) | (DR : HUR
R RERHIC I B EROBEFNIC BT 2 G (cBV0THEMLE b 0T,

“Hirokazu Miyatake®, Nobuaki Yoshizawa®, Masaki Kawai®, Sachiko Hirakawa', Mari Takizawa®, Kana Murakami®, Osamu Sato’,
Shunji Takagi', Gen Suzuki?,

Mitsubishi Research Institute, Inc. , 2International University of Health and Welfare Clinic tom Research Lab.
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RKEBLEHESREEDRKBIZE T HMKDAD 1-129 SRR

Pathways of 1-129 to lake water in the brackish lake near the nuclear fuel reprocessing plant in Rokkaso
R OKET, FEHE B, BRI S, AN B Ak B
BR BB BT ST AT
Pogk - FARIRIS o FTAT O KPR AVER it 5 T 512 & 5 VUK & kG & L. 2006~2015 =D KAFIZEB1T 5
AR D 1-129 ~DOFMAETL GR)IDK, KL OZEOfh) OFGREHEE LTz,
F—D0—F :1-1129, KFIFAEMRR, Wik, RAKIH
1. #%

BRBERM RN ZE AT Cid, RAUFALBRRERR (S ERE L. ¥Rk & VBRSNS DK O RER 2BV T,
A% D FREEI L 5 WK 0 1-129 JEE DRRMFZE L 28 L C & 2™, [Afis%ix 2006~2008 4Ei281 5 ff
FA U R RE O B W AR BR BT (DL R GIr D (S3@H £ 0 2 < @ 1-129 & KK OMERE~HEH L7223,
Z IS E S TR O 1-129 JREEITAY LM L7z, FALLARED HBEIS AT T 1-129 Y B 1 XU 1] CARiT
& RIFREE & TR LT b, ARBFZE T, BRI I DK 0 1-129 3R EE DAL BN 2 5439 5 72,
IHETHLNINIAK, FARLOIR KT O 1-129 #EE . K OFREK DS HERE S A HAT O
)N & WK DIRE A VT, WK~ 1-129 DA HEFGTIR GAIIK, MK, Eofth) OFEREZFE T LT,
2. MEEAZE

FENTICH W27 — 2 1%, 2006~2015 FEDEFEICKITHE (6—7 H) KOFRK (10 H) (IR, #K &
WK Z BRI L, 1-129 Z N E EorEt, W2 KE e o —I2 k- THIE L 7=,

BHAEIRO T HRIL, LT X2 IZHEH LT,

O KT DHKDIREFEOHEH

MK DIRAHE (R) = (WAKDE S — WK DHE ) | (K DMLy — KO 5
@ WKTOFLIUZHHKT D 1-129 JRE DO HEH

IR ESRD 1-129 R = IR 1-129 L X (1—R)

KR 1129 RE = WK 1-129 #E X R

« ZOMOREIRE KD 1-129 JEE = KD 1-129 B2 — GaJIIK+#EK)H D 1-129 5
3 MREER

RT3 1 DMK 0> 1-129 #FE 1T 2006~2008 4E(27MF C 0.25~29 uBgq L ' £ T EH L7Z, Z M
R DA PAGIR O T 515, Z Ot GAIJIIZK R OMEAKEIAN) 2ME LI TH Y (CEYE 77%) . RICHEKR & < CF
¥%)19%) , WIKIZ/ANE Do 7o (B 4.3%), 2 OFGROHEERSIL, GBI HIZ T 2WK~D 1-129
HERRTRIE, BRI L 0 K&~ EHEH Sz 1-129 TH Y . SR AICHEE~ & HEH &7z 1-129
NEHELTNDIEERBL TS,

IR AR 01K 1 o> 1-129 #4713 0.11~0.31pBg L1 (P34 0.14pBq LY Th o7z, Z OEEDFK i
FIROFEIL, ZOMMPAELENTHY (FY 72%) . WK LEIDKIZFRRRE GEIFY 18%) Th o7,
T ] AR AR B AL B i 5% 70> B R~ 1-129 DN LTz Z & v b | [AlERR 2> B D K5 T
WSRO 1-129 127 5 L7z L 13B 2 <\ — 05, Bl Fic 61T 2 BRI D JE10 138 & O JEHER
Wi 1-129 OEREABH SN TEY, TALES 1129 BEE TR STV D™, LR -> T, YR
LIRIZ 3BTl GIWT R R BRBE P~ L 72 1-129 28, A LR 8IC X 2 EER A, Lk 0%
B ROHEREM) ORI S OBRE AR T, WKF O 1-129 ~OEEARHHEIR & 7o > TV D Z L VR &
N5,

ek, AREFEHIZ, SHREPDOZFFEICL VB ONTREO—EHTH D,

35 3Tk
" Ueda et al. (2015) J. Radioanal. Nucl. Chem., " BREZR} AR ATFZET PO RERA TR A (2007 — 2015).
“Yuhi Satoh, Shinji Ueda, Hidenao Hasegawa, Hideki Kakiuchi, and Shun’ichi Hisamatsu.

Institute for Environmental Sciences.
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Study of Iodide and Cesium Decomposition-Collection by Atmospheric Pressure Microwave Discharge

Technique

HEE B!, HA MKES!, Glenn,HARVEL?, #JIl 3!
VEHTERT, 232 ) F TR RS

TN T T XT3 vibt v U AOGIEEMITIZIE W T, BHEAXT MLV T AT ST
AU AOZEBMER LI LIz, EHIT, fiEZITHI M7 v BN T, BRI TF(EHD)DE 2
AW HEEEAEZER L, 77 AL VEHEEIN D 3 VROMELRLT,

F—T—F: RRE~A 7 0ll, Ar 7T X~, L, BREERI6E

1. 88

AiEl, RRE~ A 7 m A EEZHNTCa vl ) v AKDEE T2 63 vELHBEL, L & L THi%E
T 5 HIEIZOWTIRARTz, VZ2ZTHENLH7ZIC, F 7t T T A(CHREHF NGO L OffEZ2 R AT, Z
DL ZFFFICHBES LD Cs I2HF B LEBORFT 2T o7, S B2, BRILARF(EHD)DOHA 4 F v 7o fliE
TEEERL, V7 AVICL VBN S 3 v ROMELRALT,

2. RE&

()~ A 7 0B AL 245GHz e K~ A 7 0T 1.3kW D~ A 7
aRAEEE A, TAEY T T X ERESE, CGILRAEY, L
DEEIToTo, ZOL ZMAFICHBESND C ODEHITONT
OLYMPUS 8 Ry R XA 2E (8 & OF Stellarnet #E440> 7
7TAN—ZNVTFF ¥ RN AR N TREZIT o 7o, 72, Fricid
ZRUTMHEEELZ RN T, LOWMELTTV., SERIHELEE 2 VT
R 3T 21T 572, Z 2 C. Fig.1 | EHD BN O 2 0 FjiE
HAESHLLEOFERAZRT, MERE FICEMER o TohiF2B< 2
LTI FANCHR DR F 2R T2 Z L2 AREL LT D,

3. ¥

KI Z#EHZH W25 G FER, CsLBHI B W TH I U RZHBEL | LOWMENTA D Z LR TE -,
T, TITRRORNART MVOREEITH ZETT NI T T AOEEEZH LT L, FIRFC HEE
IND Cs DEFZHOVWTHEH LN L, SBIZ, FIiZBRLUIHBEEEOFMEZH SN L, HE
BREE F CHM & R o TR T OZFEB OV T B RFT 21T 0 72, REFFEOFEMILERRCERE T 5,

Fig.1 == v )&

BE XMk
1) #EH B2, Glenn HARVEL, W12 [KRKULE~ A 7 mEEIEIC L5 3 Uikl U U L RMSENE] B ARR T 1%
22016 FIKO RS FHHEE R 2]J08

* Masayuki Umeda !, Yutaro Aoki !, Glenn,HARVEL ? and Takeyoshi Sunagawa:!

! Fukui University of Technology., 2 University of Ontario Institute of Technology.
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[1A06-09] Radiation Protection and Control
Chair: Toshihiko Ohnuki (Tokyo Tech)
Mon. Mar 27, 2017 2:45 PM - 3:55 PM Room A (16-101 Building No.16)

[1A06] Involvement of antioxidant function on suppressive effect of alcohol-
induced mouse gastric mucosal injury by inhalation or drinking of radon
*Takahiro Kataoka', Reo Etani', Norie Kanzaki', Akihiro Sakoda?, Hiroshi Tanaka?, Yuu Ishimori®
, Fumihiro Mitsunobu®, Takehito Taguchi®, Kiyonori Yamaoka' (1. Grad. Sch. Health Sci.,
Okayama Univ., 2. Ningyo-toge, JAEA, 3. Grad. Sch. Med. Dent. Pharm. Sci., Okayama Univ.)
2:45PM - 3:00 PM

[1AO07] X-ray Estimation generating from Gantry Type Liniac by Monte Calro
Method
*Yoshihiro Ogawa’, Shigemi Ogawa?, Ryotaro Yahagi? (1. Faculty of Applied Sociology, Kindai
University, 2. Accuray Japan K.K)
3:00PM - 3:15PM

[1AO08] Study on application of risk insights from level 3 PRA to regional
disaster prevention plan
*SHO NAKAMURA', Hitoshi Muta', Ken Muramatsu® (1. Tokyo City University)
3:15PM - 3:30 PM

[1A09] Combination Study of Flavonoid Composite Using Glucosyl-rutin for
Radioprotectors
*Yasushi Aizawa', Shigeaki Sunada?, Hao Yu?, Takamitsu Kato®, Mitsuru Uesaka'?* (1.
Department of Bioengineering, School of Engineering, the University of Tokyo, 2. Department
of Nuclear engineering ansd Management, School of Engineering, the University of Tokyo, 3.
Department of Environmental &Radiological Health Sciences, Colorado State University)

3:30 PM - 3:45PM
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SRKRYODBAFEIFBRRICEBTILO—IILFETHR
BHEEEOMSIRIcE T3 EB{EEBEEDRE S

Involvement of antioxidant function on suppressive effect of alcohol-induced
mouse gastric mucosal injury by inhalation or drinking of radon

TR PERS Y, A B, pRIRE BIECY, A R5AZ Mt AR
AR A JCIE ST, BA B, L SRRt
LRAILOR - B - ORAE, 2T - I, SR ILIR - BE - RS

Fir i BRNEIR M TH 5 T RUOWAEIZITHIRICE Y, T a— BRI EVER L
To~ U A BRIEO Hif-CREE S WA (SR H 52 b OOMEI L, @RFEELED L, Znb
£V, 7 FAERUT X0 HiELBREATTIHE L ¢ BRI S 2 3032 2 L VR TE 7,

F—0—F: 7 Ny, BREFBEIEERE, BREES, SiReE

1. #E
A FTCIHx1E, BRERBHMEETH LT RUOMARLT RURROMK @UR) 12k fix~
A

U AFBEREERMEI S D Z L AME L TE T, AR TIE, 7 FYORAEIFBRICL DT va—L
AL R B O BN B R B T D B LHERE OB B DWW TR LT,
2. HiE

BALB/c ¥ 7 A|Z, T K> (2000Bg/m®) Wi A% 721X Sham (Control) W A% 4 % 24 Weftilfit L7=, )5,
7 RUEHIRRAK (8 650Bg/L, 21-25°C, pH7) « 7 FUBiAIERK « ZZ87K (Sham : Control) %, % %2
WAk L CHBR O ERS T, T - SURKE T, 30% (RIRE), 60% (HFiRE), 100% (HiRE)
DT NVA—)vE{L2 BICEZEKRS L, BHEESEZFE L, &5 1Rz F Lo —7 L OEREKk
AN LD LZHFE - fEF L, Beafids K OVE 26 LaEHa gt Uiz, it HIBIT @RI - 7o,
3. MRLELE

1) BREOHIMmIE, F FUOWATTEETY L a—A#BE5OEA & R TIREE Y L a— A HEORAIC
BAECHHEI L7z, TOMOEETHAEEETRZVLOO, HWEEAICH 72, 2) BHBEEEL, 7 Rk
ATIRIRET Va2 — VB EOBEICHERICHD L, FIRET LV a— 5O S -7, [F
BRIz, 7 RUIRRFZIEFRAKEZSTR LZGAICWTUO TV a— VRETHRED L), ARETZR)»
572, 3)7 RV AB LI ONRRAKOHIRIZE Y BFOBBILIRE &N T 572, 7Toa— L EBEICHE
IR ENEIR L, iV 7 FUEBRUC X 2P ERE DT B G- L T\ D Z EARIBTE 7,
4. FE

U EDOFRAREIZRY, 7 RCORALHRITTBIbEREZ TESEL 2 LIk 7 ra— LI
5 BAREEERE E AT D Z LR T E T, £, BAIRRAKOBMREOEE MK SN2 L, K
VIR OALFER S BEE LTS Z bR TE -,

*Takahiro Kataoka!, Reo Etani!, Norie Kanzaki?, Akihiro Sakoda?, Hiroshi Tanaka2, Yuu Ishimori2, Fumihiro Mitsunobu?® Takehito
Taguchi® and Kiyonori Yamaoka!

1.30kayama Univ., 2Japan Atomic Energy Agency
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EVTALVOKIZEBHA Y F)—BYZF v IDLRET HI v B
X-ray Estimation generating from Gantry Type Linac by Monte Carlo Method
NI BN, NI R, RIS EORER
NEERFR AR, CHAT Fa LA

B D O AV EZ T 5720, BFRBHR SNZY =7y hEE—L ANy =570 0
YRR =7 7 TRAET LT 7 AFRED AT b L& FREE 2 & NI 224 2 PHITS TaEAf L 7=,

*F—IJ)—F: o YA =7+v 7, 3DCRT, IGRT—IMRT, = v 7 A#, FE 7 k)i, PHITS

1. [XC®HIZ

Ty MY =Y =T v 7 InbRET HT v 7 AE R WTZEBIEREIL, 2 < OB TR Tt T
Lo WHEYV IR MY —RNEV =7 v 7 0Eke L CREE LN D, HOA~HET Tz y 7 AR 217
9 ZWOTJRRIURE (3DCRT) (2 = ROCEIEFHEIC K 2RI #R 6% (IGRT—IMRT) #4450
W BIAREE AR S, WAWARIBFEMRICHRE SN TWD, 20X 5 23EE % iz is i
B D DU 2B ERAT 2 FERNHINTAT 5 7o DI, RFMEASOER-CEE EA O RN GIEE BE LR ET v
7 ARROFM % 3WTTE T AN a ki E a— K Th 5 PHITS # W TIT o To i RICOWTHIET 5,

2. ftEAE
2-1. AEBERS O DRA VRESE
AW ERHEE, 6MeV & 3.5MeV O TR SN/ ¥ —F Y e E—LAA Ny R=nbRbz v
ARROFEAFFE e NI AT » 7 AR L BRI A B LI Mgk 2 b O 2 WEELE DR S 5,
222 RET VY RBHE
UTIORTFIETRET ST v 7 ZFRO AT bV & FREE A2 & NS Z2 M 55046 2 59 5,
1. BEREESSNTZX—F Y " BRAETD

1072 | |

Ty 7 ARV — 27 R L OFE

2. VREMEE RO L DB LD 3
107

By MLRET BT Y s ARMOFE 8 | 3

3. H—Fy bbby SepbRETs 8 [ ]

9 7 A RO T E0TE E

4 PIERCRESES—F sk E—n = :

b SR B s ARIROFE 107 .

O C ]

3. #R 10° E

HEHERO—PIE LT, E—bR kv S—hb F | | :
BETLHT Y I AROTFINX =AY MLERT, 0 2 4

S=Ht Energy [MeV]

[1] AAEENE T D Z2EI o 2 — “BEHRO Lo ~WEHREE~ =271 (2015 4F)7

*Yoshihiro Ogawa !, Shigemi Ogawa? and Ryotaro Yahagi?

Kindai Univ., 2Accuray Japan K.K.
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Hhik B S ETEI~ D LR JL 3PRA DM R OEAICEET 2%
Study on application of risk insights from level 3 PRA to regional disaster prevention plan
AT Y, R L A !

VIO TR

ABWR 77 v haxtg L LT, LU 3PRAIZE D AROBIE < MREFHEA S #IE < AKBEh RO @
BRI SR OFAR & B X A X v 7552 et U, sl SRt c g 22 m Lz it 4 % 2 & 2z,
F—J—F: L~UL 3PRA, HuIEE; S F 1
1. #¥E

JE -7 B R 3% Dl > U ARIERCIAEL T H 0 . BUEO MBS KGR T R C o R T U A E S
N—=FT B LITEHELNEEZOND, £IT, BENRKREIIRYST VIR AETE OO FEify —
ALK T OB LN — IR — T AR BEL, ENOLDY —RAF — L' N
Sl UThRA RRRERM T TARSDOHITS MEZFMME T2 T5M4FE L~V 3PRA] VD Z LT,

MRS 6 3HINC ST SRR AR B H D & B2 BILD, Table 1 s 7V A4
2 FRBE e ——

FP OB 5 A 2 7 DA, RIS, MBS [ [ e e e
i, GEHIHRBRH . IR 4 S E— s m Gl Uit | i et i om0 i
3 < BRI ATV SO VAT Gibl - Bt - 30y
— MBI - 2 2 A - B - AT O A DY E—

RIS A T2 WSS A5k LERIERNT L Loor |t ]

3PRA = — F& IV THT o7z, =R T U 4% Table 112, 28 [EED MR S
Bt A S M B 7 1 Fig LIRS T O LT i & A
el < IR O T BT B ORI S ot & EHE 2 A 3 L s T ey

T A RE E LT, TSRO & LT, R Fig 1 B R EMm A EE T
DFEWFT VA TC IZOWTERF A I 7L LTHERE TOR

% 0 BERHIZ & 12 BER & TE X =4 0 R I Fig2 10 uﬁE*MMmm
R, BEHERIE O LE TG & LT, BRSO 2L
REVEERSNDBHRIBHH OB AL, FP A 1 R ﬁ]LLh LLLLL
ETIC Ty U — RN oY 2 B 5 - & T

@@“\g\%’c @vz@ge@fg@% Yy

HEODRNREKE 255, ME~OEBEMALEDIE &S

¥

7 5 - . R, - N
BB ER BT Fig.2 SSEMERE (¥4 22 2)
3. $EHR

Kl S 5HE I L~V 3 PRA G A2 @A T 5 7-012i%, BR2ESR LT VAT —2 &2 D X 52
TEL< 0355"%51753‘7(5?&*’“6 LosL., Hulshh st AFTITOILTORWESNRBRELZBEOU X7

HEOT—HERXMT 5T LT, FHEOKEIC l%f%otw%@”* U A ORGSR OEA
WEIFIZKIIS T2 Z E N ATRETH D | ZhRAIDO R RBY 22 MBI SKEEH B ERR DO —Bh 72 5 LB A B D,
BE 3k

[1] BSIATEIEN JRF 2 5B SR L ~UL 2PSA Of#FT(BWR). hk 19 48 3 A, Rk 22 4F 10 A

*Sho Nakamura?, Hitoshi Muta? and Ken Muramatsu®

Tokyo City University,
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Combination Study of Flavonoid Composite Using Glucosyl-rutin for Radioprotectors

RS, RDHEAREE D PR OMNEEEOL Y, B¥or!
VHORRSFERF LHSRZER, 23w T FINSERSFEREE - BO#RIE A E R 7 F)

(k) RIHTT7 7R 7 A REAMIZ L 28 LB BRI O 20 M 2 M i akii bl s L7223, i
HEDOEDHAKEMNET TR A R (T 7Y ay) OfBIZ L > THRENRISEVDR RO, AFEERTIL,
ELILT 7Y arOEEEZBMLCH#ERE L TR VR#ER T 78 A4 FESGEROMBAG DI O T
HORBAEREHEKT D,

F—T—F : BHBYGER, I8 A4 K, WEBLTF o, 7IR A4 FMEEE

1. #E

PR LT 0, KIBHEICENRT 7 TR ) A4 RTH Y, BEBRB#EIREN RS Tna Y, Lz
B KVEME A E UK, I~ OB SABNENME T T 8 EN H 5 M, 22T, ABFETIE, 2
DI % FR 5 7280 BRIV T2 (MGR) DRIV EBI R ZFIA L7 L7 TR ) A REAEREER L,
PR LIEYEORE L A 2 W2 2R 21TV £ OFHMEOREEZIT > 7=,

2. RBRFESIUHR
ATRIC LKV IERIL =7 TR ) A4 NEARIEKIZ, BEBLTF v AR LKA IR /A4 8 (77
Vay) OMAGDLEICL - T, ER#EDRIGEC SR SN, £ 2T, AR TIE, HkiaErE~
TR A RTHLI~AXVLF L (HES) ZMMAT3FEDT 7R A4 FEAGHE (K1) Z/ER L, B
HENROWK EIT -T2, ZUDIT, TRENDO T TR ) A REAE (250uM ) @ DPPH 7 ¥ A ViHEENM:
oo LI, REA B LT, ZO/E, GENn D8k
KE\EMEZ TR A4 FORFHIZ L - T,

©
-3

OH OH O
HO. O O‘ O o Quercetin(QUE)

DPPH* scavenging activity [%]

LT @ %5ma 40 DPPH 7 2 71 v DI BTGP F 72 - T
P & W (B2), 0, s e T oM
TS| e E A1 (QUE/GR) 7%, e b 0 R LT
—fﬁ¢©/ PE(58.2%) AR L., Ziid, B
Naringenin{NAR) Flavonoid(250,M) TR A REMTORRBRER LD

B1 7584 MEAK [} 2 DPPHH TS PR FERAAS L B2

BEXH
[1] S. Sunada, et al., Molecular Medicine Reports, 10, 1, (2014) pp.10-14
[2] H. Yu, et al., Int, J. Mol Med, 38, 5, (2016) pp. 1525-1530

*Yasushi Aizawal, Shigeaki Sunada?, HaoYu?, Takamitsu Kato?, Misturu Uesaka!

1School of Engineering, the University of Tokyo, 2Department of Environmental & Radiological Health Sciences, CSU
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[1A10-15] Environmental Remediation
Chair: Hirokazu Miyatake (MRI)
Mon. Mar 27, 2017 3:55 PM - 5:30 PM Room A (16-101 Building No.16)

[1A10] Enhanced desorption of cesium from vermiculitized biotite by
hydrothermal treatment with eluting cations
*Xiangbiao Yin', Hideharu Takahashi’, Yusuke Inaba’, Kenji Takeshita' (1. Tokyo Institute of
Technology)
3:55 PM - 4:10 PM

[1A11] Prediction of ambient dose equivalente rate in the early phase of the
Fukushima accident
*Sakae Kinase'?, Fumiya Honda? (1. JAEA, 2. Ibaraki Univ.)
4:10 PM - 4:25 PM

[1A12] Prediction of ambient dose equivalent rate in the early phase of the
Fukushima accident
*Fumiya Honda', Sakae Kinase'? (1. Ibaraki university, 2. Japan Atomic Energy Agency)
4:25 PM - 4:40 PM

[1A13] Novel restoration materials for clean-up of radionuclides in the
environment
*Toshihiko Ohnuki®, Naofumi Kozai?, Mitsuo Yamashita®, Takumi Horiike®, Yua Dotsuta®, Satoshi
Utsunomiya® (1. TITECH, 2. JAEA, 3. SIT, 4. Kyushu U.)
4:40 PM - 4:55 PM

[1A14] Decontamination simulations and future dose predictions in the
difficult-to-return zone
*Takuya Yamashita', Noriyoshi Sawada' (1. Japan Atomic Enargy Agancy)
4:55 PM - 5:10 PM

[1A15] The development of enviromental monitoring data base system
*Akiyuki Seki', Kenta Suzuki', Yoshitomo Takahashi', Takeshi Matsubara’, Shigeo Suto’, Kimiaki
Saito', Hiroshi Takemiya' (1. Japan Atomic Energy Agency)
5:10 PM - 5:25 PM
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Enhanced desorption of cesium from vermiculitized biotite by treatment with cations
*Xiangbiao Yin %, Hideharu Takahashi * , Toshihiko Ohnuki *, and Kenji Takeshita *
! Tokyo Institute of Technology, 2-12-1, Ookayama, Meguro-ku, Tokyo 152-8550.
Abstract:
The objectives of present study are to clarify how Cs fixation on vermiculite is influenced by structure change caused
by Cs sorption at different loading levels and how Cs desorption is affected by various replacing cations induced at
different treating temperature. As a result, more than 80% of Cs was readily desorbed from vermiculite with loading
amount of 2% saturated Cs (5.49x10° mmol g?) after four cycles of treatment of 0.01M Mg?*/Ca®* at room
temperature, but less than 20% of Cs was desorbed from saturated vermiculite. These distinct desorption patterns
were attributed to inhibition of Cs desorption by interlayer collapse of vermiculite, especially at high Cs loadings. In
contrast, elevated temperature significantly facilitated divalent cations to efficiently desorb Cs from collapsed regions.
After five cycles of treatment at 250°C with 0.01M Mg?*, ~100% removal of saturated Cs was achieved. X-ray
diffraction analysis results suggested that Cs desorption was completed through enhanced diffusion of Mg?* cations
into collapsed interlayer space under hydrothermal condition resulting in subsequent interlayer decollapse and readily
release of Cs*. The results were expected to provide new insights to explore available decontamination technology for
Fukushima Cs-contaminated soils.
Keywords: Cesium desorption, hydrothermal treatment, volume reduction, ion exchange

After the Fukushima accident, radioactive Cs was widely dispersed and contaminated the north-eastern district
of Japan, thus the topsoil has been stripped within the top 5 cm which is now just being stored in temporary storage
sites because of its difficulty of decontamination. So it is urgently essential to develop more environmental friendly
and efficient techniques performing desorption of Cs* ions from the clay soils.

The hydrothermal treatment (HTT) process is a newly testing method to desorb Cs from the vermiculite using
the subcritical water (SCW) at high temperature. This process is much attractive because of its safety, accessibility, no
any secondary waste and low cost. In our study, we clarified the effect of cation species and temperature dependence
on the Cs desorption from the (un-)collapsed interlayer regions of a 2:1 phyllosilicate clay mineral, elucidated the

corresponding desorption process and discussed the mechanism.

100 1500 —
th . — Oriverm
- Sm t!me T e om0 | Cs saturated Verm 12.0A
< 80f -4rdt|_me HTT —~ 1200}~ Csdesorbed Verm (25°C) |
o) — 3nd tl_me HTT E — Csdesorbed Verm(250°C) | |
~ 2" time HTT
© sty =]
= 60 b W 1" time HTT o 900F
> T
C N—r
S 40} > 600f A
8 B NV
5 S \ o\
é 20} £ 300 \ /| 7 4
NH4 Na K Mg Ca
Cations (0.01M) 20/ 9 (CuKay
Fig. 1 HTT effect of seawater on the Cs desorption Fig. 2. The XRD profiles of samples
References

[1] X. Yin, H. Takahashi, Y. Inaba, K. Takeshita. Chem. Lett. 45 (2016) 256-258.
[2] X. Yin, X. Wang, H. Wu, T. Ohnuki, K. Takeshita, J. Hazard. Mater. 326 (2017) 47-53.
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(1) 2HFRREFILETILOHME

Prediction of ambient dose equivalent rate in the early phase of the Fukushima accident
(1) An outline of prediction model of ambient dose equivalent rate
KA R, RH SR
VIR R, 2 RORE

(EROMEFEER LICET 5700, @EH R I5EERT DI ST R S 0hs Lo B 2R &
% ZE R ER O ATHEE T2 BIZE LTz,

X—D0—F:w\E, FH, V=YV T, AR LET L, MR, S V7 Ruv Ay
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LTo BRI B 2 LR & 3 DNBHIEL (7T 0 Rox A D)L, ZOZENIBROMFEEFIICRE S EET L2 L
O, FEMZRSENT —4 2SR L LB ORI LA E SN D, LasL, BESFSAI P 722 & om-RakzfED
FT =2 DRINT LY, RS DR EVREFHUGFIEDN S IRAT 5 2 EBREHI > T\, £ 9 LItz
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2. Ak ZERRESROPIMINAHEETIRCL, v R M DRI A T D IS L, B
T DUSNOEHEC &% 22 R 5y 2 BT & T A& v,
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fast slow

Z 2T, D) 3L ORGERRT t (20 D ZERMAESR, Dgs 13Ny
7757 RZERETR 0. 06 1 Sv/h, Q) IRGEIE t (2380 2 i
M o DL OREFE A LN & U 7= 28R R~ D E 5, Tyow 11IHE
DR VIS OB 92 4F, k13 ¥Cs D ¥Cs 1Tkt B WIHIZEIRR
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ERERESY/h]

100 it
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[1] A4S, 30 AR ORE ORGSR L~ UEE & 2 OBz, AARRT
S22k 58(6), 29-33 (2016). ZERR RO AR HE TSR

02 wur

T—A1, 0245

=

"Sakae Kinase"* and Fumiya Honda® (3 7~ A%
'TAEA, *Ibaraki Univ.
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(2) B 3 »r AR ETOERBRERDOHER
Prediction of ambient dose equivalent rate in the early phase of
the Fukushima accident
(2) Prediction maps of ambient dose equivalent rates up to three months after the Fukushima accident
ARHE Y, R4 R T2
VIRKRBE, 2 AT A
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ST AT, MERE IR LI MO ORI A U2 L, SR DRI Lis = ) v /4 ke
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[1] A4 %, BARR 71555 58,(6),29-33 (2016).

[2] K. Saito et al., J. Nucl. Sci. Technol 51, 1274-1287 (2014).
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(1) MEMEIR Ca h—RRA FERBFIZE TS Sr OB Y AHZEED
Development of novel restoration materials for clean-up of radionuclides in the environment
(1) Accumulation of Sr during formation of biogenic Ca-carbonate
CRERUZ Y2, FWEESC? LFOGHES, YRI5 3, RHEEES s, THEVER A
VIR, 2 iR, 32K, *JUNR

WA X D IREE S V> T DAERIRHZ BT AR O Sr OBLY iAK % EBRIC KV FA~T-, ZOFER, 1mM
D SrEEDS 1 A LANIC 110 BA FICH L7z, BB R O XAFS T Ic &0 . Sr A3 REE I V3 BT
MUIAENTNDZ EEHLMNI LT,

X—D—F: A FVLAF— g, S, WAEWRIESY, BREE5Y

& B — R SIS AT IR TR N OREBI O EI 24T 9 720, BT A2 & T b 515 9Lk & fik e
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BN ME L 725,
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ICP-AES # H\ . B&RibE OBI%2212 SEM, TEM 35 X OV XAFS % Az,
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fH DEE3E TVAT Sr DR EREA /R LT, ZOF T, 553 1 H THAF Sr 2 9IHIEE 1.0 mM 205 0.02 mM (2
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17 Sr #FRrE LT, Ml FEOLEYE SEM CTBIZ L= 2 A, 10-20 pm (ZE DO T Ca & Sr %)
—IZE ATz, TEM BIEIZ L0 | 8S5RILEDIIEHRAEROEAKRTHY . EHIZ SAED ¥ —r b
aragonite &2 RO A A TH D 2 LWy oTz, XANES fEATIC X U . A FFEWH O Sr 1L Sr
A F KO SrCOs DAL FIRFETH U KFEERH OfKHE & & $12 SrCOs & L TFEET A EEN R o722
D, FEORR E L HIZ CaCOsIZE Y IAFEN TV ATREMEDS R S, LEDREEN G /3 BEREN
VAT St % A A IRERSE & U CEERRE T2 Z L 2H LS Lz, T7b b, WEEHRIRE S ED I
£ D IREEEA R A, VLR &R E TSR B Sr i Lo B e FEETH D,
RIERO—HIL, CBE TEZRERCTR RSt 2 ek 2 AR U 7o s R iy - AT B Rt ) 18R
BEP BUR HERZ RS L. O 72 D DFHRREEM B OB ) DR TH 5,

*Toshihiko Ohnuki'2, Naofumi Kozai? , Mitsuo Yamashita®, Takumi Horiike?, Yuma Dotsuta®, Satoshi Utsunomiya*

ITITECH, 2JAEA, 3SIT, “Kyushu U.
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Decontamination simulations and future dose predictions in the difficult-to-return zone
T Ak, RE ER!

VIR IR

PRYSEEN S E v A7 & [RESET| # HWTSE Lz, MEREEXIE ORI = b—1 3 & LRk D ZEf
FRER O P RFEFIZ OV TR T D,
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2-3. BREEHEREFRRY
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WEH BMR% SE®R 105%205%30FHRS OFH
(1] T ESIED AR 712 2018 KD K2 D18 1 BRYGEAT#R O ZE B R & £ DR DOHER

[2] A4 #HESE. httpi//radioactivity.nsr.go.jp/ja/contents/10000/9735/45/part3_sum.pdf

*Takuya Yamashita!, Noriyoshi Sawada'

!Japan Atomic Energy Agency.
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The development of environmental monitoring data base system
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*Akiyuki Seki, Kenta Suzuki, Yoshitomo Takahashi, Takeshi Matsubara, Shigeo Suto, Kimiaki Saito and Hiroshi Takemiya

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

[1BO1-07] Irradiated Material Behaviors
Chair: Yasuhisa Oya (Shizuoka Univ.)
Mon. Mar 27, 2017 10:00 AM - 11:55 AM Room B (16-102 Building No.16)

[1BO1] Irradiation hardening behavior of low-titanium added vanadium alloy
irradiated with ions
*Kaoru Tone', Ken-ichi Fukumoto?, Takashi Onitsuka?, Kouiti Tougou?, Ryouya Ishigami® (1.
Fukui university, 2. Researchi Institute of Engineering University of Fukui, 3. THE WAKASA
WAN ENERGY RESEARCH CENTER)
10:00 AM - 10:15 AM

[1B0O2] R&D on material damage monitoring technique by underwater acoustic
emission waves
*Takashi Nozawa', Hiroyasu Tanigawa' (1. QST)
10:15 AM - 10:30 AM

[1B0O3] Development of design method for brittle fracture performance
evaluation of blanket structures
*Takeshi Miyazawa', Hiroyasu Tanigawa', Mitsuru Ohata®? (1. National Institutes for Quantum
and Radiological Science and Technology, 2. Osaka University)
10:30 AM - 10:45 AM

[1B04] Correlation between microstructural development of W and W alloys by
neutron and ion irradiation
*Akira Hasegawa', Makoto Fukuda®, Taehyn Hwang', Shuhei Nogami® (1. Tohoku University)
10:45 AM - 11:00 AM

[1BO5] Investigtion of irradiation hardening behavior of ion-irradiated F82H by
micro-pillar compression test
*Ryuta Kasada', Riki Simura?, Satoshi Konishi', Masami Ando®, Hiroyasu Tanigawa® (1. Institute
of Advanced Energy, Kyoto University, 2. Graduate School of Energy Science, Kyoto University,
3.QST)
11:00 AM - 11:15 AM

[1BO6] Irradiation Hardening Behavior of High-dose lon Irradiated Reduced
Activation Ferritic/Martensitic Steel
*Masami Ando’, Dai Hamaguchi', Hideo Sakasegawa’, Hiroyasu Tanigawa', Hironori Kurotaki’

(1. QST Rokkasho Fusion Institute Structural Materials Development Gr)

11:15 AM - 11:30 AM

[1BO7] Technical issues on the standardization of reduced activation
ferritic/martensitic steel F82H
*Hiroyasu Tanigawa', Takeshi Miyazawa', Hideo Sakasegawa’, Takanori Hirose' (1.QST)
11:30 AM - 11:45 AM
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Irradiation hardening behavior of low-titanium added vanadium alloy irradiated with He ion
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Auk~%.

4000

UMH [N/mm?]

2000

&3
[1] Jin Gao, Lijuan Cui, Farong Wan, , Materials Characterization111(2016)1-7, ELSEVIER
[2] & %—, = &R, EAJI R, J.PlasmaFusion Res. Vol84. No9(2008)571-582

*Kaoru Tone !, Ken-ichi Fukumoto?, Takashi Onitsuka!, Kouichi Tougou?, and Ryouya Ishigami?
1Fukui Univ., 2THE WAKASA WAN ENERGY RESEARCH CENTER.
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R&D on material damage monitoring technique by underwater acoustic emission waves
CUPEE ESL Y, A TR
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*Takashi Nozawa' and Hiroyasu Tanigawa!
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Development of design method for brittle fracture performance evaluation of blanket structures
TEVE T ORI TR, K AR 2
VE R TR B SRR, 2 RO

AN L EZARE LT 7 T vy MEEROMEMEREMERR 2 5 0§ 2 72D O G FIEEZHE LT, VA4 7
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ATl BRI ZMUNMERMRBR A PO E O NIRRTV A T VSRR L T2 2 L C, BEEHE
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[1] F.M. Beremin, Metallurgical Transactions A, 14A (1983) 2277-2287.

*Takeshi Miyazawa!, Hiroyasu Tanigawa' and Mitsuru Ohata?

INational Institutes for Quantum and Radiological Science and Technology, 2Osaka University
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Correlation between microstructural development of W and W alloys by neutron and ion

1rradiation
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“Akira Hasegawa®, Makoto Fukuda®, Hwang Teihyon® and Shuhei Nogami+

Tohoku University.

2017% BRRFH%¥S -1B04 -



1B0O5

2017EFDER

A4 0ES—EMRRERIC &K S F82H D 1 4 > BEHE L 2 B 5T
Investigation of irradiation hardening behavior of ion-irradiated F82H by micro-pillar compression test
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*Ryuta Kasada?, Riki Shimurai?, Satoshi Konishi', Masami Ando® and Hiroyasu Tanigawa®
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Irradiation Hardening Behavior of High-dose lon Irradiated Reduced Activation Ferritic/Martensitic Steel
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Technical issues on the standardization of reduced activation ferritic/martensitic steel F82H
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Study on self-healing type functional interface structures for fusion blanket systems
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REHEZETL2HTHD, KM1IZZED (548 : WiS380E) M EAE

oD — R NS I B ' \ \ (fs]
WG D — il & "7, BARBEREVE £ L

2o Ay MY ARV VI =T MN(ZnE
TA =7 L, ZOREIZBIFHINTLE %] 1 HEHE/S AT ey fi
PR LRI 2 T Ak S 1 5 M T b B, — LR IRRERG D
DB, i OBV HIERE 23K FimE 5 1 et 8 & L CHsRE &2 o L, (a)
EDOTDT A =2 7T BRI B 7 i bl E 2 TRk 2 ¢
WA AT AHEEEE T 5, AT, Y & Zr O&BIRIBI KT D
PRIV HRIEE 2D\, BERLEE 7T v > b OBSREMRRE & L T oOMRE
R SRR LB BRI R & B IR T AR 1T L 0 Bl L 72,

2. BEREH Y & Zr OBBIEROBILFHELZ I ST D701, 773K O
KEERBIE T 300 FEREI2 5 1000 BEE OE(LRER 2 Fhi L 72, . WIZ. [REED
7't AT LTz Zr0y/Zr kR i O WA 4 B iR 15757 (698-8 73K, 458hour)
IR LTz, ZOR, RIEEGEERE TIZB T 5 BLHIE O BRSO o 25 8)
EERAFA =L REIC L AT A TR L7[1], ZrOy/Zr D T %
WBA I PERERRBRIE NIFS /K #E Bt E 2 AV CEET 53l Th 5,

3. BEREER MLRREO Y & Ze R H O WHEDE LB ME 22 O8RS 50— |5°Pm|
ZM 1R Y, Y £l EICIEH 90um DEETY T v 7 22 5A T A bk

PERTER SN TEY, —F5 T Zr I3 10um OJE S O 72 ik O Rk B2 K&EREL F(773K)D
BEARK STV, b, REOBRILEETY OFBRKE VR, 8 {3 BR O RE .,
e D ZENE & L CIE Zr0y/Zr DS BMEINLTND LW D, ZrOy/Zr DR (a) Y203/Y (357 hr),

B FRIEARRICOW T, BT OBEIEA v E— & v AEIS)FHosEE  (b) ZrOo/Zr (268hr)

C RIS OM BB DR RS, AHRO Y T v 7 BRIEEE ST S5

ET2H00, BENZENEEGTHEIRRINT,

4. FEW B CEEMEZ A 2 RE D PR S RIARE OB L RRIE & IR IR @R BREL T2 1T 2 ZEMEIZ DUV TR
Ze ol U7z, AHARBIZER0 EIS HANC £V ZrOo/Zr MENTZREZ A L TV D FE L BN LT,

2EXH

[1] Masatoshi Kondo, Narumi Suzuki, Yuu Nakajima, Teruya Tanaka, Takeo Muroga. In-situ impedance measurement of corrosion
interface in liquid metals, Fusion Engineering and Design, Fusion Engineering and Design, Elsevier, Vol. 89, pp. 1201-1208 (2014).

*Masatoshi KONDO!, Teruya TANAKA?Z, Yoshimitsu HISHINUMA?, Akio SAGARA?, Yoshihito MATSUMURA? and Takeo MUROGA?

"Tokyo Tech., 2NIFS and >Tokai univ..
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EKFREBESE TOHA A VRHEMR
Deuterium permeation behavior and its Fe-ion irradiation effect in yttrium oxide coating
prepared by magnetron sputtering
*UTH $AA 1%, Engels Jan®, Houben Anne®, IRk 5 R %, A [$F2 EME 6T, UK B
UTHE A4, RPN BEEE Y, KRR ARAT?
LRI R RS, 2 B R R A B S BRI ERE, P — U v e o F —, PR

v 7R bur ANy 2 Y TIETRAEA v N U LGB AER L B E AT & KRS E 21T -
Too FElo. SA A URE LogERE oG 208 LT M 2VKR RN EIE ST ~5 2 558 2~

F—— R b UF YL, B, W, B o UL, A AR

1. #E
B A IFIREN S AT Db D N ) T 7 LB 2 KT D 72012, fEEMEIREIC Y T U MMEGE RO Y

Bala T BN PIRES I, Bt E 7 L (ErOs) #78 A H0ICFEM 72K BRI A Z B 2 H2NMs S h
T& e, SIHITIHFETIE, LB ED/ NS WERLA v U T A (Y05) %, o' T I v 7 ZARPEZ W
B DOHEPRONDOH D, KFETIE, v 7Rk xA w27 (MS) ETER L7 Y05 #
B OW KB RMASEBIIEZ1T 9 & & bIC, #1042 BRE L7 0B O i & Bl 2R 8 2 8~ 7=,
2. EE&

KIS L = Z A HEf F82H Abr EIZ & I MS 15 CHEEAT 650 nm @ Y03 #fE Rk 2 ERL U 72, EKFE

FRmABRIL, B EOHFIE[L] & FE 300~700 °C ICHB W THEM Lz, £z, sEBKFOEA & — LEHRE
& DUET IZ°C 6.4 MeV @ Fe¥* & B~ D E &) 1 dpa & 722 £ THIR~600 °C THUH L, F/KRZIRAR
B L ORI G AT IS L7z, B/ °C
. . 700 600 500 400 300
3. MR - BE T === T T
ABFTECIER L poRHS & OSBRI AR R o o 10 —
Tz ErOs 38 KO Y03 AEHEHL2IIC DWW T, ICEHARE ¢ 4o I D D D = s
BERE A e LT R AR, MS IETIER L7 Y.0s D 2 eccommy
SRR 7 AR v - FEEs TN 107 e Avommp
BIBRAL 8IS TR S T EnOs s SO & . avosmn
TR ENTE Y20 B & ol L TS R < JBEC [ (AT R0 : KBS e R s
BADYREE BRI ER S s L avRsnk, ——
o R B2 T CRMLET 5 = & T s W 107 —— e —

1000/EE / K1
Y,0: g RN L Ol D45 Fill

AR BRI R AL

AT % Z LIS DT o T, FEFR TR, #8614 o BRGEEL
D R & D THMBET OFEM 2 WA T 5,

BEXH

[1] T. Chikada, et al., Nucl. Fusion 51 (2011) 063023.

[2] T. Chikada, et al., Nucl. Mater. Energy 9 (2016) 529-534.

*Takumi Chikada®2, Jan Engels®, Anne Houben?, Seira Horikoshi?, Jumpei Mochizuki?, Hikari Fujital, Moeki Matsunaga®,
Sosuke Kondo*, Kiyohiro Yabuuchi* and Yasuhisa Oyal2

!Fac. Sci., Shizuoka Univ., 2Grad. Sch. Integrated Sci. Technol., Shizuoka Univ., 3FZJ, *Kyoto Univ.
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Deuterium permeation behavior in Er,0s-ZrO, composite coating fabricated by
metal organic decomposition.
YA AL ek VERY, M 62 Rk B2, KR ASAL? EH R
LR KBRS, 2w OCER

BREF 770y AT LB T2 M) F U LAEBEEEEOMIEE LT, AR IIEIC L vk
fex e L EBED NV a=0 A T ES IR 2 /ER U EKSREEAER 2 8 L THE O G
& FKFBIBEB ORR 2~

F—U—F: FNIFUL, FHf, 8 BEAETL BIEOAVa=T L

1. #E DT HEAAFOEBLIZBNT, 7707y MBIUOEEDHO ~ ) F U LG RO
THETHY, THETHELRFIET N FULMREEMEDOWEOWIESITTONTE I, AHREREIRE
(MOD %) IFEESE~OREOERE R H Y . EOHRICB W TER{L=/L B A (Er,03) FOHEKTH
W U F T AHBBIREERES R ENTVWA[1,2], LA L, 26 0@ EEB KR AEIX 600 °C LI &k
BT RINTEY, EFREICEW I 0 R ZBEBEES I NZ ERBEIND, £2T
ABFFETIE, 600°C LA F OARIRAEIC W TH @O BIREIERE A 55 Z L A B L LT, EnOs KN ZE
DRFFET ErOs & ¥ IKWRE CHEBMIKIMERED M 278 L2k 2 =0 L (Zr0,) DA HE A fERLL |
K SR RN AR 25 108 25 ) 2 3~ 7

2. RER : KB T = 7 A MR F82H etk & @l 7 L = o & KFEDIRA RIS T TNEL LK i 12 iRk~
7 LA AR SET2%IZ, MOD £ THINBVLEL D [a135 & 22 b S Tl R T A — & D Bie 2 “FEH D ErOs3 &
ZrO; DGR ONER AT o 7, EAME FBMETIC L 2 Rimb JOWrim@leE, X s L 256680
WIENT EAT ool & T AFMIEIC X 2 BEARFREERABRIC L 0 KRR EEFE OG22 17 - 72,

3. #&R 1 KT EnOs,Zr0; G4 E 6 KL ORHLE D BEE/°C
AT B 5 BARBBROEEKEE A 7T, 2 . = G
FE % 1 [E117 - 72 30kF A TlE, #IE 0 400 °C TOB iR 1WL'%””“EEEEI 3
BRIV TR L TR 1200 OFBIRHRAIHRS  , o] | W Fo2nki ]
T BRI CILBE DU & BT 11000 REDE 8 . e mnEe
BEMIEE SRS, —h, MumE 2 mTo B0 g . 3
£ B CIE. WO 400 °C DB B 1/8000 D §1MLA“. ; b ]
GRS HERR S, BRGSO CHBVERIE 2 ol o _
JRPERRITHERF STz, AFEER TR, Z OFEWIKIEERE
DB U TR & T DFE R 2 3 0 Cilam d Do 1015 L . . - : : :

1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8
SEXH 1000/T / K-
[1] T. Chikada et al., Fusion Eng. Des. 85 (2010) 1537-1541. 4. Er,03— ZrOz 15 & # A wURF D F K F6 5l =2

[2] T. Chikada et al., Nucl. Mater. Energy 9 (2016) 529-534.

*Jumpei Mochizuki®, Seira Horikoshi®, Hikari Fujita?, Moeki Matsunaga?, Yasuhisa Oya® 2, Takumi Chikada® 2

1Grad. Sch., Shizuoka Univ., 2Fac. Sci., Shizuoka Univ.
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Corrosion behavior of tritium permeation barrier coatings fabricated by a liquid phase method
in liquid lithium-lead
AR WA, SRk TER 2, A R BEH Ot RK ISR SRS BESE S, BRER A 4
I EH R 2
Ul R, 2R KRR, S UKL, 4 EAFEE

HHEGRBIRIEIC L > T b E Y A BBEA v ) D ABIOBbY Vv a=y ARE L7 =
T A MR ISR L=, 26kt L THRIRY 7 485 T 400~600 °C, 50~200 EEf DRI TIZ T
B R E AR & i L. BIEBOREIO S5 ) F U AN X DB O A F 8 & T,

F—I—F: VF UL BR 08 BREZAEVA BRIEAY P TL BRIEDVa=T A

1 #E : 58ROV F UL (Li-Ph) 7707y AT AOFEBIZMIT, RERBLOT 707y ME
R~ U F U AMEHEEMES Z O Li-Pb MEMEOHE AT Z L A MEsh D, ZivE TICHER o
A 72 KSR RINARZ B A BN AN 5827 > TETWH—F, Li-Pb IC K2 EZEBENCET 2 @mEITL 720, £
ZCARMIE T, BLESE~ORIENAIEETH D | W EDOHFFE T E KR RN ARG JPERE 2SN R S 40T
D AkEEE R (MOD) EIZ X - T, RHHE T = 7 4 N F82H St i@k =/ v v A (Er0s). &
Ay U T L (Y03) BEOE LI Vva=0L (Zr0O,) #FELZKE L, §iEY CToO Li-Pb {Z{EAR A &
i35 Z & T, BB Li-Pb HICBIT A ERZEE 2T,

2. BRER : F82H A 11T EnOs #i7E., Y 0 $i78 IS X O Zro, #8 %4 MOD JEIC K » TR L 72[1], 2 b %
Li-Pb (5l7%ckt 15.7 @ 84.3) & IL(THESKIHANIZE A L. 400~600 °C, 50~200 FF[HIIZ T HHE S5 IR 5k
ATt WREICERDETHEMEE SEM) &R o rmBzs . NOTIReRr IR
DT L B — 3 B0 X B BT L 2 3Bk D e T 21T - 72, : o
3. #ER : T ErnOs #7E I L U ZrO: #7806 500 °C, 100 FEfH] DR
Bt ORUEHE T 0O SEM % <9, 100 B R IEER TS . ErOs iR T
1% 400~500 °C T3\ THBS B 72 4578 O FIHENBLE S 775, 550~600 °C
TR L=, —F. Zro #E A BHI SV Tk, 400~500 °C
WCRWTHBOHBEHIIZ L A LR B, 550~600 °C TITHIBENE Z -7
AR L72b 00, #BITRERmOIIEFREICBEINT, ZNbD
FERLD ., ZO BB AOREN/INE | EnOs £V Li-Pb it &M R
ZENHBNE o, WEOBEAIT Li-Ph & ol TSR Z W EE
WAtz L CHITT5 B2 b Z &b, ZrO, @ Li-Pb & D )ik
FEL . KV EWIMEMEZAT 5 2 ERARB SR, BETIE, Y0; #iE
DI ORER S b THRET 5,

SE X

[1] T. Chikada et al., Journal of Nuclear Materials 442 (2013) 592-596.

[%. 500 °C. 100 K[ Li-Pb
BIEARBRE D (@) EROsB L
(b) ZrOx W FE D F i SEM £

* Moeki Matsunaga®, Seira Horikoshi?, Jumpei Mochizuki?, Hikari Fujita®, Yasuhisa Oya® 2, Takayuki Terai®, Kanetsugu Isobe*,
Takumi Hayashi4, Takumi Chikada® 2
IFac. Sci., Shizuoka Univ., 2Grad. Sch., Shizuoka Univ., 3Sch. Eng., Univ. of Tokyo, QST
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Corrosion behavior of tritium permeation barrier coating in static liquid Li-Pb and post-corrosion
deuterium permeation measurement
CHRETER Y Ak SRR A SR RM B KK WAV EH HRAR T
PN T N PN

Y F U LEIEBIRREGE L U CHIESED b T D EnO; #7#. 38 LW ErOs-Fe #7 TR LT, #KiK
Liss 7Pbgss 1T 50~1500 FEfH] oD FfHE S iR ERAER & F2htn LB DI @ 2 i~ 7o, £7o. RIERBREZ OR
BHI L CHARFEEABRZIT ) 2 & T, BRICE D2EARREZBEEH ~DEEC OV THRF LT,

F—0—F: VF UL HER FZ8E HE BREtzirey s

1 88 MAWSIFIRIR 7 7 v 7y MBS R ) F U A CH) OB@IREE L O I X 2 16 0K
AL LC, B SIS CH IEBIER K ORI OWE A i) 2 L AVRET ST\ D, B O GAfA R &
L CHERBRIET L E Y A (ErOs) BT DHFFETiE, ErO, Wi 128k (Fe) 2@+ 52 itk - T,
Li-Pb & OIAFMEN L&D Z E R ME SN TWD[L], AR TIE, LD a7 EnO, #i/E., BL O
Er,0s-Fe #B O RZEENZ OV TIHAND & & HIT, RRHORERBRZ FEM L 723EHT B 1T 2 Bk H# &R
HIEZAT 5 2 & TRRIC X 2B OMAIRGEZ(L & FimEEBI SOV TRE LT,

2. BB 7 = T A NF82H 36 L ONILF-1 AR BIC 28 7 — 7 2851k % IV TR 1~3 pum @ Er,04
BEERELIZOL, ~ 7R3 ARy Z Y 7RI 0 FelE (Lum) ZAalE, £/ FefE (10 um)
TH 9 2 & TEnROsFe O Bt EDHEZFR LTz, 250 E% 30 cc BED Li-Pb (1%t 15.7 :
84.3) L IICIRIERINCE A L, 550~600 °C T 50~1500 ] D §FE R iR & F20i L7=, RBRK T
BOREHL, Bt L =¥ ) — VORGSR, 7213 Li 2V Ty L. SEM/EDS (2 X % #imk L O
DBIEL L TR T 24T > 72, £72. 550 °C T 1000 FFfEIRIE L 72 Er,O5-Fe #E7EIZ DWW T, BHKFE N A Filhik
2 & o THARRZEAEZIT T,

3. #EF : [MIZ 600 °C, 50 I#fHi={E 4 D Er,O3 A2 D K i SEM 4% 7
+, W OFMEICEE 200~300 nm FLE OBk NS HBIER S,
HHE S Li IRIER D ErOs BERG AR A L7 LIErO KL F- D K& &
[21& —FH L=z &b, ZHOBEAERMIT LIEO, TH D &% 2
bn, F7=, 550 °C, 1000 FF[EIZE# D Er,Os-Fe #2758 Tid, 0K
REOKERSTT Fe OERHELL TV, ErOs B OIRE DA 1T
01 umBETH -7z, T DiRiE% Er,0s-Fe BN X 5 HAKFE : e
B TIE 600 °C (ZIW TN s L, RFEEMIT LT [X. 600 °C T 50 H§fH] Li-Pb =% L
1/5000 F2EE DM RE 22 < L 72, 7z Er,O, #78 O £ i SEM 14

SE X

[1] T. Chikada et al., Fusion Eng. Des. 88 (2013) 640-643.

[2]M. Nagura et al., Fusion Eng. Des. 84 (2009) 1384-1387.

* Seira Horikoshi®, Moeki Matsunaga?, Jumpei Mochizuki®, Hikari Fujita?, Yasuhisa Oya® 2, Takumi Chikada® 2

Grad. Sch., Shizuoka Univ., 2Fac. Sci., Shizuoka Univ.
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BT 5 4y MEGME LizZrOs & LixTiOs @ CO; BRI KEkE

CO; absorption characteristics of Li»ZrO; and Li,TiOs blanket candidate materials
Rk R, OB, R RA, i B, bl BE—
PP R R ety S R A S e R

T Ty MERIMEF T® D LiaZrOs & LixTiOs D RERE B A /ER U, ARE D O P D LipZeOs ik &
Fli 2 DFRPHT(CO, A, K&, HlEZe5m. MIEZER)ICEE L-, b OslEHI % LT NRBS, ERDA % f
WTHOWTEITV, COp I BRI 2 b 2 <72, LinZrOs B O LixTiOs ik T H 72 fE R IZ DWW T
HT 5,

¥—U—F: 777y MEMME LixZrO;. LibTiOs, CO, WY, NRBS, ERDA

1. ¥
BEIRTZ 2y MERIMEICTH D Li &AWL, BIRTREAFD CO, ZWINT 5 Z &3> TW5BH[1],

T Ty MHIS COr ZWIT % & . MRS LbCOs DENER SN D720, b U F U LEEDRMNMET

T D AREMEIN B D, ARFIETIX, MM EIO LiaZrOs & L TiOs & COy WUEEIZ W T, ET 7 +— K
FHELY YEIE(NRBS), OBk # HHE(BERDA) 2 FH W TRl§~ 72,

2. EB

BT, 2N ENoMEZ S ICEMKGE AV TER L, Fx 0EERE 257, Th ol 2=ET
CO A, KA., HilpZek., MR D 4 >OFPE CRIFM OB 217 - 72, 200 KRR (2 NRBS % H
WTHHTZ2ATV, SREL RO LR & CO, W& % <72, NRBS AX7 bV bHH L7z bRk 3 %
JE% CO, Wi & & UCRFli L7=, F£ 72 ERDA % H\W T, BRERIH# OFEHT W CRIEITE DK FE 504 & fi~
7=

3. MR -BE

BIRFEFFHTUITE T D 50%T.DIRE DIRIEFE LinZrOs ikt O R B 1R FE ORI 2 b2 X 1 1R T, ZOKICE
UNT, IR AR SR T . BRI IR EE R T D AR LinZOs BUBHI A T OMREE SRS T T, BREERFHE O
HAIMZALE > T CO B WRIN L RFBEBESEM L TWD Z EABIE I NT-, CO N AR & KEIREE D LiraZrO;
AREHIR BRI ESMZEFRBRE CTH D, 20O 0D, LbZrOs TR O KX H T CO, 2 HINAITIIX L TV
L2 ENEZLND, Tz, ARG R & R ZE IR EE R D 1800 FENETE 4 0D ik 3R 1 JE % Hhfe 4

% &L B AMRERE O RFBEEEIL 1.9x108 [cm?] Th 0 | W22 KR E R O R F & E 1.1x1018 [cm?]
DRI2HETH D, BBEFHKOBENEIELE, COy DWRIGHERE & ERREBFEEZ DO CO,MINENRKEL 25D

il

ZENREZOLND, KEE LibZrO; i EHT A 35
B KT CO, A IR AIC I 5 = & KM (526T. D. ) A

. . . 3 | EHRZENREE (43%T.D.)
L BREFREKT OWEREH O E CO 0 Aiéij;;%%%% T D)
TULHE LR D CO, TILRAKE <A O25 b o0004 A (1647, D)

LWV FERIT, KRB LibTio; iEHZ B W

[< 1018 cm-2]

N
>
>

THEIE SNz, 2 FEOMEIO 2000 KifH] L, A o
BRSO CO IR % T 5 & L Ol 4{%(1.5 oo . a s . e
FPHA T TH, LbZrOs ® CO, WA 15 4 s, 8 * o 5L 2 o
LiyTiO; @ CO, WX B L v & K&\, AR % ® , a = =®
Tl CHB ORI, REEER co, X05 =
WURFHE S K IE TR, 2 BRI OME D CO, N
AR DI MW THE T 5, 0 200 400 600 800 1000 1200 1400 1600 1800 2000
i 5 157 [#1 [h]

1 ARSI B 1T DR L LioZrOs ko

B 54 3 1145 2 D IR Rk

[1]Y. Furuyama, et.al, Journal of Nuclear Materials 442 (2013) S442-S446

*HODAKA NAKAMURA, TSUBASA TAKEDA, KOHKI FUITWARA, AKIRA TANIIKE, YUICHI FURUYAMA
Graduate School of Maritime Sciences Kobe University
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ITER-BA SEBN & 1T B R EPEFISEMHOHRMAFE DT
(22) Be-Ti-VHR®D 3 TRARY 54 FRUMRDEKFRFFHFE
Status of R&D of advanced neutron multiplier in ITER-BA activity
(22) Deuterium retention property of Be-Ti-V ternary beryllide pebbles
s, BB, RO, AR AL, EAR ORES, hiE B
B RAEITITTE B RS, AR

BUE, MR COREMIENT-AVIY LGB ML AW (RUTAR) OREERAT O BRI I8 K O DR PR
D TND, AFERTIE, Be-Ti-VRD 3 LRV TARIZHE B L, BeflZE F720 Be, Tig; Vo, L UBe 1, Tig 1 Voo
FELRL OB NERE IO TEAKSEA A BREHIC LD B B R FFRE O RS ROV Tl 775,

F—U— R gAE . RPETEEEES, RY T A R BKERG, EAKERRRE

1. #&§ : UF (DEMO) BRIFEIZIANT 7 e e FHEfEA B & LT @R COREMICENTZNY A R
D BUEHA O BRI IE B O OFEMEFEAT 2 ITER-BATEEh &2 02 HED TS, A ENE, Be-Ti-VRD 3 Jik
ARYFA RIZEH L, BeyTig Vo L OBe,Tig Vo o R DOI/INER A FHWCEAKFEA A BREHNC L 5 EKFER
FrRFE OREMFE RIS OV Tl 5,

2. ZEBRE : A, Be-Ti-VRD 3 5LRNY 74 RUNROIERERER ORGSR, Be ,Tiq Vo & UBe,Tig Voo
WUNERIE, ZEMEICENT-Be ,TiAH & Be ,VAHD 2 TSN TE Y, MR TOKRER & DL EMEITEN
TWHZEEH LN LIz, AL, EOMUNRE O COKRRFIREEZ TR D 720, HAKEA ARG
V2 &2 FRLEET 2 38T (TDS) % FEkE L7z, PRETEBRSIE L LTiX, 3keVDD,'f A v Z MG & 1 X102~
1X10% D/m* T3 Uiz, FREE, MUNERGURH: U EMAVE BTt (QUS) ARE SN T\ D BmEZEDE
WIFIZRE L, 300~1200 KO FEHPAT 1 K/sOFIREE CTDSER A FM L7z, 72, 1X10* D/m* THH
L7efUnER%Z 0.2, 1 KO 5 K/sDFIREEE TTDSEBR ATV, 7 L =7 2O & W72 BEKFEMAECET 5
FT OIEHAL =R X —ZRDT,

3. BRRUFLED : 3 RN T4 NOWUNROEKRFRFFFEZ R FER, 3 507U 74 Rk
ER2% Be U/NER K 0 ARIBMI COBEARFHINE — 2 2H T 5 Z L3 mholz (1), S EICHF3 5 R A0RE
BRI UIRER, 3 R T4 RIUNERD HIN Be fUNERE DKW E 2N L (K2) . &6
W2, BEAKENEEZE T 2 AT OIEMH b =Rk L =% RO TAER, Be UNERIZEHA, XU T 1 RUNRD
EHAL =R L X —=DMENZ Lo Tc, THHDFRERNG . 37TRNY T4 RNidBe LV & HAKFRREFF
PRI, P TF AL RPN —=ZEKL TE L EDBHALMNTR T,

LOSE+01%

R o
- A Be
0 NE B Be, Ti,V,,
“EN = N @® Be, Ti, V,, A b
E : 1 .Beuﬂu.lvo.
: = Bey;Tig 3Vo o
: '
2 rS0E+01S |- E 10 T
g
3 o
BOVE+000 foammnns -— . [ ]
1 " i ; i
[ &00 ) L] 00 lﬂ-‘ll IL}.‘I ]0.‘.‘
RRRATSIES ® Fluence (D/m2)
1 Be,,Ti, 4V, M/ NERD BARFE e — 2 2 EUKFECRFHRE

“Jae-Hwan Kim®, Tsuyoshi Hoshino®, Surugu Nakano, Yoshiaki Akatsu®, Mitsutaka Miyamoto?, Masaru Nakamichi

National Institutes for Quantum and Radiological Science and Technology (QST), 2Shimane University
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[1B15-19] Tritium breeding materials
Chair: Takumi Chikada (Shizuoka Univ.)
Mon. Mar 27, 2017 4:40 PM - 6:00 PM Room B (16-102 Building No.16)

[1B15] Characterization of Novel Advanced Tritium Breeders Using a Solid
Solution of Li,, TiO;, with Li,ZrO,
*Tsuyoshi Hoshino" (1. QST)
4:40 PM - 4:55 PM

[1B16] Compatibility between Solid Breeder (Lithium Titanate or Lithium Oxide)
and Structural Material (F82H)
*Kazuhiro Fudemae', Takayuki Terai', Wei Mao" (1. Department of Nuclear Engineering
&Management, School of Engineering, The University of Tokyo)
4:55PM - 5:10 PM

[1B17] Lithium vaporization behavior of lithium composite oxide as tritium
breeder materials of thermonuclear fusion reactors
*kiyoto sin-mura’, yu otani’, shunsuke honda’, kouhei naruse’, tsuyoshi hoshino?, kazuya sasaki®
(1. Tokai univ., 2. QST, 3. hirosaki univ.)
5:10 PM - 5:25 PM

[1B18] Study on Quantity Fabrication and Purity Control of Pb-Li Alloys as
Fusion Liquid Breeder
*ChangHo PARK', Masatoshi KONDQ?, Takashi NOZAWA', Hiroyasu TANIGAWA" (1. QST, 2.
Tokyo Institute of Tech.)
5:25 PM - 5:40 PM

[1B19] Numerical analyses on transient responce for the enrichment process of
lithium isotopes by displacement chromatography
*Takahiko Sugiyama' (1. Graduate School of Engineering, Nagoya University)
5:40 PM - 5:55 PM
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Characterization of Novel Advanced Tritium Breeders Using a Solid Solution of Li»+xTiO3+y with Li,ZrOs3
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Compatibility between Solid Breeder (Lithium Titanate or Lithium Oxide)

and Structural Material (F82H)
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“Kazuhiro Fudemae?!, Takayuki Terai® and Mao Wei*
The University of Tokyo, Department of Nuclear Engineering and Management
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Lithium vaporization behavior of lithium composite oxide as tritium breeder materials of
thermonuclear fusion reactors
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[1] T. Hoshino, et al., Fusion Engineering and Design, 82 (15—24) (2007) 2269-2273.

*Kiyoto Shin-mural, Yu Otani?, Shunsuke Honda®, Kouhei Naruse?, Tsuyoshi Hoshino? and Kazuya Sasaki®

Tokai Univ., 2QST., 3Hirosaki Univ.
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Study on Quantity Fabrication and Purity Control of Pb-Li Alloys as Fusion Liquid Breeder
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*ChangHo PARK?, Masatoshi KONDO?, Takashi NOZAWA!, and Hiroyasu TANIGAWA!
1QST, 2Tokyo Institute of Tech.
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Numerical Analyses on Transient Response for the Enrichment Process of Lithium Isotopes by Displacement
Chromatography
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[1C0O1-05] Application of Neutron and lon Beam
Chair: Kai Masuda (Kyoto Univ.)
Mon. Mar 27, 2017 10:40 AM - 12:00 PM Room C (16-203 Building No.16)

[1CO1] Neutron imaging of water penetration in concrete by compact neutron
source
*Yuichi Yoshimura'??, Maki Mizuta?, Hideyuki Sunaga®, Yoshie Otake?, Noriyosu Hayashizaki'

(1. Tokyo Institute of Technology, 2. RIKEN, 3. Topcon Corporation)

10:40 AM - 10:55 AM

[1C0O2] Development of Moisture Distribution Measurement Technology for
Social Infrastructure using Mobile Linac-driven Neutron Source
* Jean-Michel Antoine Bereder', Yuya Mitsuya?, Katsuhiro Dobashi?, Yasushi Tanaka®, Yuya
Takahashi®, Jo Kusano®, Mitsuru Uesaka' (1. Dept. of Nuclear Engineering and Management,
Tokyo Univ., 2. Dept. of Nuclear Professional School, Tokyo Univ., 3. Institute of Industrial
Science, Tokyo Univ., 4. Dept. of Civil Engineering, Tokyo Univ., 5. Accuthera Inc.)
10:55 AM -11:10 AM

[1C0O3] R&D and commissioning of the MIEZE-type neutron spin echo
spectrometer at J-PARC MLF BLO6
*Tatsuro Oda’, Masahiro Hino', Yuji Kawabata', Hitoshi Endo?, Norifumi L Yamada?, Hideki Seto
2 (1. Research Reactor Inst., Kyoto Univ., 2. IMSS, KEK)
11:10 AM - 11:25 AM

[1C04] Study on flow characteristics of high speed water jet simulating neutron
source target of Boron Neutron Capture Therapy
*Yuki Maehara’, Minoru TAKAHASHI?, Masatoshi KONDO? (1. Department of nuclear
engineering, Tokyo Institute of Technology, 2. Laboratory for advanced nuclear energy, Tokyo
Institute of Technology)
11:25 AM - 11:40 AM

[1CO5] In-Situ Analysis of Total Li Depth Profiles in Thin Films Stacked Li lon
Batteries under Operation by Means of Combined Techniques of
Transmission ERD and RBS with MeV Heavy lons
*Kenji Morita', Bun Tsuchiya?, Yasuaki Hirata®, Junji Ohnishi®, Ysutoshi Iriyama *, Takuya
Majima®, Hidetsugu Tsuchida® (1. Nagoya Industrial Science Research Institute, 2. Meijo
University, 3. Nagoya University, 4. Kyoto Univeristy)
11:40 AM - 11:55 AM
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Neutron imaging of water penetration in concrete by compact neutron source
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“Yuichi Yoshimura'?®, Maki Mizuta? , Hideyuki Sunaga’ , Yoshie Otake? and Noriyosu Hayashizaki*
Tokyo Institute of Technology, 2RIKEN, *Topcon Corporation
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Development of Moisture Distribution Measurement Technology for Social
Infrastructure using Mobile Linac-driven Neutron Source
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HFOMENROFEIDRD S, 510 X MR/y M A XHEHET BB
BOlAING Z AR b0, Btk o MR Iz BN T
& O KBWE AN S W 3He BIFHE 2 AV TW 5, MBS+
JFHERUMNCRE S, BHMELRME O AEMET 2 & 5 ICHlEXT SR
Bz AY w MW e VA N—2 D TV B,

3 aAvYY—baKERERER

ARUE Y AT LEACEGTER [ LIV ) — O TIFET
ZKDY v TV ORI B & UK BRI 5\ T —E OMRED R T 1
TWb, BIBOERICIMA, HEY AT LE2HAVZary o) — MG
KBWEREBREIT 57 (M7?77), WEY > TLe L TKREAY ML (W/C
) 2336%. 50% @ 10cm x 10cm X 10cm 31 AD 3> 27 ) — hZNF
NEEKR 0% (X 2), 100% (BZEEANCXZ) B L6
A FEOY VTNV EE-U 2, 600 BOWE 247 - 72451, R?7ITR
ENBE51CW/C H 36% & 50% DWTHDY v T B W THEK
L O% 25 100% OHETF A Y v MEIOBMEMZIER U L 2-TED,
AUEY AT LB T BHEMIEIL 27 ) — NNOKSRERKMLUZE
DIZIE>TWVWBLEZLND,

2 Ay — b EKRRERRIKR

4 FEHBLIUREDORE

AR BNTIRT Y 2 ) — b IO KD % FIET 5 72 8 O IR . ,
Bt e LTIy 2 ) — MaKRUERRE T, BT 5D RNESE — R1 3Y7U— MUCRIGERBEER (CHe %7 M8/600 )

BROERESEDLE T, BADPHES AT LML TADRIEREI V2 ZRE

V- FOEAIZESTICHETED Z ARSI N, SHOBEL LT, 0% 1100 % | B |
MR =7y PORES X ORI Y 25 L OR#EIC & D KD 9T 36% | 7991 | 10386 2395
HEMD LTEELRDZKSDIY ) — NAETOMBEHERZ UGS W/C k. 50% | 9310 | 116594 | 2275

5l HIEY, U LOEREOEMEZEE X T, HF BT & frE
DFHE & 247\, 2017 FERBAKE I L ARWZEH T DRIV Z 8 1T
ERCBITEMIEEZTS L 2HIFY.

ZE Xk

[1] M. Uesaka et al. : J. Phys. B: At. Mol. Opt. Phys. 47(2014) 234008 (9pp).
[2] J.M. Bereder et al. : Modified Design of Mobile 3.95 MeV X-band Linac Neutron Source, AESJ Aut. Meeting, Sep. 2016, 1003.

* Jean-Michel Bereder!), Yuki Mitsuyam7 Katsuhiro Dobashi?), Yasushi Tanaka?), Yuya Tanaka®), Jo Kusano® , Mitsuru Uesakal)
DDept. of Nuclear Engineering and Management, Tokyo Univ., 2) Dept. of Nuclear Professional School, Tokyo Univ., 3) Institute of Industrial Science, Tokyo
Univ., ¥ Dept. of Civil Engineering, Tokyo Univ., ®) Accuthera Inc.
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J-PARC MLFBLO06 [28+3 MIEZE B#htfFRAE VYT O—9NBD
MR EaIyIa VU IRR

R&D and commissioning of the MIEZE-type neutron spin echo spectrometer at J-PARC MLF BL06

N OERRY, B IR, NS phw] Y, A2 (LEESE 2, WS SR 2
LEKRIEFIE, ?KEK #0007

KIBEERG - Id g i (-PARC) OWE - EmFFut7Elisx (MLF) 2ZA 3 27V ZFEFJRO B — AT
A > BLO6 TiE, PTHEFHIBAE Yy = a—/ptdnax via = 7Moo T s, AH| T, BLO6
\ZF%E & 7= Modulation of intensity with zero effort (MIEZE) L IR D % A 7D 4B 2 B = o —/45 e ds
OWFEFFE L T I v a = TORPUC OV TREET S.

F—D—F: PR a—oklk, PETEEMEEEL, SV A e — A, MIEZE, J-PARC MLF

Neutron wavelength [nm]
‘| . ﬁg . lzf:hr%%;( ¥ o *‘/i {j: 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3
T

4 T T T T T T

PHET O A L H B Z R LT, (@)

At CBEL S e M O R A o : 2010 gm0 5503 a0 _2a0e0
(b2 BB B YT B 2 D— \ATATACAVATAVATAYAY;
FiC#& % Modulation of intensity with %)MO%M = =

zero effort (MIEZE) V£ [1] TiE, & T '\f\fﬁf\fﬁf\fxf\fﬁf\f

0.0
45000 45010 45020 45030 45040 45050

010 = N W &

2

Intensity

[+
CHo —~ ™

=}
5

Neutron intensity [arb. unit]
n
T

@Ji&@ﬁfiéjﬂ\:q%x ]:0:/7 U y/\o Time of flight [us]

-] S - >, S 20000 30000 40000 50000 60000 70000
o TGS R AFX Time of flight [uis]

NSRS T 2 REN B C 7o 1. (a): #EE% 200 kHz (A 5 ps) @ TOF-MIEZE 7 F /L.

753 H%—: Fﬁﬁ%'ﬂ:—g« z) T a—3 7%/I/Z)§?%I= % (b, C, d) TOF = 25, 35, 45 ms @%;ﬁf 50 us @ﬁﬂfﬁ%?fﬁjﬁ L/fC

5. M 112 BLO6 O MIEZE 5 (& CTRLAI = 7= ELRENE 200 kHz D> 7 F )L D — il & 777,

2. TOF-MIEZE D458 - EHEIFE) O OMATHET E— A% 5 MIEZE T, —=a—3 7280
T 7T, IREVE & AR O FRBEIORE R R ERN R D (MIEZE &ofF). 2K LT, HRATHEH
(TOF) %M 2% TOF-MIEZE v 7} /L ClX, MIEZE &L T hicGaba sy M7 A MIUEEA EED &
T, DT WRIREE T 7 MRS [2]. 2 OFFBITEEE I ER] 72721 ¢/ <, TOF-MIEZE ¥ 7 /v
DOFT —HHTICB N CHARBRAMRALE D20, a— L RAE—ARFIHTE 5 BL06 2B\ T,
TOF-MIEZE 1D FEPE 2 BAE S 5 R A 1T o 7=

3. Ay az=UJORR : HHIEOREOILGEEROE, RE—MREGHEEAEEL, T=F4RT—
VaiRE LT, ARBREEHE I T AR 2 R Lo, SEE T, ZAVE TIT o T3S E R ORI
HELDO T A2 MHITEDOFEFRIZOW TR RS,

BEH

[1] R. Géhler, R. Golub, and T. Keller, Physica B 180&181 (1992) 899-902.

[2] T. Oda, M. Hino, M. Kitaguchi, P. Geltenbort, and Y. Kawabata, Rev. Sci. Instrum. 87 (2016) 105124.

*Tatsuro Oda', Masahiro Hino?!, Yuji Kawabata®, Hitoshi Endo?, Norifumi L. Yamada?, Hideki Seto?

! Research Reactor Inst. Kyoto Univ., 2IMMS, KEK
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Study on flow characteristics of high speed water jet

simulating neutron source target of Boron Neutron Capture Therapy
TR A, SR SR, TR IEER 2
'R RBEIR A%, 2 BRIt

IEERZFH Uizd o B RiEO ¥ — 7 FRTH HIRIR Y F 7 L HEIRIEE R OB D=0,
L TE 72 P MR IFRE T O A RS FRE 72 /7 AV AOTER 2 BE L7z, A0y IR Imm O %2 >/ X
JVEIZAONS 0.2 mm OMLEICE S 0.3 mm OBEZEE DT T2/ ANVT, BEREERENTEKATRE & 72
-7,

F—T—F : RURPEFRRRE, KBS, ZEE, VFUvLF—7 v b

1. #F MIQEAL TORIRAIN TG ATREZR AR 7 R eRIE (BNCT) ¥ A7 LADMEFHICE D
IR E LT, ASTRIFIC R A2 BHREN R Z 5 FREDE S eV F 7 2 (L) REEEY —7 v b
AL THD, RER LIEBIERIL AVESORVLO (70 mm) TEBAMRETHZ 0, EENKEL
DT EMD ) ANESFENSO (10mm) NEFE LW, AW TIE, # < ZE R RIEE R %2 BT 5
JEFE DO/ SN ) ZTBIRIZOW T, Fluent % F\W 7= BN iEAT ©F
W U7t A2 Bk & L= SR L 0 5, ... . i
2. RBREBE KEFEERIIKEREELZHRT 57 A MCTAE * K

€

5

ARG, WA Y v M) KU k> TR L, ) XA
WEARZJHOT R, vy ARE LIZL O, ARIE
AR AT (T b O A LI, 251250 T ke
YRR 21T\, WO OB IC BB T 5 ) AV AN T
L7 < BB / XL ASIBIRN R o A D AR & <72,
BRI ORERAN S NI ) Z AT & BN CIE < B | -lfh\ =

NJLIR

10mm
)25'{'_ ) ST

X

~Ki&E 0.5mm | T~

Ty TTHI LT ANARAMGZIRERF L, 7 AV AADND

e o)

0.2 mm, & & 0.3 mm O/NEERZIRES KO 1 mm O~~~ o 2 \ A+ ﬁ
TR DN CTHRAIHI R B o 72, KB TIL ) AV A M B =

BT D 2 & TR AR LT, BT 15 ms, AL EIRERND)
E XX 10mm. / AVERENL 0.5 mm. / A/UIEIL 60 mm & L TR
SUE T IR B %47 o 12, 0.5mm
3. RERER WEEROREMITIRE D ORI EAEDH B _ . 2
TR Ui, WO R B B - . il PL A 2N HTAR
HTAIIEEE I AT L > TRE L, $iAD
Ty PO ) AN TIHRIENELI, HEAZ < F
HELT-o NABEZER ) ALBLXOAOD~L~D
A ) RVTIEE BT ELIL T, WRIBED & DR 3
HElxlehhotz, IENS, 2 AV AODERZER
L= 7 ZRFIRIT L o TUE < B 23 )
S, ANBREZEEB LU L~ 2 & LTz
E&X10mm,. BEO0Smm DAY v K/ X )LT
BERRENIEKAIRETH D Z L b ho iz,

‘IOmm(\

4. FER |
it - EERE D . R 1 mm O~L< T A : —y -

WAoo RLEFIE ) ZALANME 02 mm  @FFA=Y (b) B FEAF ()L~ A

OMEIZES 03 mm IZEREE DT/ ALT (RZTE) (258 (22 7E)

LRI RIS A BT 5 Z Ebhotz, 2 R/ AV S 10 mm, Gk 15 mis, K T)

BEXH
[1] M. Takahashi, et al. ICONE18-29516(2010).

*Yuki Maehara!, Minoru Takahashi? and Masatoshi Kondo?
Tokyo Institute of Technology, Department of nuclear engineering., *Tokyo Institute of Technology, Laboratory for Advanced

Nuclear Energy.
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MeV EHA A4 B ERD 5 & RBS =D BFHIC L B
BERER Li A 4 BEHANOEBI T O2 L1 BESADE DS « f#AT

In-situ Analysis of Total Li Depth Profiles in Thin Films Stacked Li lon Batteries under Operation
by Means of Combined Techniques of Transmission ERD and RBS with MeV Heavy lons
TREMA, DESCL FHEEE? . OKAEMAEZL TEFBKRS. M
HPERE, AR, CAEHERT. P REIRT

MeVO™ A 7> % IV % g8 R Bk -4 HI(TERD)YE & # 5 HGELAY YE(RBS)TEDBEHIC & v . 1EEh(BERIN)H
DOENEFEE Au/LIPON/AUWAIL (LIPON=Li3sPOsgNo )il D42 Li JRE 5 Hi %, & D8 - fift LTSRS 5N 5,
F—U—F : EKL A A B, Li BEEESAGDZ DM - f7HT. MeV BA AL NS, FER S Bk 15
1. #¥8:

R FBAHDNIRE S OEBIZ T T, BUROAHIABIEME 7 BEREME IR 25 Z LItk b, Kk, 724
MHom b, ~A 27 mt EFHmb - BOEORRE B LT, 2K Li 1 A EMOBFESED 5T 5,
FOHEBIDERDT-OITIE, T - BEFOEMS 27 LARIZBIT 5 Li A 42 OB ORI TRAI K Th 5,
ARFZETIL, MeVO 4’2“/12 LN LB T ERD % & RBS 4 0FFH L C. FBEEVINT OEM O EM « BER
K OFDOFIE D Li JEEESAR 2T L. FERPES o0 Li OBWREIZ I SN LT 7-, A#E T, Fam
ERD £ & RBS SO OFIC X 0 ElASE Li A 4 BHEEI O BIEFIIN T O£ Li JBE0A 2 % O - JIE LIz iR %
R, ZAVE TSR ERD 512 K BfE R & i35 L3, @A bk T B DR R 2 iim 9 5.

2. EE:

FERCHH L2 RHT, B ORS¢ 282 # —Au/LiPON/Au/Al Th -7, MeVO A A B — A28, ikl
FENCTREICAS S, EERI-13 30° OBk T 2um Al A8 L, ?&ﬁ%ﬁﬁﬁ%il% . #gﬁﬂfﬁﬁj
ZHOWTRRE SNz, A A E—200E, REEEm O REMmE 7 — X EAIZ, REOSBEMRIC
HEIELFIIN T OEFIRFE T, EhtiShiz, £72. MeVO A ZI‘VE%AO)BBQT;}J%%W/J\BE W2 B 728, uitﬂ»@%’
FHE ZJEFIC S 7 D ST, FERUEIE, 1 TMeVH A A2 X MeVO A 4> ® RBS JITEIZ L 0 IRE S 7z,
3. BR-ER

BIEAIMZ L 23BN D Li BEOZELIE, %ﬁﬁ@E@J—EWDTT{EUEéz}%t ERD A2 kLD OV % J—O)Xf\ﬁ ~
JNT A E LTRD Bz, OV E+3VICEIT D 11MeVO A A DiFE ERD A7 L% Fig. 112, £7-, D
btb% Fig. 2 127”7, Fig. 1 OFf#INE, BRI OV F—T, @=L X —[InEm, 1&1%»%4&”75&%@:
YT 5, ZOFEBRTH, BEFOBTEREO Li EARHMPH BB I TV D, JRAEK OV, FAIZHVHMOT —
2 ThbH, ZOFEHO Au, LiPON 35 X OHEAD Al OFEEIZZENEI, 16nm, 2.4um, 3um ThHolz, KHFDA
«7 MU, Li & HDART MARERS>TNDDOT, T ENOKBET R F—DFEEN S, SO XH I

STz, Fig 213, BIEAINC L D Li BENAOEE RDT2DDHART ML ThD, IEP@ﬁH\ U
OV D Li JEEEICFY T2, 16> T, DG, +3V HIINC X Y RO Au BRI LiPON 10D Li 2 EEASHEIN L
WIZEE O Au BRTEED Li IEBENBD LW 0045, £72. LiPON NEFOEEITZE(/L L TRV O B4y

Z O Li BESAOEE, BAAE FOWRET WS, FHEBRE L —FELTnb, Fiz, _nif
DI ERD 1 THRIE &417- Cu/LiPON/Cu =2 A1/LiPON/Al O EBRFER & b K< KIS LTV 5,

T D LiPON & b Al OFFEZ 1. Lpum & 2 pm (ZH S L7z MeVO A A DO FERE R TIE. Li @ ERD 22~
MV EARFM H D ERD AT R VISSERITHBET DRERNELN TS, EIZ, RBS A7 ML ThH, KL HE
D 250D Au BN S DO E—7 BB EN TS, BT, - HEOD Au B— 70)?%@753 TEIEFIMZ L0 . Eelsk
DI DRERPBIN SIS, ZOFERIE, EEAINC ct D Li AAEME NS HIT 722 & 2R L, FERICEIRZE,
BT, 2O LWEREREZE D, FHllERT 5.

BB - AWFFTIIROK - jt“?’ﬁ%l%ﬁ%‘ﬁﬂﬁ)%%%iz/vﬂe~@1$§ﬁﬁﬁ%ﬁt VA — L FALK - SRR
FM BRI > Z —OIFEFIHIC L 0 Fhi Sz, AFROZTICB W TEERER ZBERE > 244 K - Kt L
AR NS HEIR I CHE A2 E LE T, 2. HKOERICBIT D12 KEFHEO X EBICHEE R LE T,

e ¢ 2 Q@ [T T
[ Transmdssion ERD Speciraof 11 MeV 0'° Ions s TERD SeciraNormakzed i No Biax

0 F Au@bnm¥LPOREA oo ¥Au@bnm ALK o) 3 AVLIPON/AWAL{3 p m) = mo bigx
- U+ @ icas -~ E s - =3 Y

i S el B T T %5

- 3 & wn*wwmmmm
o b 3 o L L 1

150 fnlnur::n“’- - : 4“4'., b
E — - +

P "' 3 - o5 Al—“‘ ——— LiPLIT (2.4 pram) ] e a2
3 - -, E -} - s
= v - 3

bl - | i LiimnL®OR \'.h E g =] s . .
PRTPIITIN N SR VOO TOTIr I IrTIOIC SROR ROV TP IOTIS . =PI PRI TOTE TRORE Trbe [ . TETETEIT PETFTT PTPTT TRT T FTETE TETIT FUTE PRV ETETE PRTET FTETE FETETFTETE PETRT PTRTE IPPRT PYPIL)
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Ghammne | Fusber Gharmel Fumber

Fig.1 TERD spectra from Auw/LiPON/Au biased at 0 and 3V Fig.2 TERD spectrum at 3 V normalized to the one at 0 V

*Kenji Morita, Bun Tsuchiya’, Yasuaki Hirata?, Junji Oonishi?, Hideji Tsuchida®, Takuya Majima®
Nagoya Industrial Science Research Institute, Meijo University*, Nagoya University?, Kyoto University®
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[1C06] Investigation of isobar separation methods and performance evaluation
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Be and *°Cl
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Investigation of isobar separation methods and performance evaluation in accelerator mass spectrometry
for high sensitive measurement of °Be and *Cl
s FIEY M AT EiE 8 Vb L, A 5FE L, Hongtao Shen?!, KA &A1
LIRS AMS ZL—

IEEE ' AT EILRNLARLE 100 4 — & — % T2 REICHIE /TR R E ETETh D, BEIITHAIZ X
S TRV 53 T TR F A2 EBHEE IC L > TR 228, B TR LR UEEZRORIERSBERTTELE &
HITHRHARIC AV HIE I E KT THER DD, ARERTIE, A A PRNOEI & SN2 sk B K
B R A S 97715 L &R TR AV LR & BET 2 TS OWTRE LR RICOWTEE T 5,
F—T— K INEEEOHTIE, AE-E #iiHEs, %Cl, 1°Be

1. #E

IEEE & HTIE(AMS) (TR AT DM E R RFMAG I 2 2 7 AfrEINERIC L -
TRALARLE 108 A4 — & — £ THIEATRE R E & OHTETH 2, AMS THIE 415 E72REFE 1T 9Be, C, %Al
%Cl, Ca, PN 2 ETH D, ZNHITRFMOBIMEZETH Y . BARRITIIT 2 ZEFNARLIE 102025
10 FREE & MRIMRLS LOMELE L 722723 TR DO BURBREHRI CTIZER R CTH 5, Z D X 5 2% %2 AMS
TIHEEET 20T, Al H o EEOHIEN ATREIZ 2D, AED XK S 2R Rni®H % AMS Th 578,
HIE Lo B BIRERE & A CE B2 R ORI EERPRIE I EL RET8HE08 8 5, *Cl, ¥Be ZFlICHD &
R DAL S, B NFEET 208, ZHUTREHI B N TV D RIERZZT TR < RBHEEEAR L 7 —
ZEL TN DDA Z 7 EERa R DB T 5, ZOREROREALBSELODOFEL
LT, AFFEPLEIEHINMENTFHRKRICEENDFAEROELZFO T Z &, A FESOENICK
DR F—HEOENEFT L THRIEARY MLV THBEST 2 H5ED 2 DOFELZRAT,

2. R -BR

R BAED B RIERZE S T FiE L LT ECHIEDSL G, sUBHET R L 4 — DM E (AL Cu), JEIRD
ZARIZ K > TRIER ¥S O &N EDORREL(LT D200 E et Lic, ZOEER, MEBKRIZIT S o &IZITK
TRBEOR LIRS TR, TBRIT Cs ANy Z I oma KES LTHIZ AGBr TRy F U 74 55|
FoT . BSOAT L MEEFK VIO ITHOED Z ENTE L, 2 OHDOMHERARZ MUk > THEET S
FECONTIE, HEEERR BRI CEHAT A Y T X U HADES & BBOWERKIZ DWW TEA A - ki
T EF A 2 — RPHITS)HA W Tk L ¥ —HROEN R RIS DT A L% R, £, Be
BIEDOBICIIM AR EEIC Ar HAZEHA LT 7Y — B2 L, TR CRER B o= %1
F—&% L LTBe L ORFELZ KE S DRESE D FIEEZRAL T, FEBRICEDSRMETHIEZITV ¥S, VBe &
DAY SVBEREIC S LRE NS>y 7 770 KE LT ECICH ~ 8 x 107, 1°Be/Be ~ 2 x 10 %15
LT ENTE, Ll 3ClHEEDES. HERER SR OBEBANR LW IEREORE TIEAESG b
STHERE CITRIE IR BRI D 2 L 3H D DT, A% Si AR & R 2 A5 b omibasic X
STRS AR MNEFR LT FEEZRARLTETH D,
BEXH

[1] T. Sato et. al., J. Nucl. Sci. Technol. 50 (2013) 913-923.

*Seiji Hosoya?, Kimikazu Sasa! Tsutomu Takahashi?, Tetsuya Matsunaka?, Masumi Matsumura?,
Hongtao Shen! and Keisuke Suekit

L University of Tsukuba .
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In-situ ion beam graft polymerization and heavy ion irradiation on the polycarbonate samples

ML S AT, BRI, TR, il
LR

A F =L ERAWEBER T T 7 NERIEOMEEITo TS, BEZERICE ) ~v—%EA LR LR
VIl —Rx— R E2A AL E—LTHRKFL, 208777 VEAZIToZ. &6, BEA AL E—AT
WBEd42 2 ¢, BEMEREZER L. b 20080 SR HERIC O W TR L

F——R:AAvE—n, 7T MRS, KU A—RR— b, EEERY < —

1. [FLHIZ

AF o= LE AW 7 7 NEGEOWIEEZIT>TWDH. ZIE TOMEND, BEZEHIZE
v —HBANLBRNOLRIZF LA A E—ATHRE L, TORTT T 7 VEAEZITI ZENAREL 72
ST F1m, BRI AD—RRx— N REZEAS AL E—ATRETAZ LT, BEMEREFERTAZENT
T, 2T, INLEMAEDET, KNY H—FRpr— FlE LICHEEMESRE T 2ER T2 L 2B 2T
5. AFERTIE, EOEBEIRFIEBRERIC OV THEST 5.
2. EBAE

AF = LBEFHNZAWTEA F o, BFEASY o7 2EES TAER L, WY D—RFx— itk (30
X50Xt1) DS EIT-72. & LT, EHL7-3EHIRIINERR %2 AV 72 RBS o#r TN 217> 7=
$iA A B —ABEHTIBWT, IX10Y em2BELL LD 7L RZB W T, REEOEEENRKEL LD
EERMNMFONTOWAL] BEBOENES MM TI D 7 VT RAZERT DI 0 O EZ 54 5720,
E—AZIR S, ARy MRS 1 mmXxX2 mm BREIC L CHRFZIT o7, EEEOFMIIE TR 4 5
e —TE ML,

AU =R Fx— bR ERNHAEZETF =V N—NOFREL, T =N T 7 U AEBERE, =F L
VUFXVF AT = (EDOT)E ) v — A AL, REEGTE—ATHREL, 208777 NESELT

- 72[2].
3. ERBERRUER

Fig. LIZAR Y —ARx— FREIZIT DAHA A 10 ¢

IS B LIRS T 5 RO =Y. F ¢
BB RE ORI LT, MERARML sz 2 T ¢
LMD, ZDZEND, JEFEERINE D BT E l o 500 kev
BEISK) ~— S THEOLLE LD L, BTED 3 o 600kev ¢
ATy TR, BEMERERSNS TR S o1 | oo .
PENRRSND. £/, TOLEGEZENTLZ L £

T, REROHIBHECREEETH o, BOTOS T 7 2 =

PEGEMR L. WECE, ToREaETor O T T i
Br~OEA LU BEFZ LGSOV TORRESE LS Stopping power(Nuclear)[keV/micron|
DTHRETD.

Fig. 1. Electrical conductivity dependence

sEH on the nuclear stopping power.

[1] &Rl BARFF 75250 Ke, 2N10, 2016
[2] &, HARRFT ¥ HFEOFS, 2M21, 2016

*Akira Taniike?!, Kyohei lwaoka?, Naoki Fujital, Hiroyuki Yamashita?, Yuichi Furuyamat!
!Kobe Univ.
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Results of imaging using femtosecond electron pulses
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Fast heavy-ion radiation damage of biomolecules in agueous solution

using the vacuum liquid micro-jet technique

*HH Fk, BA B R FEILY OME R Rl
VKB L

HORL TR ATBIRIZ I 1T 5 IEH MO B EZ i L~V CHAT 22 L2 BNE LT, RIEY = v b
2 W COKEIRT O LR O @R EA 4 VU AT~z 78 (FVvy, Tanly) &
HKBIRIZEEEA A 4O0MeVC) v A 7 b —AIC LTI L, BRIHC L > CTEUERIBERY %
TRA A VEESPETHIE L, S FoNEE RS, TORE, S REIZELOKS LI X > TR

I, KEEOFEZRSZIT D ENThoT.

F—T0—F ARG FIREHRE, KR O B MR, EA 4IRS

1. #8

TSRS I & D IRy 1 DHEGIZ I 1T DRI SR
BEoREIT, MW TORGHEZEFT 5 L TE
HThHD. KRB TIE, IRIKBREE N OERS DR
WIS 2 B 2D 2 & T, AR T OBy
ff % i LSV TR 8 2 ik B 2 T o T2
2. KB

FORLT-RRHS ATEIR D Bragg peak fEI T DAL T
BELHEET D, TI8 (F)vrernl
V) BHRAKESRAIRIEY = v MEIZ XK Y B2
AL, ZRHIZHEEERN SO 4 MeV C A A2 % R
L, U7 B4R % TOF-MS 1 T~ 7
3. R -BR

BUZAERR LT kA F v DBEEARY M IVERT.
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2RISR T ORBETAE U ML 7z
GlyH", ProH™°T X/ By F- DA 4> T 5. 1k
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\ZDWT, KT TDIFE LR WISy TR (700 T A X —1E[1)) OFERE DM LiEin T 5.

2EXH

[1] S. Nomura et al., Nucl. Instrum. Methods Phys. Res., Sect. B 365 (2015) 611-615.

“Hidetsugu Tsuchida®, Shinji Nomura?, Akihiro Kajiwara®, Takuya Majima® and Saito Manabu*

'Kyoto Univ.

-1CO09 -



1C10

2017 EDFR

BEMHERAASA TV E— LS MEBEDMSRE
Development of lon Beam Analysis Systems for Innovative Measurement and Analysis
on Structural Materials
T, LRI, A IR, BNBER, EEMK, AEERE, MA P, THE
RPN

FI KT 6 MV 2 2T BRI TR LW 2 HEEM B HA A A4 B — A0 0 E o BRI
DOWTHET D, MZe2 & TR SN L EHPEEMEIO T O DA F v B — L giEETHY . ~1 7
1 B — A & RBS, ERDA, PIXE, NRA 55D A 4 B — A GHE LA OE TEHHT 5 Z LN ARETH 5,
F—I— R A A =200, HEME, K#E-BOESH, v 7 rE—24

1. ¥E

PE¥A /) _— a3 VAIBIC W CEE A MIZER % A S 2RO TR B S HEE IC B T R
TEREHRZ 50T D e SR OBTE A RO T D, D<A/ X—= a7 U —H(TIA) % H#
AR 5 WFZERSBE 130 L CRREA RO Jesi s LS O R & D T D, ARSIk, BUlRZE8 Y L
TV DREEM B A A2 v — AT EEE O BRFRIUC DV THE T 5.
2. BEMBEHARSAA Y E—LSMEEDRRRME

2016 4 3 H X 0 BB 2 BhA L7250 K5 6 MV & > 7 DN BT, S B A A4 e —
LHTIEE ORI EF 2 ED TV D, A4 E—208kE LT, RBS, ERDA, PIXE, NRA & #A5
by TCEMTL2TFETH D, MR NAT—A F OB ATRE/R Y AT AOMIZ, 4§ T =F XA — 4 %
fif§ % 72 RBS J UYERDA {HI7E 75 FI Re 78 &4 B DAL ARAT HI A A2 & — DA iE OB 3 BEICHE T LT
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bR EEfRE L~ 7 0 — A0 EE OB EHED T D, A 7 8 B — AT E T,
BGO 28 % FV 7= NRA (2 L 2 KE AT OMIZ, PIXE % W 2R B 0% e & EIRINITEE O 4y
BB OGeRGAMA A=V TEEE T 52 TETH D, RUFE - REFOBRITHEORME X A sl T
Limige e LTiE, vV ar R 7 MIBRHGELZEALTWD, 72, Ktz 4 B L T, &
AR ERFEITIZ B W TRAZE F o RV EEGSTHR RO D T\ 5, Zoft, RO E— LM
FEFCR LT B — AT - TIEH D b U 2 8152 rIRE /e FHBRELZEE DR FF & BASE © Fefti L 7=,
3.

~A 7 a = AT EEITIEREBR A E L TR, B —A%E LT 10 um FTO B — AGRIZ D)
LTWD, 2RI H~ v BV T ORBPEIC LRI L TEY, 4%, V717 1800 —ABREROERK
Y EEMER OKTE - BOTRE L ORI EITCEDA A=V THEE BT 5T ETH D,

E

ABFFEIE, NBFRARIEEAN - 1 7 ~—3 3 V23§00 SIP TFFOREISEAE ORI X 0 Fhi L7z,
BEXR

[1] K. Sasa et al., JACoW, Proceedings of HIAT2015 (2015) 285.

[2] G. W. Grime et al., Nucl. Instr: and Meth. B 54 (1991) 52.

“Kimikazu Sasa'!, Akiyoshi Yamazaki', Satoshi Ishii!, Masanori Kurosawa', Shigeo Tomita', Masao Sataka', Hiroshi Naramoto!,
Hiroshi Kudo!

'Univ. of Tsukuba

2017% BARRFHZES -1C10 -



2017 Annual Meeting

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

[1C11-15] Gamma-ray / X-ray Imaging, Nondestructive Assay
Chair: Jinfeng Yang (Osaka Univ.)
Mon. Mar 27, 2017 4:05 PM - 5:25 PM Room C (16-203 Building No.16)

[1C11] Development of high energy gamma ray imaging system using pinhole
collimator
*Hiroaki Nishimura®, Takumi Utsumiya’, Ryoken Yoshioka', Akira Taniike', Yuichi Furuyama’,
Masaki Nishiura?, Kenta Doi®, Masaki Kisaki®, Yoshikatsu Matsumoto®, Hitoshi Yamaoka® (1.
Faculty, Graduate School of Maritime Sciences, Kobe University, 2. University of Tokyo, 3.
Doshisha University, 4. NIFS, 5. Tokushima Bunri University, 6. RIKEN)
4:05PM - 4:20PM

[1C12] Quantification of relationship between concrete thickness and
transmitted X-ray imaging capability in social infrastructure X-ray
inspection
*Hiroaki Takeuchi', Ryota Yano', Yuki Mitsuya’, Katsuhiro Dobashi’, Mitsuru Uesaka', Yasushi
Tanaka?, Yuya Takahashi?, Joichi Kusano®, Yoshinobu Oshima®, Masahiro Ishida* (1. UT NEM
Uesaka-Lab, 2. UT Civil Engineering, 3. Accuthela Inc., 4. PWRI)
4:20PM - 4:35 PM

[1C13] Evaluation of Bridge Inner Iron Structure by Portable High Energy X-ray
Sources and Tomosynthesis
*|ssei Ozawa', Ryota Yano', Hiroaki Takeuchi', Yuki Mitsuya’, Katsuhiro Dobashi', Mitsuru
Uesaka’, Johichi Kusano?, Futoshi Kaibuki®, Hideo Sakurai?, Eiji Yoshida® (1. Department of
Nuclear Engineering and Management School of Engineering, the University of Tokyo, 2.
Accuthera Inc., 3. Atomy Research, 4. SAKURAI and associates, Inc., 5. Public Works Research
Institute)
4:35 PM - 4:50 PM

[1C14] Study on Isotope CT imaging by using LCS-NRF in UVSOR
*Hideaki Ohgaki’, Heishun Zen', Toshiteru Kii', Takehito Hayakawa?, Toshiyuki Shizuma?,
Hiroyuki Toyokawa®, Yoshitaka Taira®, Masahiro Katoh® (1. Kyoto University, 2. Institutes for
Quantum and Radiological Science and Technology, 3. Institute for Molecular Science, 4.
National Institute of Advanced Industrial Science and Technology)
4:50 PM - 5:05 PM

[1C15] Study on Isotope CT imaging by using LCS-NRF in UVSOR
*Heishun Zen', Hideaki Ohgaki’, Yoshitaka Taira®, Takehito Hayakawa®, Toshiyuki Shizuma®,
Toshiteru Kii', Hiroyuki Toyokawa?, Masahiro Katoh* (1. IAE, Kyoto University, 2. AIST, 3.
QST, 4. IMS)
5:05PM - 5:20PM

©Atomic Energy Society of Japan



1C11 2017TEEDES

BrA—Aal A—FE R0k
BT AN —H B ARA—D TV RAT LREE
Development of high energy gamma-ray imaging system using pinhole collimator
RS HEse . THENE I, ER RARY, s R A R
VATH IEASE 2, BJE BROKS, ORI OHES 4, AR Hrh S, Il AGK®
LR REER B R RO SER, 2 HORORTE, 3 RLEHR R,
R AR ETIET, SRS SCEIRTE, CERAT

B 7o A~D abit L Be DRISICE > THEL D 444 MeV H o <D A A=V T HRAITH -8, BV
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CREELRD. FIT, FEMETHLIRV IV LALEERT AT 7R & OBIGCE VAR T HET
X = < BROFAENE L BEEZIFNANLRET H & T, BRT VT 7R 25T 2R ¥
—T N7 PRI BET o~ BREHTFER BRI TS, AFETIEPHITS V22 Lb—vara—KzH
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ERWT D-TERMAEE NS OT o~ RN L, T~ fiA A=Y v TERETo T
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2 2 b—3 3 T CFigure LISRTIAR ARESE L, 0
EUR—ILDOE, ErhR—ial A—ZDER, ik
KR ENWSTZRENT A—F D 444 MeV T ~HIT 20
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3. WEE . EE Figure 1. System and result of simulation

Iz b—va UEEROH % Figure 11279, BV Table 1. Shape and performance of pinhole
R BEB/NIWEE, BEVR—LOREZNRKEINIZ EXF—L1 e k-2
ERUGIEDRNA A=V Y I IRTE D 2 LBy fe, [EXATEMM 30 40
oKV ORAIAE NS mm BEEa Ty [EICIOROn | P 0
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*Hiroaki Nishimura?!, Takumi Utsumiyal, Ryoken Yoshioka!, Akira Taniike?!, Yuichi Furuyama®, Masaki Nishiura?, Kenta Doi?,
Masaki Kisaki*, Yoshikatsu Matsumoto®, Hitoshi Yamaoka®

Faculty, Graduate School of Maritime Sciences, Kobe University, 2University of Tokyo, 3Doshisha University, “NIFS, 5Tokushima
Bunri University, SRIKEN
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Quantification of Relationship between Concrete Thickness and Transmitted X-ray Imaging Capability
in Social Infrastructure Inspection
T KRB, KB oEX, ZER AL BB owal, B3R ox!
M a1 @i R, EEP B2 KB REC, AW MRS
YRR, T X =t T, AR
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U—FNDOREIERE Lz, £, MRAERFOFGE 2 X RS ROV T OB 21T 5 72,
F—I—F: BRmE, HERST, ST —X#H, A7 7
1. #8
WFIEE TIE, AR = ok L — X A W T2 AR IC I T Dl X R &2 1T - TE 72[1]. WERAT
DN EBRICBT D X MIERERE T BRICBIT 5 a7 U — FOEWEFTICB T 54 £ L7z,
R OFER., 27 U — FNEO PC #iAF OFRBN T L7223, 950keV X MRIRIC L D& TIFEVW=a 7
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WA AR 7 ) — NEIERE L, RERINE L TOMEL RIS T2 L8 R 5.
2. Bk X RRELSERAFTEGI VI Y- FOES 20000
AR X ARRIC L D X s ar s Y — L aFER LESAIC, BiR
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3. EEEQIALY U— FERRE LI-BOBEEM Gl N
oy Y — MEEDE RS L LEGiE X SRE T, ek o BT EXEEOaY 7Y — PEICH
ZRRERERICEEND, 29 Lz A XOEERH % 5T PC 8kt ToEE X R
BEAREICIRE SN2 2 EREETH S, Z0lw, PC HMET O
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[11 B 7T Al “FE X N KT ATy 7 X BRIC L 2 KEEED N ERE BN E & AR, AN, Vol.21,
p. 45 —p. 52 (2016)

*Hiroaki Takeuchi', Ryota Yano', Yuki Mitsuyal, Dobashi Katsuhiro', Mitsuru Uesaka', Yasushi Tanaka', Yuya Takahashi'
Joichi Kusano?®, Yoshinobu Oshima®, Masahiro Ishida®

'The University of Tokyo, *Accuthela Inc., *Public Works Research Institute
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Evaluation of Bridge Inner Iron Structure by Portable High Energy X-ray Sources and Tomosynthesis
Evaluation of Shape of Inner Iron and Enhancing Accuracy in Structural Analysis
UNREETY, KRB ERY TN ORE L ZES AR L IS st BRSO Ry
Bk GRS, BUF B &Fm K, KRB #ES AW HEES
VERAEUKRE:, Y (BR)Accuthera, Atomy Research, “SAKURAI and associates(tk), ° -+ AHFZEAT
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WIREFEBEO B (DFEQ) 2N TEBIMERH D, ZDO_OOZEMGREEL AT 272010, Mk
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[1] FEREAT, BURAEL, iR FiE et al. : WrBm R AFZERHERE 39(2),15-20 (2013).
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“Issei Ozawal, Ryota Yano!, Hiroaki Takeuchi®, Yuki Mitsuya®, Katsuhiro Dobashi, Mitsuru Uesakal, Johichi Kusano?, Futoshi
Kaibuki®, Hideo Sakurai*, Eiji Yoshida®, Yoshinobu Oshima®, and Masahiro Ishida®
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UVSOR IZ#511% LCS-NRF I & $EGI#k CT i%E
(1) UVOSR IZHB 1+ B EBIK CT IRV AT 4
Study on Isotope CT imaging by using LCS-NRF in UVSOR
(1) LCS-NRF CT Measurement System in UVSOR
OREE AL, e R, SRR RN RS, FRE RITS, R R
BN Bz 2, gk i
VTR )W, 2RERRAIE, G EUFEERE, 40
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1. #8
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3. R |
- - — e Gt 2tz
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S5 P AL CT IR

[1] H. Ohgaki et al., IPAC2016, TUPOY046.

* Hideaki Ohgaki!, Heishun Zen!, Yoshitaka Taira?, Takehito Hayakawa®, Toshiyuki Shizuma® Toshiteru Kii!, Hiroyuki
Toyokawa?, and Masahiro Katoh*

LIAE, Kyoto Univ., 2AlST, 3QST, “IMS

2017% BRRFH%¥S -1C14 -



1C15 201 7TEEDES

UVSOR [Z#1+% LCS-NRF [ & Rtk CT HilE
(2) LCS-NRF [Z & 5 R{A CT EEBERAD-bDY T FH = 7%
Study on Isotope CT imaging by using LCS-NRF in UVSOR
(2) Development of software for isotope image reconstruction of LCS-NRF CT experiment
e, K| B E wMEC ORI IR, B AT, AR e
) 5Lz % g EiE
VKT R, CREERRHE, C RAFHE, o
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[1] I. Daito et al., Energy Procedia 89 (2016) 389 — 394.

[2] R. Gordon et al., International Review of Cytology, Vol. 38, p. 111 (1974).
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(1) ADS & —4 v FEERMEER (TEF-T) BEtDER
Status of J-PARC Transmutation Experimental Facility Program
(1) Progress in design of ADS Target Test Facility (TEF-T)
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Japan Atomic Energy Agency

2017% BARRFHZES -1DO01 -



1D02 2017TEEDES

J-PARC B ZE MR ERETE O RK
(2) ADS N[ T =M # AR DI & HABREHH
Status of J-PARC Transmutation Experimental Facility Program
(2) Current status of material research toward ADS
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EHERTT D 12D ORI E FEOREMNFM A AT D72 ADS FEBLUC AT - mERMIREE O—D
Th D, KFERKTIEL, ADS X TEF-T FE O A~ AP TR S & O REE, Thicmis 7z
TEF-T FRFH &% O LBE A RIEBR O BLIRIZOWTHET 5,
2. TEF-T B4

ADS % —7 > NEM T, EIREE ORGFRRRS J OB R v IR K 0 | @S H L3RS & [AIRE
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Status of J-PARC Transmutation Experimental Facility Program
(3) Numerical design analyses for the TEF-T lead-bismuth spallation target
*Tao Wan?, Hironari Obayashi' and Toshinobu Sasa!
1J-PARC Center, Japan Atomic Energy Agency

To improve the safety margin of TEF-T lead-bismuth spallation target, it is necessary to eliminate the stagnant flow
region in liquid lead-bismuth and to reduce the stress level on the target vessel. For this purpose, the target design has
been performed by applying the CFD analyses and the structural analyses. Results showed that the safety margin of

target can be improved effectively by the modification of target inner structure.
Keywords: J-PARC, ADS, TEF-T, Lead-bismuth spallation target, CFD, structural analysis, safety margin

1. Introduction

A Lead-Bismuth Eutectic (LBE) spallation target will be installed to the ADS Target Test Facility (TEF-T),
which will be constructed within the framework of J-PARC project to carry out basic R&Ds for the future ADS. The
spallation target will be bombarded by pulsed proton beams and cooled by LBE (Fig. 1). Target designs were
performed to reduce the temperature and thermal stress level on the beam window (BW) to improve the safety margin

of the target.

2. Improvement of the TEF-T target design

Figure 2 shows two stagnant flow regions were formed in LBE for the original target: a) in the inner tube,
and b) at the center of BW [1]. Temperature in these regions are higher than surrounding area. To eliminate the
stagnant flow region in the inner tube, flow slits were added to the inner tube. For the stagnant region around the
center of the BW, two types of modifications were tested: 1) add flow guides between the LBE vessel and inner tube
(Design A), and 2) change the shape of BW (Design B). Comparing with original design, temperature and generated
thermal stress on the BW were reduced (Fig. 3). Results illustrates that the modified designs can eliminate the

stagnant flow region effectively and improve the target safety margin obviously.

Flow channel

LBE vessel 1 g, uq‘% LBE.

t: 2 mm

Beam Window

(BW) \
)

ign
| o Aidd flow gubdes -
Puted o )
bheams L - t'N)\‘;\\\\ d 7.1 " i
(250 KW, 25 g 2 0
0.5 ms durgtion) o e . . — A ¥ - = i
- — ation lattice a). Stagnant b). Stagnant Chanige BW shape e smly:.unr.
Shit To cool imadiation samples rl"';iml*i"hlllc roglnnr:;‘?mcr 3 @ 2y
T } i tube o ) d s |- |
To cool the sample holders Innertmbe 7O °P i ! d

Fig. 1 Schematic drawing of LBE Fig. 2 LBE flow behavior for Fig. 3 Cbmparison of results between the
spallation target in TEF-T the original design target original design, Design A and Design B.
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[1] Tao Wan, Hironari Obayashi, and Toshinobu Sasa, “Numerical study on LBE flow behavior of the TEF-T LBE spallation target
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Status of J-PARC Transmutation Experimental Facility Program

(4) Low-Power Beam Extraction by Laser
RO RAE RS BF—E Y 1R g, B AR
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X—U— N BEEWERRR, A —LA0EY L, v—W s

1. S

J-PARC UV =7 v 7 2B T 5 B — A0k, RKME (=x/LF—400 MeV, Y K L 25 Hz, /7250 kW)
DBEKFEA A (H) THY., ZTOFEEN ADS ¥ —7 v Mkl (TEF-T) ~Edk S, £O—Hoe
— LB R PR ERR i EY (TEF-P) I[ZMF CETICIY HTMERH D, KREE—Lh B/ E— A
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[1] Y. Liu et al, “Laser wire beam profile monitor in the spallation neutron source (SNS) superconducting linac”,
Nucl. Instr. Meth., vol. A612, pp. 241-253, 2010.
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A function of neutron production in a compact neatsource using thi8e+p reaction
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Ep B L OMEMEZ 513 U OMB BRI X2 AEFHETORHREEZITV, AERO RV —A7 FLUIC
B L THEFEADORE BetZila W= KB T — Z (AF =L ¥—4, 11, 12 MeV L OEk = — K%
FAWTRER L LTz, 2O/, ko — FICHARFEZRMEEZ L0 EREICHILL TWD Z ERgnoT,
THIZ KD MEBIEIT *Betp BUS A W T/ T IRIC IS 1T D R AT TFEHMEICA A TH D Z EAVR
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[1] Y. Otake (partial author) : Compact neutron reeu In AW. Chao, W. Chou (Eds.) “Reviews of Aaator-Science and
Technology”, World Scientific, 8 (2016), 181.

[2] J.F. Ziegler et al, The stopping and Range of Inr®olids, Pergamon Press, 1985
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Target and shielding design of accelerator-driven transportable neutron source
FERIAT dhsEt, ARG REEL, VPR E 2 ML B ER 2 AR BIRES, PE WAL
BRI L, ORAT IR 2
VHORER TR, 2B SERT, AU TLERY

A v 7 T H DB OFBE & iﬁofb\éfﬂf BREOKRM 2 7 ) — MEEY O IEMEERA O B
TR BN TS, £D= (I8 2 2% T oD BAE T IR 25 R E) /N v 7 I RIKEN
accelerator-driven compact neutron source(RANS)i: L2 EHMERE S LT, B & otk BEE L & 2wl
HETIRO 7 e 2 A TR EZRMG L, FIREIR TR0 T e N XA T ORFOIEAR L e D TR A
TR IS K ORISR ORZRRIE K ONERKEEAT 21T - 72,

F—— K NRPPETIR, RS, BT A nEE, LiY—7 v b

1. ®E

AW, AR R TIRO 7 e M2 A TR L, mEPE T ERWTE AV A T TRNERD A A —
DU HMRE A KA E L TWS, 71 & A 7 TIL 249 MeV [5F#% Li Z—747 >~ Mo L CHREF L,
Li(pn)Be Stz AWDZ & & Ui, atRZRIC, PHETO AR FVESRREICN A, MROFHE
&, Wi EEROBBENA R L O & EE L, 5% L%
R DOR— AR5, 40
2. FMERR

TR 515 = — Ri PHITS,ver2.870 T&H VW #%5 —
4 (ENDEF70) & #1A3A AU T2, 2.49MeV DG 1-#t % [EAE 2cm,
JE X 80um @ Li IZFT HiAA, Li Hlb)y 5 10cm BN 7207 E 2
Birs 0 NG 180 FE T 30 FElS & (ZFRMmAED dom? DR
MR EZEWCTHYET AT MLOAENGEERE LN
1)

wic, BFME LIz 7 U — MERERGE L, FHET éfiJ,
A AREIROEEE, a7 U — O FMEF AT FL 0E+00 T
DL, BE, LA 228, PETIRERE O AR 4 5K * e e °
o HAEFIRAKEILE 60cm, £ 80cm OWY TV 1. 9 40MeV B4 & 5 PHET- OIS S
‘/UDP?%T“%ZT% L. Ef2m, E&X30cm D=2z J—h

w
m
o
®

2E-08

Neutron /(cmA2- proton)
m
2

WCHMET 2T HIAALUTERED (K2 EKER), 207V — FOREND 30em
10cm O SIZBIT 2T R VX — AT ML A 2 TIRIOERIC . i3
KDz, NS
3. R )

L &0 BAPYEFITAETT R 2338 < R 4L % — 723 800keV F2 5 I |
T %, 200keV LLF D= 3 /b — K CTIEAEOMR D 13/~ S0, E72, a
B P E— AT LT 90 EHFA~DT T v 7 AR TH B, 5

JEX 30em ®a Y7 Y — MROFBBPIET ALY R L oo ‘ s0em 1
20 212, 0em FECHHET 7 T v 7 2 ORIH IR "
LT E 100keV L EOEHRLSMT 30em JED =27 o
J— }‘ lmlﬁé I3 10~ *Erk 73? U@ EA A — //7L bS] glE-OG 2 7Y =k A SR —

T OMBES BRE EREATCE 72, ZOM, HEkiED g T 10em
FATE ST 2 MR EHBD 2 LN TEE, & o |
4. ¥6E § e | bt e

= \V4

RANS2 I TEOBHTRE Lilc > TRAETS 5 W s0cp |
T ORBENTE a7 ) — h~DEBE RS 5 = ' WA IV
k 75)‘(% 71:—0 ?‘ﬁ ODF%% %) k = ;%)Eﬁ,ﬂz IJ—J j—f:ﬂ‘ lE-nOO 01 0.2 0.3 0.4 0.5 0.6 0.7 0.8
%i@ qj‘fi?{ﬁ@%??r %5@ ?5?) }Z) o ‘ ' ' E.nergy(r\;lev] ' . . ‘
SE3H M 2: 27— hFimiga s KRN
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“Yusuke Kushimat, Daisuke Matsushima?, Tomohiro Kobayashi?, Yujiro Ikeda? Noriyosu Hayashizaki®,Naoto Hagura?,
Jun Kawarabayashi' and Yoshie Otake?
Tokyo City Univ., 2.RIKEN,? Tokyo Institute of Technology
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2017 Annual Meeting

Oral presentation | Il. Radiation, Accelerator and Beam Technologies | 202-3 Neutron Source, Neutron Technology

[1D07-10] Neutron Physics

Chair: Jun Kawarabayashi (Tokyo City University)
Mon. Mar 27, 2017 2:45 PM - 3:50 PM Room D (16-204 Building No.16)

[1D07] Development of Stereopsis using Compact Neutron Sources (I1)
*Seiji Tasaki', Yutaka Abe', Takayoshi. Kanemitsu' (1. Department of Nuclear Engineering,
Kyoto University)
2:45PM - 3:00 PM

[1D08] Development of a general-purpose code for thermal neutron scattering
cross-sections by molecular dynamics
*Yutaka Abe’, Fumiaki Funama’, Seiji Tasaki', Masahiro Hino? (1. Department of Nuclear
Engineering, Kyoto University, 2. KURRI, Kyoto University)
3:00PM - 3:15PM

[1D09] Effects of alignment errors on the transport efficiency of JRR-3
neutron guides
*|taru Tamura', Masaji Arai', Kazuhiko Soyama® (1. Department of Research Reactor and
Tandem Accelerator, NSRI, JAEA , 2. MLF, J-PARC, JAEA)
3:15PM - 3:30 PM

[1D10] Beam transport optics for compact neutron sources Il
*Masahiro Hino', Tatsuro Oda’, Hisao Yohinaga', Takuya Hosohata?, Yutaka Yamagata?, Shin
Takeda?, Norifumi L Yamada®, Hitoshi Endo®, Michihiro Furusaka®, Shinya Morita® (1. Kyoto
Univ., 2. RIKEN, 3. KEK, 4. HokkaidoUuniv., 5. TDU)
3:30 PM - 3:45PM

©Atomic Energy Society of Japan
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INSREFRICE T BRT LA TS LRIGEOERE (1)
Development of a Stereopsis using Compact Neutron Sources (I1)
“HIR FRE] L 2 B Aok AR
It PN e 2 i 2 O S e b

AN ONEER 2 AW BRI, PRI SO0 EEROR G SO0 E T o R D S
D EOREND D, RFBEETIE, A A=V TOFEO—DE LT, DARVWRGHEL TR et %
BB TED AT VAT T DMRBIEICHONT, KPR O/ PR 2 AOIEE LD S B L7t F
EIZ L DR wET 2,

F—D—F  PRPVEFE, PEFA A= T AT VAT T A

1. #E

I, WEA~OFEEME, X R E TR DIMEFENZRSZ LEOREN G, FFEST O DDA
M7 v —7blroTn5, BUELRETIE, BERFHAZMRET 57200/ MO IER % iz oo
7 NN TIROBR N EA TS, T DIEFEF RIS TRy — v e 0155,

T2 D CRELOERG A RE T 2856, HREBOBRITXHFREGL 20 Thiu, RetomELZE
ZTCHRBETHAT VAT T AMRBIETHRETH 5,
Fex DT N—T7TiE, FURBLFE O /N ANEZE
PEFJR(KUANS) 2 FHW T AT LA 7 T A ffg ik
DRRFEZEAT > TETZDN, AERTIXIINETEDY
HAEA TR AT o TR R WA T 5,

2. IRIGHER LB
2-1. ®I&H*E
KUANS 6 &=+ 425 4m B/

[Bl#E 7 — 7 WZ#R - 73BN BT L, 3B S 15 Al s o
emffiiL7z & 2 AITERE LT 2 IRTALEER 7 4 4 “ | P p—

Mz AT RINEE TlRE L. o u ’ F*: : 0 i 4 ‘;% |
gl oL TRETMICE LADET 1k | ¢ ) ﬁn YN L[
TH 2 D & 5 I 137z, [ I ¥ ’ ’ Hl

2-2. BITAELER

50

Pixel

150 200 250

ATENIE OO AE tanh BI%AE 7 ¢ v R & X2 BBt MEFEBBBRIZ T 4 T 4 T BT
B TCEDOHIMLE DI AL L DB 5 BT 7o i 5

(g Z RO, SEIFIEDOMNE S 7 1 v b

TEX LR OMERBELMEAGDETT 4 v FEEEZHV, SHIIMETOFBRLEET LI LIZL- T,
2460 (1 ) oX) 2EKRHAFTOERAALEICONTE T 4y FEEDLZENTE, MEROAL

ERSEEDS EANY | BATRLEORSE bia B L7,

“Seiji Tasaki', Yutaka Abe! and Yasusada Kanemitsu®

!Department of Nuclear Engineering, Kyoto University
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SFRHAFERICEL SR ETFRHELNEEOARBR 2— FEA% :
BXKRMEICHT HEH

Development of a general-purpose code for thermal neutron scattering cross-sections by molecular
dynamics: An application to hydrogenous materials
TEE B, RR SRR, MR BNE, AR IR
VRORBEL, 2 KA

K& 7o\t A HGELRN T — Z BAERL T A 72002, A8 12EE AR U 72 B -1 EL e fE oo LT
T2 — RZBB LTS, BB E L CREHOSKEWE I LA — RE@EH L, LW AS A
FHPHIT 72 0 W SV TR R R R A S

F—7—F : Bk HELTE R, 0Bk, SKEWE, HBELAY

1. FCHIC

B BGELT IR 1, R, MR, T HGELARE 2 & ORREE - PEREREANG 0 72 D D FEfE
T4 & L TR &N TV 5 A, ENDF/B-VII X° JEFF-3.1 72 EOET — 4 74 77 VIR STV B RE
BT =21, BUED & ZAHERHOWEICBE 5T\ %. NJOY/LEAPR 72 & ORGEHR 22— RIZ X 5k
TLWrm R OfENT CIE, W ONZ TRE) Z L IchBEiET L CREBEERER L) CBEE T A —4 %5
ZDMENG D120, P AECHS N D o7, £ 2 CRIFFETIE, BRx 2 ICx LCTERT - &
T DFEAM 72 E) A B L 7 B M- BELWT R A (RIS MR RTRE & 95 7o 1S, S FEN I EIEE R L
PN 2 — ROBRZ B E LT 5.

2. BTG - BR

AENTHIENT = — R OF—BRs & LT, B EOEKEWEZGAGME L Lz, £D7w, fif
Mr = — BT BELWTE A O RHl 202 HE T MERGELII L & T D AUl 2 IO THERR L, - D 38 3R A8(L
w52 DR A o PN B DT 2 2 L2 XY, WEEA ORI A BT AR IS STV D

4
(AT i DRI SCRN 2 28) . M1 oRrd =% 7 — 1° ‘ 7293 K (Blostein 2000) o
296 K (Rodngueggh Sg]%)l —a—

N DORREFE T, MITRERITE eV 2 HH meV £ TO
NG - L X — i PHIC 72 0 EEBRIE[2,3] 2 12 I
BLLCWh. F7=, wAflE LT Lo ftho3fiE o
GARFEVEIZOVWTHIRIZAEOR/RENHEONDLZ & &
B LT 5. M HORERTIE, AfEHT=— ROFEME
INHDOEMAERICOVWTHIET L TETHD. Caloulated at 300 K

10?

102 107 10° 10! 10? 10° 104
Incident neutron energy (meV)

K 1 =& /—LO2WmDEITREE

10° |

Total cross-section (b/molecule)

SEH

[1]1Y. Abe, T. Tsuboi, S. Tasaki, Nucl. Instr. Meth. A 735, 568-573 (2014).
[2] C. Rodrigues, L.A. Vinhas, S.B. Herdade, L.Q. do Amaral, J. Nucl. Energy 26, 379-383 (1972).
[3] J. Dawidowski, J.R. Granada, J.J. Blostein, Nucl. Instr. Meth. B 168, 462-466 (2000).

“Yutaka Abe', Fumiaki Funama', Seiji Tasaki' and Masahiro Hino?

Department of Nuclear Engineering, Kyoto Univ., 2Research Reactor Institute, Kyoto Univ.
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JRR-3 M FREICE TARBAMTREICL FBRENRADEE
Effects of alignment errors on the transport efficiency of JRR-3 neutron guides
THA R R BEYL B fE2
VR SRR IEURE, 2 5L JOHE RS J-PARC

JRR-3 IZEXIE S AU TUW D 785 DR 2 TR IC L DB~ DB L HET 57200, FiET
BE s R 2 L— g OFEMEIC LR L7z,
F—T—F : RR-3, THEFEE, WIS, Y Ialb—vay, fiEFE—LA

1. #8

R PE T 23 2 P58 ik, PEFEE O I T MRS Tid e FHETFEE O X AT
A BWILICRE B A 5.2 5, RBFFECIE, HBRFOMRSFEIILS & LV | EBEE OWR L OBHR
BT D0, WAMTEEE T A—F—L Ly Ialb—ra 2L, hEFEE OR%EIRIC
DWWl 21T > 72,
2. HHEEH

I a2 lb—v 3 03 JRR3 @ T1 Brpih i %
L LCHE Lz (MEH), JRR-3 T35
HEEE 2= FES 850mm, HPET B — AlE
20mm | mS 200mm)A L L TR 60m & L, £
O fh A C IR E AR 3337.4m A 72T L 9 1T,
ZOHE =y MRS A Z R TR T L
W2, YIalb—Yg icERALEZa— RIiX . JRR-3 bk i
McStas[1,2] Th 5, HMETEE 2= > MIKFE, E
B, BEERHFMA~OBRELZMZ TY I 2 b—ya VETW, BRSSPk gh B~ 0284 500 L7z,
3. ¥EER

T1 B PP 5AE OWIEN RS I 2 L— 3 OFER, PHETFEEONFHRELZ KL T, &8iF 1=
v MHTACES M OREZENRA U5 6 Tk h 2 0 2805 5 & 41 7K J5 1) 0.05mm 03741 C 90.1%, 0.1mm
DFIT 80.4% L EIENROBAFERPL DHER S NIz, Fo, FREREITHBEEIN NS R D HMIC
0.05mm O 6 LIS E IR K 5% Lz, —F5, |BESMOTIIZ OV T, 0.05mm O30T 98.9%.
0.1mm DO F AU T 98.0% & K& e Z{bITMER S /e o7, ZHUZDWTIEL, EIZ IRR-3 Ok FEE 2 =
v hOBRIZE D EEZBND,

INHOFRERD D, JRR-3 ITHT D HFME 188 DR AT RAEN P TREZN RIS 2 2 HEIZ O\ T
RIS ATRE & 72 0 | MRS ICXHG LT T 74 A v hofe#t B oz,

BEXE
[1] K. Lefmann and K. Nielsen, Neutron News 10, 20, (1999).
[2] P. Willendrup, E. Farhi and K. Lefmann, Physica B, 350 (2004) 735.

*Itaru Tamura?, Masaji Arai® and Kazuhiko Soyama?

1JAEA Nuclear Science Research Institute, 2JAEA J-PARC

2017% BRRFH%¥S -1D09 -



1D10

2017EFDER

AV FhEFROE-HD E—LEENFE 2
Beam transport optics for compact neutron sources Il
THEPIERR L NEEERS Y, FHAHAE L BN 2, EE Y WEE
AR S, R 8, UGB 4 AREE S, JImehiE]
LUK, 2HEWE, ook, RUERER, SJbR

AR NN RIS 722 B — LR T A ZATH Y | GERO TV FiE A28 2 5 IRt D
b D RBIERDENA == T — DRI E T 2,
F—T—F: a7 MEFR, £ T — A== T — fEOLE @B ISR

J-PARC %> SNS % O KRB VET-IROBRMBIZF L PEFENM b SEIINESR 2 W e ox 7 b7V
P TIRBIRE AR AT 2> TV D, Bl TIXEF 7 L — I X DRERE DA v 7 TRAED -0 O it
FE—LFIH%E, PHEFRIRIZZIEIC D> TWD, ZOHRTHE - it B — 5% Fu 7o ok HEL
RAA=T T D=—RTETETRELRSTWND, 2237 FHFPEFIROFHEFRARITE L TR
BEHPEFIR D 1/1000 LA T & fiiiic A7 < . ZRUSEVVG B D - (P B — A S D70, Ll
J-PARC @ X 9 72 RIRF I 3 i M 7R JRR-3 X° KUR D22 & Be 0 . =237 bk 7RI A
V2 U 7o P E R G & B AN AR L 22 D, FIFE TR EIID R R DN, RO FEEEY)
TR S D, FRCKIBEFEFIRTIZT 782325 2 36 REREEZ: . IR O %
T OBRRMFIENATRE & 72 %, £72 J-PARC D L 9 727UV A kIR TIETRATRERI%(TOF) &2 VT
IR RME AR D 72D HMEF A== T —[ZRERKFT A R Lo T D, £l UL AT
TlEX, TOF Z W THEEMFNT D L TRy 7 7702 RETT, & SIN TORIENFRE L 72 5,

Z 2 TR R E 172 & RS RS T S 2 i, FME TR & B O SR PERE 2 FE o Bl A — X —
7 —HOPHETREROER ., RTIMELHFRISND, LrLar Sy MR ETVZ, BE—A
FIH ATRE 70 P08 2 45 2 72 O O R PEFIRUTES Tl MBI IS b 3D, B - i hPEfigk
FEORRTHLHPHEF A== 7 —FEFTIL, FERFEEON 7 AL arniike LTI
Do ZIUDDOFEMETFIRICH RO K E REMASICN LT 5 2 SIXRERETH Y | B HROHEER I
LERSH D, ZZTRBAERE T D2 LT, MBHRICbEIL, HFI L ClEAE DY, S, #ilx
I 7 —BEREEZET v o=t LCTHRIARREE 725, EMMIN T HO NC LT oREHR
AREE 720 | BIRZ2 BUEMIRAERE L 2 2 ML IR T X 2, Loy LmtkfE e A — 38— X 7 — D EBUZIE,
JEMOPERHTZ T T <, FEROREM S S 0.3nm BREL TIZMA 20BN H Y | — IR ORS Sk U
X0, YT F A= VOREH S ORBARKNETH o7z, Fx T v F CERXMRZREER= > 712
xRS Z L TEMME 0.3nm LA T &2 FEH L, J-PARC BL16(SOFIA)S SR C & E M IEEZR 1 RThE
A== T —OBRRFEITHKI LTc, £ L TR T TelE SR olisks iRt 2 —/"—I 7 —D
BRZEIZAR T L. HOR-KEK #HE CTRI¥E @ J-PARC BO6(VIN ROSE)D B — A T A v & AN T, AU FRERD
e/ N ELO BB e B — 7 OBIANC AP LTc, 2 BIESBEROEN A — 38— I 7 —FF B &2 ik~
72U,

*Masahiro Hino!, Tatsuro Oda?, Hisao Yoshinaga!, Takuya Hosobata?, Shin Takeda?, Yutaka Yamagata?, Norifumi L. Yamada®,
Hitoshi Endo?®, Michihiro Furusaka®, Shin-ya Morita®, Yuji Kawabata®

IKyoto Univ., 2RIKEN, 3KEK, *Hokkaido Univ., 5Tokyo Denki Univ.
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2017 Annual Meeting

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

[1D11-17] Nuclide analysis, Radioactivity measurement
Chair: Noriaki Nakao (Shimizu Corporation)

Mon. Mar 27, 2017 3:50 PM - 5:45 PM Room D (16-204 Building No.16)

[1D11] Development of laser cooling and analysis on Sr isotope ions (4)
*Yoshihiro Iwata’, Kyunghun Jung?, Kazuhiro Yamamoto', lkuo Wakaida®, Masabumi Miyabe?,
Shuichi Hasegawa' (1. The University of Tokyo, 2. Japan Atomic Energy Agency)
3:50PM - 4:05PM

[1D12] Rapid detection method of radioactive particles in the atmosphere
*Tatsuyuki Maekawa’, Yuji Oshima® (1. Toshiba Power Systems Radiation Techno-Service Co.,
Ltd.)
4:05PM - 4:20PM

[1D13] Applicability Study of Charged Particle Activation Analysis on
Radionuclide Investigation
*Masumi Oshima'?, Yurie Yamaguchi', Tomohiko Kawakami?, Katsuyoshi Tatenuma?, Chunlei Bi’
, Shigeru Bamba', Takao Morimoto’ (1. Japan Chemical Analysis Center, 2. Kaken Inc.)
4:20PM - 4:35 PM

[1D14] Applicability Study of Charged Particle Activation Analysis on
Radionuclide Investigation
*Tomohiko KAWAKAMI', Atsushi TANAKA', Katsuyoshi TATENUMA", Masumi OSHIMA™2, Shun
SEKIMOTO?, Tsutomu OHTSUKI® (1. KAKEN Inc., 2. Japan Chemical Analysis Center, 3. KYOTO
UNIVERSITY)
4:35 PM - 4:50 PM

[1D15] Analytical method for determination of hard-to-measure radionuclides
by resonance ionization mass spectrometry
*Hideki Tomita', Atsushi Nakamura', Daiki Matsui', Ryohei Ohtake', Kosuke Saito’, Masaya
Ohashi’, Volker Sonnenschein', Tetsuo Iguchi’ (1. Nagoya Univ.)
4:50 PM - 5:05 PM

[1D16] Measurement of residual radioactivity produced by 11MeV/u ***U beam
irradiation on helium gas
*Atsuko Akashio’, Kanenobu Tanaka', Hiroshi Imao', Yoshitomo Uwamino® (1. RIKEN)
5:05PM - 5:20 PM

[1D17] Development of Analytical Method for '*C Determination in Biomedical
Sample of by Mid-IR Cavity Ring-down Spectroscopy
*Ryohei Terabayashi’, Volker Sonnnenschein', Hideki Tomita’, Jin Lei', Masahito Yamanaka',
Norihiko Nishizawa', Atsushi Sato?, Kenta Hashizume?, Toshinari Oh-hara?®, Tetasuo Iguchi’ (1.
Nagoya university, 2. Sekisui Medical Co., Ltd. Drug Development Solutions Center)
5:20PM - 5:35 PM

©Atomic Energy Society of Japan
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A bOVFILRGMEAA D L—F—FHCL B HSTEDRFE
Development of laser cooling and analysis on Sr isotope ions (4)
A L, B RE, K Fush !, EIRE BR EE B3 BRI B
VHORREE, P AOKIECF 0TS B S

BB E TN D St OMESH A BRI E LT, L—W—FB A F b A F o v Ty T L—P—
HEEZHAS DTS EELZRE L TV D, AART A Y b —7tHE0 OSr M ReiE ik 238 & LT,
rT v 7 ERNT S A Ao DEIEE BRI LT,

F—J—F: RburFoun, HELF Ak, L=V —HH, (4 TS

1. ¥E

FRENEEFE R NWRENOFLEZ T T, BMERICHT2MENEE > TWVD, RERE S
ERRIO—2>ToH D ¥Srid Ca LRETH Y, Bl ~DIHE I L 2WEHIE ORENFER SN TN D
LU, #li B AREEREFE O 7o 0 IR EHRI O A 238 U < | WEERIR OB O Y513 St ZE RN AR kO T
WAL 725, 2 C @O RN ASEIR M & O % 3 dafii 2 72 St obrik & LT, L—H —Jg o o4
Al A F 8Ty THER ORI EZ1T > T 5,

Zb—ﬁ—%ﬁ4t>m-4tph5v7ﬁﬁ§%

B U7z oA & Cld, 3B 1000°CREEEITINER U CRZE L7 St i1 % 2 AR D L— W — ¢ (& 460.9 nm
J Y405 nm) TRAARRIRANZ LG A A AL L, St A2 ZES) 10 * Torr F2EE D He A A TR IRAREE (2K
o A L%, 2 ARAD L—F 3 (R 421.70m LTV 1091.8nm) TL—¥—HHEITI, Ty TSR
72 St' A A2 B O K 421.7 nm # A PMT K TOVEMCCD TRHE L, S0 ER O 2 Rt/ 2 8Ll 5

3.98r A A L D ELEE

WSr ke LT, BART A Y b =720 S U HEIE AT [1] {L22TE : SrCly)
BWATLIZTFH T A NEHE L, INEERCE bR TSI X 0 ARk LTz St
JR 2 A b L, i - L — Y — I H S TR S E L7z S A A
MO OHEINEEBI L7, 1125 0 St sbimig a7, A A4 U RREs —n
VIRNETHRED, 20um FRE LSBT,

1 20Sriti b AL {4
4. &8
NSr ORGESHTEZ B E LTL—W—HB A Ak - A4 T v ToafrE@E sz L. AART A Y b
— T OFERETR IR 2 T St A A > Ot i b i 2 S L7z,

ARHFFED —FRZ I, SCHE A TR 1 R RS e A = T T 4 72k W Ehi sz T —V— %2 W= EY
0Sr DIESHTIEHAM B ) DRI NC ISPS BHEF#: 16H04639 12 & VW Bk &2 2 F =R N & Eh 7,

BEXH
[1] AIAEEENEBART A Y b—T 2 BB http://www.jrias.or.jp/products/cat3/catalog01.html

“Yoshihiro Iwata', Kyunghun Jung?, Kazuhiro Yamamoto', Ikuo Wakaida?, Masabumi Miyabe? and Shuichi Hasegawa!

'The University of Tokyo, 2Japan Atomic Energy Agency
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ERPEFET HBSTEME O RRIRMTEICEY T S8R
~ R X T ORIETE & R EET~

Rapid detection method of radioactive particles in the atmosphere
—Results of field tests in “Difficult-to-return zone™ and design improvement—
W ONATY KE MBS

VRSB 7 ) Y —E & (TRS)

RZAMNBE A LT HERAR A y BRASY b1 A—2 (T L 2225 PR R = V% | SRk c ot
W o ARSI CE < . BHTCOMIE « G-l - Se Bk A D7, ZOfEE, MIHBRAMEEE 30Bg/m® %
TTERR 11 4> CEERR FTRE TH 0 . MK~ D —7 B A 0 & RS & L Gl Re Ch 2 F oMl L=,
F—U— R ERPHCNRRRE, R, BE, v A ha A—4 RNk, LAY
1. #5

IR REEIR 31 2 i o 7 ABRASKFROFIIRANT, —RLH A D HEOWNEBRIE 28T 2818 CThiub T
HEThH D, ZO7-DFx L, JIBIg Li-ZeRihidier R YoM e e Li-, ZokaUE, KZem 2
7B 03 DA 2 VT, RZEIDN D DERE v SRS 2 HIET 55T, 2B O 0 ARE DR S
G EITHRAETT D b D Th D, LinLanb, ZOLFREMBEREIXIE CHOS5E, BN H 2 BRYEEEEmRors
Yr UTAB0K - S50 D EEERAT 5 v BRI L D555, 7 BG D= OEiE 1R 72 EDMRE S, D72,
FRITENEEIR CE R AR DA, A~ MVHIE « Sl ATV, EORE R A T B G a7,
2. ARY MLORIFE LHER

- PRI KT FIRI B AR — Y v # —REEE SR E R A L. [ 11w E
WERACR 2 N2 AT NVIIIE 2 S50 LT, B ES T OB IRREY E3R13 2.1uSvih,
JEIPHIC ISR S - IR BEE . A, o X — S b o7, i ©
<[ 1 HITRTHRIC, BRI IR DORZEN 2n [ A R ORRE) LHHET, B = . i
YRR SN B DEBIRR v B A D -0 AR 2 TRE L= R0 b V-, 77, B EEE
FElE D 7= A HIEERR(Sh Sem)(c) & HEREIE L(d) CORE b O TN L 7=, (©) (d)
- BB BG A MR 27T, IR SRS 2 > 7 20 B ERAR
— 7 RSB STV 25 a), EHTRSRE 240 L 7= 5ab,0) Then
Sem TIABERSY & L TEY T A= RRONSHEHGER LT, S s s
L] XK RGQ)

o Z OOIRRE TR & FRHHFR SR AL 2 — VKA L 7=, 187 BG BRBE CIEkIAR
Z DA 54T 30By/m® | A RIS Tl 3 I T 60Bg/m® 55, 30Bg/m®
BRANDTZ0IZIT 10 BEEIAMLETIH Y | SR ASAE &k L7=(1X] 3),

3. B L RHBRRETHE i = .

« BRSO DT Z(0) D & A TN & HIREHRENA RN T HH A To w0 w0 2w

m
&

LWEM()

HIYN/FoRN (1ch

IFNF~(keV)
FETHER LTz, ZOD72D, BRYYEEFNO 7 L a Ny TRiB EF L —=0, & H2 BGAXIMLAEEE
BEHEIE S 2 2B SER AR 2 BEIC A, BN L 63 IZIE LT, T

= BERAAR@ fa B HSH D

______ L
——

< BRI OUWTIL, 2uSv/h BRERIZIU N TER 5em TIERET 2303 o 7=,
—REICHIE L7z AT R & O EDR Y R 6 100~300 730 1
FEEEDEIN LI L B 2, $h 5em(1/350 J855) 2 I % 7-#t 10cm Ok 238 7E LT, T
- BB A A 5kesd D L NHRANED U, S R IR T35, ST (R HRe X
W) FEEARE LT, fE A X% 2 ¢x2 0053 ¢x31Tk&EL Lz, 55 ey W e
UL bR S U 72 B BARRIZ DU THRITERFHR] & AR HHBR SR B A3 FA4M U 7= R R B3 RUHBFRBAREREOFMER
R 3ICPRECORT, 2 XY 30Bg/m’ % 11 53(660 ) CRANTATAE T 0 | R/ MARE 1 2 A+ 5 F AR LT,
4. FEOH
FEENZ A KR OFER, AHEDVFRREEX IR 31T 58 2 7 AFRRO BWIEGIC AR Th 2 Fafifgs LTz,
BEE  EAHED DM T2 0 | KAEM GBI C 2 K2 5 T353R ZTAW-, O TGREEZERT 2,
SEIR : [1] A1 KE. fh, FAIF T2 2016 RO RS TARLE 20 02
“Tatsuyuki Maekawa’, Yuji Oshima’, Toshiba Power Systems Radiation Techno-Service Co., Ltd.

N 30Bg/m?
e, R AR f R S

SRR ERE (Bg/m?)
s
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A B FRAE D RO RFHERIES T~ DB RERE
(1) BT—42 &k B EERETM
Applicability Study of Charged Particle Activation Analysis on Radionuclide Investigation
(1) Evaluation of Determination Sensitivity via Nuclear Data
RE BB L0 EEY IR B BE ES BOREL S R AR BRY
YRR S —, 2Lt

i 5 38 JE D O BREEREHC B W O U R AT IR, R ORA, AR, BEFRE S ICEE T
HD, ZNODOBEERETED 5 B HETRES AT T LI #E e SR E AR 6k B aETiE & L, (iR
FHEHESAT OB Z T, BT —F &b Lo, EREREAFMM L0 T, ZORELHENT 5,
F——F : wiEh GBS HTiE (Charged Particle Activation Analysis) 1
1 #8

i 5 I 38 S8 3 D BR AR SURERC SR K FEW Hh O S U MR 0TI, RO, BiEsmit . BEE RS
BEICEE CTHDH, FIC, BKEYOMBIMGHEICE N T, REENRZ W L Rl e e
EREZDVEND D, R E LD AR C-14, CI-36, Ca-4l, Ni-59, 63, Se-79, Sr-90, Zr-93, M0-93, Nb-94,
Tc-99, Pd-107, Sn-126, 1-129, Cs-134, 135, 137, U-236, Np-237, Pu-238, 239, 240, 242, 244, Am-241, 242, 243, Cm-
247,248, 250 D H B FUH AR/ AT CILA e BERE LRI KT s ATiE & LT, BRI (B )
ST OB Z TR, BT — 2% b Lo, TR 2R L7,

2. BT BHEBEHE

RO ERERE A R G & LT, WIS PR ERIFSE R v & — TR FIEE e 8MeV 157t & U L 7=
Bra 04 KRR X OWERGWT i S % . K [E National Nuclear Data Center(NNDC) 23 2 89~ 2 JR B i 7 —
H =2 EXFORIZ X 0 i~ 7o, 138 A KO TR ITHE S TWRD o 7225 Lo 3 4« OWFFE[1]
Tl B —8MeV TD(p,n) WikEMIZILEMA L—XTho7z720, O T — % 25 L=,

AREET — Z 12O\ Tid, NNDC BT L7712 5 A NuDat 2 2 VT, MR L7, (p*)RISIC X 54
FAZRR D AR B OFIA & ik, X R L —,
HRH . RN ND 3ARD Y U T O 3L Le0s ¢
¥— LA, EXCEL OFICF — 2 _—2{L LT, T

U EOKT — % % 552, UV 2 & tealBH Xkt
LT, 8MeV, 1pA DB — L& S L, —ERfm
g, S~ =0 28RS TRE L7256 0%
RN D o~ O —27 v M EFERE LT, e e e e e e wow oo
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.
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= = = =
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24
Np-237 @9 Pu-238
Se<79
LE+01 ihd o Pd-107 U-236 o

3 &R L B PR O S 7 B
W BRI L AT AT > T2 B D, R PERERE 1ug %4720 @
AR MAHE—7 o SOBRMEZX 11287, 2 b, Sn-126, Sr-90, Mo-93, Cs-135, 1-129
R EDKENENT ERDm 0Tz, K0 EEENEIZ OV TORFHERIZOVWT HHET 5,
BE
[1] M. Oshimaet d., J. Radioanal. Nucl. Chem. 308 (2016) pp.711-719.

*Masumi OSHIMA!?, Yurie YAMAGUCHI!, Tomohiko KAWAKAMI? Katsuyoshi TATENUMA?Z Chunlei BI*, Shigeru
BAMBA!, Takao MORIMOTO!
LJapan Chemical Analysis Center, 2K AKEN Inc.,
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Applicability Study of Charged Particle Activation Analysis on Radionuclide Investigation
(2) Study of Sr Rapid Analysis
IR FEZL OB Y 20 st K HELY? B B3, K e
YbhE, 2 ARG 2 —, SRR

e I SRR JE D BRBE RO S0 S5 D U VERZE R AT i, UEMED RO GV TV b, ARAFSEIE, EEHE R OR
HWONEZ B E T 5, OSr ZHFF LY TV ERIERFEF A 70 b As k0| fERLT 2 RS L.
TR L HTIE OB IR FRBR A 1T o 72, T ORREEARFKE TR T 5,

X—"— K : fERL T EHEHTE (Charged Particle Activation Analysis )
1. #E

oS IR LR, BREE R O BURTEDE O3 HT o BBV DR M E MR T 2 72D < O Tl
TWD, fill B2 B3 2 O PR B LR ERZ AR & by, (LSRR BES BT, 1 ) A R O RER %
BT HOLHY Ml SHTED=—AREmE-> TN D,

AFEFRIX, BRI HTEZ FHN T 08t 285 (p,n) SRS & 0 AT 5 MY % Ge Y- AR HERT
FHEIT 2 Z ST K 0 i B R A 3D 0Sr & AIFE TN T & D EREE L T2,

2. REREH #£1 9Sr OHEFE

Be #—7% > M (¢ 10mmXx05mmt) k12 ¢ 5mmiZ72 5 & 9 I ICSSHIRIE g HORE RIS fiEFRE

REWIHET St R % 1910Bq(50 1 1), W F LEEME L 7=, Wik Al Tk Bo e 9

LYol Ui, HEF L7z %S #IEIZIX 0.05mglg DZEGE Sr &% 5E Y A3 Zir 1212 : ?).(S)Z;LE
EMENTHND70, #1IGRTIEETBe ¥ —4 v MR LT, " - 0.0058 7.636
PR T HOR L AMHF I AR A 7 1 oo CFli L, IR, s, — g.o0s6 1344
2 R§fE] 10 43, = R/LF (T 14MeV, FURENTIL 3 u A DEMTHET LTz, Se - 0.0702 95.73
3 KR $sr - 0.8256 1126
T AHD OMY X ACFILEE LA AT, TBe & MNa ALy b Y = 1.0000 1123

NDBG & B TeloDICiERT 5 2 LIXTE R0 ole, 22T, Be ¥—74 v MIHE L7z Sr#IRESIN %
FEBRUKTU L. £ OBRIER Z Ge BRI HE Ty #otT Lz, ZORREN 1ITRT, ZOREF ¥
U7 @ 8gr, 8gr 87Sr. 88gr s L

Y )6 D (p,n) S THRL LT 100] v-87m| vy 511ke

say 86y 87y 88y 33 (N 87y % N r Yl's' v-88
| Y-86 Y-86

MR L7, oY O —7 (2025 10 '
keV, 479.5keV) L. F OfthOEZFR

MBG % EIF T3 7= T
127p o Tee A8 A FERL T HURAE

350 400 450 500 550 600 . 650 700 750 800 850 900 950
PITRESD S BRI B 1 B R IMS(ke\%J? RARZ R
; s “ 1 HRIBETER 0D 90Sr BRI v #RA~NZT hL
T 72 A% FE 0D SRR A HT O W BN & i ® r BRIRD y %
mEfL T,

*Tomohiko KAWAKAMI, Atsushi TANAKA, Katsuyoshi TATENUMA, Masumi OSHIMA, Shun SEKIMOTO, Tsutomu
OHTSUKI
!KAKEN Inc., 2Japan Chemical Analysis Center, 3KYOTO UNIVERSITY
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Analytical method for determination of hard-to-meas

S TR DO REFEE

ure radionuclides

by resonance ionization mass spectrometry

TEMEAL PR Y R KRB KR BT
KA& HeH L Volker Sonnenscheint, F:1
Y4 BRI LA SR

BT ERE R AT IS AT b= PR A AR BT (Reso

L A,
#i% !

nance lonization Mass Spectrometry:

RIMS)DBF 2 T 5, MR 22Th (oW CTTF X B 7 7 A4 7 L—HF—& fizdtg

A A ACE TR LT,
F—T— B ¢ BEOHTHORERRE, RN ROHT, R, 81 4 Ak

2nd step \
1. ﬁ? (401.031 nm) N
HEHER R O 72 B TIC 35U C L b0 O RO B 3 N
TR L OGERO BRI TIPS R EE (Y = eouie

PR VERZAE) (26 LTI, HEITP L — Y =i &-5<
FENEATH D, L L, HESHIC & R AR

HET]
ZONTT 55610 BHEARXY ML ETORERTHZP<

72O TR 87 EOBMEIALFRRTLEL N M E L SN D720,

TR A HIR SN D, £ 2T LRERA 4 A& D
BHER AP RIRTILBE IS AR L 70 D | b—H — SRl A A AKITEE
D BEIBESHERETE D ITIEDOBIFE 2D TV D,
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(372.0493 nm)

i
U
== SHG

N

v ii*\

Ti:Sapphire Laser

0
U

I
I

0

—

2. REFABEHERIE 2°Th OHI_A A 21t
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T, 2ODMWENMEIOEICHY T 5K E GLElE) 2871
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Mass Spectrometer

—b--Th sample on Ta filament

CP— R T 1Tk 0, I e s, 91 PTh IR AESRERR
STERBIRI 72 A A ALEATD FETHD, 0D, I o
RA AV E— AR ETRBEHRFEL, Loyl dy ) .

RZEFTH 2 LT WERBHOREDTROA AL 2R T 87| |
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B, L—F—RIIE, FEHF T AT L—F—0FE & 3 400 (b) 1
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2017F BARFNER

*Hideki Tomita Atsushi Nakamura?!, Daiki Matsuil, Ryohei Ohtake!, Kosuke Saito!, Masaya Ohashi® Volker Sonnenschein?,

Tetsuo Iguchit, *Nagoya Univ.
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AYYLHRADYDS 2 E—L 1IMeV/u BEHI= & 5 BB RO THE
Measurement of residual radioactivity produced by 11MeV/u ***U beam irradiation on helium gas
M BT, B OBE Y, AR T, b %M
VBT T R I AR S v & —

RIBF JIESMERICHB W T, 1IMeVu DT 5 o B — A&~ 7 AT AR U, BaHbEEE T, &
DR I LD T ATF = R =72 EOFRE IS RE & 7Tl L 7o, & OITHE R & iRl s = —
R PHITS (2 X 23t & el L7z,

F—O—F: 0T, ~U UL, HhHE, PHITS, @A A4 E—2

1. ¥E

AL RN SR SE 2 > % —Rl B — A7 7 7 b U — IR EHRIBE)X Z BN O F A A 2 iidgs T
RREZFRNVF—L~350MeViu TH D, U7 ENHT LH72DIZ, P CTEME LT D700~ Y 7 LT A
AW HIEE NN B 503, BREEERESME & 2o T\ D, ZORIKNZHED -0, HEE O ik
RRAHIE L7, & DITHERZ B E = — N PHITSPNC L D EHA & ik L7z,

2. KB
B ETEEZ W 2, 240pnA O T U E— A% 16 HIE, ~U U A0 ARE L-, B esEHT 7 v
SWHAF = R—OPNR ESMINCELE LTz, 7T v B — A L EHEEOMERFRE K 1 (R T, TV
DOBIFHEEIZ LD TAIF = o _R—OHFMETIC L Db a R T 7o, Fo, BoRAEmNIC L 5%
BHUREARIE TE /e, EAS ADOBAIEIZ LY . T OAEREERIE TE 7,
He gas
|:| Al chamber

[ Al sample
I:l Bi sample

1. 77— b & EHbIE O & %

3. ¥R
HIERE R4 PHITS IC X AR & EBE L7z, RIZAREDLIT 1~2 THY, HIEHRELE REGEDRWD
ERFER ST,

2EXH

[1] H.Imao et al.: of IPAC2013, Shanghai, China May 2013 THPWO038, p.3851 (2013).

[2] T. Sato, K. Niita, N. Matsuda, S. Hashimoto, Y. Iwamoto, S. Noda, T. Ogawa, H. Iwase, H. Nakashima, T. Fukahori,
K. Okumura, T. Kai, S. Chiba, T. Furuta and L. Sihver, Particle and Heavy Ion Transport Code System PHITS, Version 2.52,
J. Nucl. Sci. Technol. 50:9, 913-923 (2013).

*Atsuko Akashio', Kanenobu Tanaka', Hiroshi Imao' and Yoshitomo Uwamino '

'RIKEN Nishina Center for Accelerator-Based Science
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Development of Analytical Method for “C Determination in Biomedical Sample
by Mid-IR Cavity Ring-down Spectroscopy
“SEAR BB L Volker Sonnenscheint, Ak fd#E L, MR &0 B SR & &L i B
E&E@EJ@%@E%%ﬁiﬁI%%mﬁﬁt%kﬁ%Wﬁﬁﬁl%ﬁl
YHHBRT, PRAKRAT 0 IVER)BIEE SRR 2 —

P& PRy BT 0 — U T T oI IS AR BN MR R FINLAR MC T e R H A T
AT BT UC EIRILTc b MAEERREE 022170, ARG YC o 2 FE5E L 7=,
X —U—F : [ ERFEROMAKREC),  #hE 4T (Trace isotope analysis), L —¥"—%3 Y (Laser spectroscopy)

1. 388 EELFAE T ERIZBWT, YC EMbEME & ML L TAERP ToOEYEEL I 2~
A7 F=X@RKABRNFZERA LN ->oH 0 EEGFAROE R M U — RF A LOKRIEEMES RS
TS, ZHIUTHEWERE K= A b & s 2 - GE 72 “C HIEE~D=—ANEmE->TW\5, K
ik, KRG EZHWEBREEL —F —RNSRIETHLIXT Y BT 4 — U 7 X 7 455 (Cavity
Ring-Down Spectroscopy: CRDS) (T35 < ARG UER ¥C 547> 27 A DOBF 2D T %,
2. CRDS &S £HEREP UC T AT AOME HE PO T 1w & A TV AT LOWE % Fig. 11T~
AEHIRBEIC X v R L (REEH Ab) &, HAIRCO, & LT CRDS B/VZEASNDS, @MEHEIT—T
R ST IHRERIC L — P AT 2 & | SRR ALY Seo & E OB NEICER S L, —Hoddt
RERL VRN TTL 20, +ICR S AT HEIAA » FITTHEW 2 & INILE O T8 A% 2
BT D, 22T, HMERSBAIOERINE (Wrmfd: o, BOEE: N) DEET D L. {}%hﬁ‘m)éﬁf#@‘i)ﬁ%%ﬁ
. RIE OBEEFE L L HITHINT D (B=po+oNe, ¢ S, por CILIRERE A OWBRE) e v
— WP —HIFDUE R % “CO, DI & —F S E, 'O MUCO B LI e fp] L Tl (0)7}55‘%)
B—PoNEALT BT, YCHEERTHI LN TE D,
3. AEfREBH UC T DERE UC-CRDS 71t b ¥ A T AT LEREE L, UCHE /L a— 22N L=t
M fSE - R UC ST EREIT-7-, BUGESNTZ A7 ML 4F5E & ARICK A &7 ¥Cox it &
DWW ZHER LTz (Fig. 2) o 155 kIHER He O 3l S AL 72 M RS 4C/TO8IC = 2 x 1010 L FEfli < iv7z, &

%, IR OHIE - XV BEOSWIEEBIEDHIE /R 812 L0 HRA O —Hrm 21T 5 5l Th 5,
108 T T T T T T T T T T 1

%@ﬁ M‘( ] Column .
g blomedlcal == Fitt.(Total)
Fitt.(11CO,)
sample Inlet valve — F:::_lstah\acozl
e o i | — Fitt(N,0)
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Fig. 1 “ C O AT LOWME Fig. 2 AFRNAJIRARY L)L (E RR+YC Y I)La—R)

HE ARG, BIARRREEABRERFARARBBAREAREREE (EWMHNSTRN - BBRAXTOITS L) ITLI2RRO—HTHS,

* Ryohei Terabayashi, Volker Sonnenschein!, Noriyoshi Hayashi?, Kato Shusuke!, Hideki Tomita!, Lei Jin, Masahito Yamanaka,
Norihiko Nishizawa?, Atsushi Sato!, Kohei Nozawa?, Kenta Hashizume?, Toshinari Oh-hara? and Tetsuo Iguchi®

!Nagoya Univ., 2Sekisui Medical Co., Ltd. Drug Development Solutions Center
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[1EO01-03] Nuclear Security
Chair: Mitsutoshi Suzuki (JAEA)
Mon. Mar 27, 2017 10:20 AM - 11:10 AM Room E (16-205 Building No.16)

[1EO1] Study on Discrimination Methodology for Material Attribution in Nuclear
Forensics
*Yoshiki Kimura', Nobuo Shinohara’, Tetsuya Matsumoto' (1. Japan Atomic Energy Agency)
10:20 AM - 10:35 AM

[1EO2] Detection of Insiders Malicious Behaviors for Nuclear Security by Hand
Motion Analysis
*Shi Chen', Kazuyuki Demachi’, Yusuke Kawasaki', Yutaro Nakashima' (1. Univ. of Tokyo)
10:35 AM - 10:50 AM

[1EO3] Development of Evaluation Method for Reducing the Risks of Radioactive
Material Theft in Nuclear Facility
*Koki Adake’ (1. Department of Nuclear Engineering and Management, The University of
Tokyo)
10:50 AM - 11:05 AM
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Study on Discrimination Methodology for Material Attribution in Nuclear Forensics
(2) Image Analysis Tool for Nuclear Forensics and Material Discrimination by Microscopic Images
RFF ALY, RRIR MR, Rak it
Y H AR ORISR BR FE R
- FIHA Tl RO ATIZ I T D 0T - E FIEICEE T 28I & . ot 7 —# ERER T 77
U LMHIN DT —F RX—ADFRE T 5 2 & TEME O RFEBH 21TV, T T ORIFEREE L
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PORIRRE (2 S & DWW TEIWE 2 RFERE 2 720 00 FIEORKE & LT, BEMEmG AR — /L OB %
& AT — A K DB T O E R & EBAL/ N T A —F T KD RIFRR O FIEIZHONWTELRET L,
F—— R B, XV T o, BEMEETGR, BT
1. #E8
S OB ClE. ALIRBUGoMNERBIRE OB 0 DI S Ve E FE O T - BIE L W o T B & R
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WO OWE L i LA E Z R E T D 12D DIRNT 24T 5. FTBWEICHOW T, KL RIR e £ DO
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PRI IE I DWW E O BRFER 21T 5 7o o DY — )L & LT, R BRMEE I G AT — L 2 IS L
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[1] IAEA NSS No.2-G (2015).

*Yoshiki Kimura?, Nobuo Shinohara? and Tetsuya Matsumoto*

1Japan Atomic Energy Agency..
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Detection of Insiders Malicious Behaviors for Nuclear Security by Hand Motion Analysis

*Shi Chen', Kazuyuki Demachi', Yusuke Kawasaki' and Yutaro Nakashima'

'The University of Tokyo.

Abstract
After Fukushima Daiichi nuclear power plant accident, the importance of nuclear security is increased. Especially as
the threat to nuclear power plants, sabotage is worthy of attention. In addition, when considering the sabotage, due
attention should be paid to insiders. Moreover, hand motion is an important part of human activity and it has high
contribution to high-accuracy detection of insider malicious behaviors.
In this research, the real-time hand motion detection system was developed by using Kinect v2. Also, the possibility
of malicious behavior detection was explored by using Stacked Auto-Encoder.

Keywords: Malicious Behaviors Detection, Hand Motion Tracking, Kinect, Stacked Auto-Encoder

1. Introduction

Recently the importance of nuclear security is increased after Fukushima Daiichi nuclear accident. Especially as the
threat to nuclear power plant, sabotage is worthy of attention. For this case, human malicious behavior detection is
necessary for nuclear security. Hand motion has high contribution to human activity and a significant portion of
maintenance behaviors and malicious behaviors can be detected through hand motion.

In this research, a real-time system to capture hand motion time series data was developed by using Kinect v2.
Moreover, Stacked Auto-Encoder was used to extract features of hand motion time series data and recognize
malicious behaviors.

2. Hand Motion Capturing

Fingertips position can be used to detect hand motion and recognize hand gesture. Stretched fingers pixels
and bend fingers pixels of both left and right hands were classified as different parts by using Kinect v2 [1]. Fingers
were identified by using K-means clustering algorithm [2]. Finally, hand motion time series data was captured by the
real-time hand motion detection system based on this algorithm.

3. Behavior Recognition

To distinguish malicious behavior and ordinary maintenance behavior, different malicious motion should be classified
into different patterns. For this purpose, Stacked Auto-Encoder was implemented [3]. By training Stacked
Auto-Encoder using the time series data of assumed motion, malicious motions can be detected.

4. Conclusion

In this research, we proposed a hand motion detection algorithm for insiders’ malicious behaviors detection for
nuclear security and both stretched fingers and bend fingers can be detected and identified. Moreover, by using

Stacked Auto-Encoder, assumed malicious motions can be classified into different patterns and detected.

References

[17Y. Li, “Hand gesture recognition using Kinect”, Proc. Int. Conf. Software Eng. Service Sci., 2012, pp. 196-199.

[2] Ray S, Turi RH, “Determination of number of clusters in K-means clustering and application in colour image segmentation”,
Proceedings of the 4th international conference on advances in pattern recognition and digital techniques, Calcutta, India.

[3] Vincent, Pascal, et al. "Stacked denoising autoencoders: Learning useful representations in a deep network with a local

denoising criterion." Journal of Machine Learning Research 11.Dec (2010): 3371-3408.
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Development of an Evaluation Method for Reducing the Risks of
Radioactive Material Theft in Nuclear Facility
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i SRPNE NS
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[1] The Proliferation Resistance and Physical Protection Evaluation Methodology Working Group of the Generation IV International

Forum, “Evaluation Methodology for Proliferation Resistance and Physical Protection of Generation IV Nuclear Energy Systems”
(2011).

[2] EEWE], 27 ) =0 = @R AT R ORIFERSE - v A7 MR L A% ORYE - |, AARREF S 2013 kDR
£ (2013).

“Koki ADAKE, Tokyo Univ.
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Chair: Yoshiki Kimura (JAEA)
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[1EO04] Study on FCM fuel for light water reactors with intensive safety and
proliferation resistance
*Masaki WADA', Hiroshi Sagara’, Chi Young HAN" (1. Tokyo Institute of Technology)
11:10 AM - 11:25 AM

[1EO5] Requirements for the accuracy of plutonium verification techniques in
the TRU fuel cycle employing high temperature gas cooled reactors
*Takeshi Aoki', Hiroshi Sagara', Sunil Sunny Chirayath? (1. Tokyo Institute of Technology, 2.
NSSPI, Texas A&M University)
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[1E06] Quantitative analysis of the comprehensive impacts of MAs coexisting
with Pu in reprocessing on criticality safety, radiation safety and non-
proliferation features

*Masaya Watanabe', Hiroshi Sagara’ (1. Tokyo Institute of Technology)
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Study on FCM fuel for light water reactors with intensive safety and proliferation resistance
RO RS, FEEE VR, RE JANE!
YRR TEKRT

ARFER TIEFHAEREI OO E D TH D FCM REHZDOWT, 1ERDEBIKIFREHIITET 5 0215 5
SR R OB IR DR AE R 2 ST 5.

F—0—F : BIREIRGUME, SSmvER R, FCM R, A IER i fiE

1. 88 WEH R RETEGE ST, EREITBAKFEOZ MR AR b
TEY, BEZDOLOOYYEIZ X0 [EA OZaME % ) b S 7 SRl RO B S A3
R ECTHED STV 5. ARFZETIE, FCM kKL (Fully Ceramic Microencapsulated,
L EBIREDKL T % SIC F O RIEVERM IO IA A TR (1)) ME v z@ %
NE « B EERGUNE Z [FIRFIZ AT 2 B KIF D BTG O iR & 7 BEAOIZHT 232 :
L, FCM RBIDMZAL BRI~ 2 % % 5-% Material Attractiveness (A~ £ fifi) 1 FCM #ki2
DB BRI 5.

2. IRFZE AT FCM S LT, 2k U 2 EHZ I W 72 BHU-FCM) & 2248 U-Am 28 EHZ I
AW T EHUAM-FCM) 2 487E L7=. PWR ~® FCM BREVERT O 7= 12, A 72 PWR JF DMIARRI O 20 2
KxEFERITREE VBT ARER L, T a— K MVPHR OB E#B) = — K MVP-BURNBI % f
TR SEZFE L=, 5 —4% 74 77 U1iZi% JENDL-4.0 12E-3< MVP AMAE T A 77 U BE v
7o BB L MTHRDIAE LT D L BB IREIRL T O P LA MG - FodEaR - B B 2 258 & 3
DR EMENT AT O T & T, HERD PWR HBREL & [R5 ORI I K OV IR EEAR 5L & 45 5 BRBH AR P 2
RTE Uz, BEISIRBEWIE 0 4338 S BE AR M OSBRI 2 1) | &8 2 72 DI 9] FCM REF~D 21 Am i
MEHRT A—=H L Uiz, G ICHILEERGIMEMG & U<, &b EANREE TH D EWE O AREF] M
% RTAm L 7=,

3 KR -BE RO PWRREHUOY) &kt SB35, FCM BREFOBRBERARIZ k3 2 i BER A % 2R (k
)& 2 1T, R E LT, 3Ny FRRBIACHLZ FHE L U0, & RIS OB 215 2 720 121E, U-FCM X
W ZEAT IR MG B 16.8% 0L |, FRIEER 50%LL T, PREHZIE A 1000um LA & 3 2 ROBHM ARSI 2 & L 7. U,Am-
FCM & L T 22Am iisI12E 0.1% M DN 1% DGR D, FIIRREIFIGCE 2 K& KT 221 258 L, UO, &
FREEICE TR T2 2HLMNI L. F, BEFFELE LTRYy 7T — « RA R - Bolb iR R
DOFMZITV, A EIRE U7 REHIAREE TlT U0, L RIFLEIC 2D Z L M8 L. &4, AR A
FHEC WD EEDO D> TH D, &JF Pu liERERS - 0 ORAEEE(W/BCM) & 3Tl L 7=/ 12X 3 1oRT.
U-FCM JABER I K O U, AM-FCM O BEITRT C RIS L7z, ZAUd I V2 < @ 250 23 BINp & 72 1),
Zpy OFAEPR L IR oTo Z LITHKRT D, iz, WIHIEER S 2MAm (X 22Am AT 2Cm L 7x b, S HIT
o AR Z 32 LT, BRIEMICE T 5 2Pu OFFEICKE S HIRLmWAERAZ B IE72. ZOfR%E
PUFsEC X 2 BB R i O A R (B O8O IE v B L L9~ 5 & U-FCM RBEAR H1 &% OV U, Am-
FCM O 2REEHIMIC 5 LA UER 2 U, RIEFIRGEZ RWIZE & FiF5 2 E 2B 50 L.

17 ] “uo 1800 = 50EFPD = 1100EFPD
16 - —-U-FCM (1% doping 5

Tee. ——U,Am-FCM (1% dopin 2
%2 L U,Am-FCM (O.l%d%p?ng ?g 1500
%g 5 . . S 1200
2 s

*‘81-% i :5@ 900

09 | ‘ 23
08 NS @ 600
0.7 N &
06 r E B 300
05 1 1 1 1 1 1 <‘H

0 200 400 600 800 1000 1200 1400 0

Burnup (EFPD) UO: U-FCM U,Am-FCM

2 FCM #REI D PR BERsVE 3 MR FCM A O AREEE (10 AR IRETR)

SEER [11K. A. Terrani et al., J. Nucl. Mater. 427 (2012) 209-224. [2]K. A. Terrani et al., J. Nucl. Mater. 426 (2012) 268-276. [3]K.
OKUMURA et al., JAEA-Data/Code 2011-020. [4]Y. Nagara et al., JAERI-1348 (2005). [5]K. Okumura et al., J. Nucl. Sci. Technol.
37(2000) 128. [6]K. Okumura et al., JAEA-Data/Code 2011-010 (2011). [7]C. G. Bathke et al., Global 2013 (2013). [8]Y. Kimura et
al., J. Nucl. Sci. Technol. 48 (2011) 715-723. [9]T. Aoki et al., J.N.S.T submitted.

* Masaki WADA!, Hiroshi SAGARA! and Chi Young HAN 1
Tokyo Institute of Technology
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Requirements for the accuracy of plutonium verification techniques in the TRU fuel cycle employing high
temperature gas cooled reactors
*HA T M%7, Chirayath S. Sunil®
LB T EE RS, 2NSSPI, Texas A&M K%

B 3 AR & FRALER L 7-#8 7 F o e (TRU) & @R AP (HTGRYA KL & L TR 3 5 Stk Ak
B A 7 MO W TN KIEERFH 21TV W OO RFERE 28 L 72 iis% (2B TR E R 3
RN LR T DIWICKIER T )V =T AFERREERERSE 2 B 5 LT,

F—IJ— K RERE. ®IETAFE, V=0 A

1. ¥E

AT EOBMEWE CTH D 7N b= LPU)DORERIEBEZ IR -T2 T o A A L—REH A 7 L & LT
KAt 9 AR & FRRLER L 748 7 F o e (TRU) & R AP (HTGRYA KL & L TR 3 5 Stk Ak
B A 7 VBN SNTWDBMN, 280 Pu &%= 7 ACMEHR TRU 248 5 ABRENF A 7 L CEYE R
FAM 7202 L 2R REE RS E A 5 2 B T 2 I E S 2 e O I L B E TR ORF BRI S L E T H
%o AR TIEWEI KIE(MBA) R GHZ LS &, BWE BENE FIE~OBEREEZH ST 5,

2. BWTFE
2-1. HTGR # 7= TRU B 7 v

KA VR R B FALEE S 72 TRU 2 HTGR TRIF T2 U o A Z/L—BREMF A 7 Mz BT BBk
S N ORI RRICOWTER D U TRAR TCPU. T A Y YA LDEO Cm A S5,
PREFE A 7 BT 5 IR R O Pu B &It &2 4 23.1kg/ A X TV 11.0kg/ H Th 5,
2-2. WYEN X RKIgOFRF & Pu N SCHIE

B8 DI RECME D & RBHRLE M s M VR IR R IOV C MBA 2% ET 5, REHEICB W
TEWEEERN W & Rt 5 e L CHIEDEEECTF A SR 228 L7 L T2 To MBA T
PUlIIERREN IABERU T ERD Z ENET NS, MEDOEFEESCHRAERMERLE LTH, P&
WED 3 SDOIREHEKEZFET D, @ LU TIX 99.7%D(EHENE & 5% DI AR ERMER, hL~ULT
1% 99.7%DIEEMED I, K L~UL Tl 96%DEHEMED 248 ET 5, PulZHIEICH VT Cm A WE
2% LTI AetE i 7o FEREEINE THE(NDA) 2 A 2 MR & 5, Pu IUAIEICIE Cm S AW ZxT L
TIX SR 72 FERE I E FIE(NDA), LSO IZIZE RO NDA %M 3%, Pu ICGRIERRZ=D
FHZ 1L, BEAF NDA ORIEREZE & LTl E i 2= E RS B AZ{# (International Target Values)?% fvy,
TERERE DT — F P43 AW IEER) 722 NDA 2OV T Pu I ERR S~ DM 2 7= kS A2 BT 5,

3. FEAMTHER 14
PREHLE i % e VR RICF R F 228 150D MBA

BEBE L. WENEHIREZ 1 h AL LZ L X, 3 SOk ;f; 12
EKHEIZ DWW TEH S 72 NDA ~DOFERIEEZ X 1 1ZR7, 2
e b B L L~UL TR 2N LT 7% ok 10
ENEREND Z LB hote, FEFMREHIOWTIIRE 2 g
BIEREERICBIT AU E DO MBA O A O THREFEIZCL A Pu &
RHENBEIC RSB0, KSR T LV I BICH RERE 6
RENDZ ERBHLNCRR ST, g,
4. R z .
BRI R 5 2B B FEALEE L 7= TRU & HTGRIABL L & 2
TR 2 S BIRER A Z7 LTS T MBA B2 24T & 0
UWVREEHT E K EIZ IS W TR 2 700 2 & 2RI, 0 2 4 6 8 10 12 14 16 18
Pu & NDA FEICxE U CTHIAELCIE 5% LA T, 3 A 808 C 5 P9 ZRIBBH Skt 2 SR G E (%)
X T%LLFOFHIREENER S D Z LS BN~ T, 1. B E K HEICIT B

Pu FEREERINE FIE~ D BRAG
BEXH
[1] T. Aoki, Trans Am. Nucl Soc, 115, Las Vegas (USA), 2016, 909-912  [2] IAEA, STR-368 (2010)

“Takeshi Aoki?, Hiroshi Sagara® and Sunil S. Chirayath?
Tokyo Institute of Technology, 2NSSPI, Texas A&M University.
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Quantitative analysis of the comprehensive impacts of MAs coexisting with Pu in reprocessing on
criticality safety, radiation safety and non-proliferation features
WD OCRPR, AHEE TE
B ¥R
AHFFETIL, Pu D HEEAITH 7220 MA-Pu EENRH O XA A 4E L, MA DA 7 ntE 2 EThH 2
D DRI OWTER R L2, WSR2 K OB IEBANE DB D b AR 2 &\ E BRli 217 - 7,

X—0—F : Pu-MA SR, BRA L e, HURRRVTE, AR, MA

1. BE /1 EITCROONAASHFREE LT, & LoV B BEHEY) O M OV E ORI
FIF o b, £, BEIERERSUER L7912, Pu OBBEEZ TR0 Pu O 3L [N FEALEREL T OAF 9L BH
DHED BTV D, AAFZE T Pu D BEBEZITHT MA & OIEEIN AT 5 MA-Pu AR 0017 2 AL 1
BT, MA DNELER T 0t A5 2 B0 R Z | BRZE, BERL e R ORI OB
NHEEMICHOLNCTHZEZHNET 5D,

2. BRBRFE 7. MA OERLEME~OTFELZFHIT 5720, &R (244gPull) - KR (58.5gPu/l)H D>
Pu SRR IC XD MA ORIGE SR 52, LB L O0#E 2 L ICHHE L -, TPk R AR D&
B2 MCNP6.1 J2 OY FSXLIBIA.0 Z i L7z, RHIFEAEE & LTI MA OB L 72 V) o IS FE A 2
N RIS TR AR B SRR AT & LT ORIGEN-ARP =t — R4 VT MA-PU &R O i ST # I A 4 2 VERR
L. WIE»HHEE 1m 1B 21E(EFOIE<HREL, MCNP6.1 % W 72K 2 W R G5 & ICRP
PUBLICATION 116D A AR EL 2 I\ T2 LM BT R 24TV, MA 35 L OVRH FP IC L 2 E i E~D % 5
EETEEL Lz, £o, BARIEHMEMATE LT, 71 U X MRERIC X 2 %8 O lis R EEM: o EEHRN
+T& % Material Attractiveness(/~ EFI FATAE) o0 A 4 2 FEOSCHERESNZ S W CTYT o 72, Fef2 i, BIRZ2
Pu AR IR E R R 2 E L. MA-Pu LAERF O RER S ARE, b E, BARIREME~D %5255 L 7=,

3 #ER - EE X 11T PuBERAIRIC T I MA -

FEO BOS EAE O FHAS R 2~ d, Bl KRERADKIEL s ey
FEE AT 2 SRR & LT 242Am, 23Am, Z"Np 23 HE S . . 2434
PU TR L 1 IR 2Am 2 01 L 7= 35217 85% okt | = .0 B
DERBE~DEEMELN, ZHICHEN, HELE | .

PU TR TR C D A B TR (ke < 0.9)FHE AL 570 5 . B o8

Pu DA & X Amos-Puy O IFFERFIC 2 (EFEE DO RFEIC

FUNT b [FRLEE O KRG AR C % BB %1872, £ T s
72 B <BREFHICIE. Ln FUSE D BEU DO FALE 1w MA BEET-Y ORGERE
VBB ZERITH Y . RNT 24Cm 0 H IS ZR T

MOBEENRKEN LERALMC L, RIE & 1 AT PR S e 5

K FATE O R IZ BN TrE, Ln IR 1L ST & Sz AR WERE BRERRE
R B O BN X 5 R IE B~ O BB D R = @M%ggmwﬂg
Ak, =72 Cm RO Am BRI B 2R Pul-Amo;ﬂr%ﬁf’é’fﬁ Pus-Amo &R EK 0:14 650
0 O B RO RIS ORI O T e e b . 4 B B 10 Sog0
NOFTIBRLNI(R L), Purlng St7EEHE _ Puslne SRR 3.4 661

*Pui-Zo - Pu 123t L 0.1 (10wt%) DTk Z iNHFET HkEE
S &3k [1] M. Benedict et al., (1981) Nuclear

Chemical Engineering, Second Edition, [2] ICRP Publication 116, Ann. ICRP, APPENDIX A
[3] C. G. Bathke et al., Global 2013, [4] Y. Kimura et al., INST (2010), [5] T. Aoki et al., INST submitted.

*Masaya Watanabe and Hiroshi Sagara,
Tokyo Institute of Technology
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[1EO07-10] Social Situation

Chair: Kohta Juraku (Tokyo Denki Univ.)
Mon. Mar 27, 2017 2:45 PM - 3:50 PM Room E (16-205 Building No.16)

[1EQ7] Public Policies Building of Energy Security
*Yuko Koito' (1. Takushoku University Graduate School)
2:45PM - 3:00 PM

[1EO08] Quantitative Analysis of Japan’s Energy Security based on Fuzzy Logic
*Ryohei Yamanishi', Yoshiyuki Takahashi?, Hironobu Unesaki® (1. Graduate School of Energy
Science, Kyoto University, 2. Research Reactor Institute, Kyoto University)
3:00 PM - 3:15PM

[1EQ9] A Study on Increase of Related Deaths during the Great East Japan
Earthquake
*Minoru Kubo', Shouji Tsuchida? (1. TSUKUBA EXPO'85 MEMORIAL FOUNDATION, 2. Kansai
University)
3:15PM - 3:30 PM

[1E10] A study on the factors that contribute to the practice of organizational
behavior as coping with unexpected events
*Kenichi Hayase' (1. Central Research Institute of Electric Power Industry)
3:30 PM - 3:45PM
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(2) BEREREFLA L ICHTSERMEBEROREHDER
Public Policies Building of Energy Security
(2) Study on a framework of national consensus for the fast breeder reactor “Monju”
REANGLY S
LPRGE R SR R E B ) A SERHE R R E T

ARG T8 BT R LS 0 = % L % — BRI 3515 2 L AR I B 5 R & B
B = KBRS b O Clo D, ABCIL. BEOTG L LT 1 o I T % 0 5
158 oo o 12U C AT AR OTEBN AT B L. 41500 [E] R 0> HeblL 7. 00 B A MR L 7
R R s LR AR, AT OB, AEY, I
1. #E

FEREE & A L LT, ThA L)) 12, F U o SRR L CHIERE S i L b
DO . ERMBER OIS T I E—TRE L CHNRERECh S &5 AT ATER S L. TR
I T TR D 8575 B VT 3 T T B 7 ) ST g L. OIS TR
I R E B ORI OTF BRI 7 = & 1o feo 7o b (DD, T F Lo DB B . HE]
B kA BRI B B A 2 DT D D e, I b U P AR I L CIE R S
R OV~ T, HAREOT R T 0 TEEL . A%ROBHIFY 1 2 LERIIC
1B B 5 AR BT 5 = b DRI A 135 = & A RA D,

2 F RS LRAERED (A Lol (<HT3EROBBORES
21, BRI AT HOEROSE & HE R o 7 et

Bh s M EERIRIC L ) SR A A EROERORuEE , X ReHC SRR
AR, T AR I R OGRS & o
BRI OB AT B R A L TR Y . B ROEE
2R 2 I oG 2 BN 2 LRI B 5 JEL - B
Meiagh L. S HIRMEDRE S S CHEFY A 2 L O%R - "
L L AR RS A R L CE R A DGR & 3t
BT ENEER Ty R LTI E R,

Mz T, FLHET MCESXITE KRB OMEER %2542 IRLE—RLERWICHTBET HEE
LR BT HERLO FICRE SN — 0 E %R O o
BT VRO & B L U CIRHC X . AT HER - —
A gE L. BRI H e b o C R A T D A7 R 7 B A v

H7UTITB 2R RERE

o

it

BEZRT D ENAREICR D~ T, BATHTENS <P
BT AREEO LR BIET D5 L e o7, £lo, HIERRES \ i F /

AT AR R AR 1, mE YA 7 VIR U= ikim & ]
BEIZT 2 —F T, MHMBHENF T — =L WH S EOE VNS L o722 82k, SSHROER
DRSNS WIETBZRERL LT Al REME N B 5,
222 BERREREICETHEMBEROGERAA W= LEDEBEISRON-AER
FEHEORICE L Cid, ERMOEEFHKZRADENCHEMEZ T2 5 BIREHOE BN LTz,
D%, WHEIKGERRWNIER L CRIEIF O FICERE S B EZEARRS & 2 O THHRR Ch 2 il ik
RIEF S0, ERELEEREOBLEN LR XK EEMOFRE EXL{L T 2ERMEELZER L, 7.
JRFNBORIZOW T, SEHURE OEEEDS + IR T 281, THA LW OF MU U AREREFESICEEL
TRRIE SV HEGR H ESEICRB W T Ny TR O BB T35 2 5 o R 2Bk A 7 V2B
5 ERIEE OIS RA G, [Aikam Ofkie IS @l P B S PR E S, EiZ k- T,
ENEIE YA 7 LV DERR A SRR A 7 VDR DIRST LT RO ST LT ATREMEDS B B
3. ¥R
TRAX—LZRREIZBIT D HBERICET 2ERERmIL, VA E2BEX725 2T, &2TONH
R L Cimmic sl L, ER E L CafEI 2R A VB RETT 2 ENEETH D,
SEITIR
[1] /NPEE T TR =22 REEL O < DA ERR OB B FMLIEO R HECRICE T 2 nogoE%) A
KT J15F4 2016 4EEERK D K4,
[2] T TTHA L] ZiEmd DD TR, BB A 7 VEBOREWEROiEWmE ) BART H5S TATOMO X |
Vol. 58(2016 4 12 A),

*Yuko Koito®.
Takushoku University Graduate School / Ph. D.
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Quantitative Analysis of Japan’s Energy Security based on Fuzzy Logic

— Impact Assessment of Fukushima Accident —
*LPEEE R, EiEE i L TARIGEAE 2
VR R F B = 1L X — R IeRE, 25U R 2R -J7 SRR AT

This study quantitatively analyzed Japan’s energy security, which has been greatly exposed to change by Fukushima
accident, based on fuzzy logic by using 20 indicators composing the 4As-framework suggested by APERC.
Key words: Energy security, Fukushima accident, 4As-framework, Fuzzy logic
1 WS

R FERIT, TP EICBUERY., RFH, i REREELRIFT L L bI2, EPEOZRLX—
X2 )T s Ot E LY —EBRESELIHRFL o, MEREBFLEZZBICRERE( IS I
TVWLENBEIZE ST, Zx LT =X 2T 42 LVBEICTLOICASBEDREELZHLNITLZ
IO TEETHL EWVIBENG, AFETIE, 77 V4 HRICES S =R LT —tFX 2 VT OER
W3 HrZ 8 U T, e R EROZEMN 2 b NCEAE O NLF—tF 2 U T 1 OIESHT 21T > 72,
2. FHliFIE

F 97, Availability, Accessibility, Affordability, Acceptability @ 4

Energy Security

0.7
DOOME DAL SN DDA 7 L— LT —J[ANZESNTT 0
R X2 ) T4 AR L, FCET AR -——**’“\\___f’_
Feie & RF IR BT B8 A & 0 TIEOREET> o3

0.2

o ZOH. 77 V4 BiEKH LET 7 U 1 e b UIC
Fuzzy-DEMATEL i I C | BRI ORAED =%
A= F 2 U T 4 OERF, € LT HAEDOT L F—t o
%2 ) F 4 BT B TR OREEBEEOM £,

2009 2010

Year

2011 2012 2013

[ 1. 2008-2013 =D MNED =RV F—t ¥ 2 U 7 OHERE

3. MR

BAEOTHIAX —C X2 7 01k, WHFEFHICL-> ,, Al indicators of energy security
TREOBEE, LA ICB TR E REBEZ T s, e 2 e
2012 LRI 55 = L Aot (D), Efe, e
AP TR~ ¥ ) 7 ORRET O B, L
RO N— FARE L EBAOKE VT 7 7 4 =T ek TE DR

-02

DI EMEEMTRENTZ (K 2), A EIT & - T, Availability Ny AF2 ® avi A
DRILB I F—EF2 )T ¢ LOREERETHY . F
TAF A TR S A 2 72 OFERIBIC I D MLTe = & 2 b = L
k% T OE TGS T L RRE SR,

-0.6
-0.8
-1.0

X2, =RF—TF 2T 1 fiKIEF 0> Cause-effect relation diagram

BER
[1] APERC, 2007. A Quest for Energy Security in the 21th Century: Resources and Constraints.

*Ryohei Yamanishi?, Yoshiyuki Takahashi? and Hironobu Unesaki?

IGraduate School of Energy Science, Kyoto Univ., 2Research Reactor Institute, Kyoto Univ.
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A Study on Increase of Related Deaths during the Great East Japan Earthquake

Why does not the related death decrease in Fukushima Prefecture?

AR R, WEEE]
L) o ERME A EEL S, 2 BEVE RS

2011 O A AFRFR KBRS B SH IR FAOREEIFELICL D ZLOANLPWEELZT, 520
RBUIHEN TV D, Al TIHRRKBESEOIUR L OEREZMAE L TL D L O MISREOBREZIT I,

F—U— N WHAREN, @ERIESE, BEE, 5EEEE, sikg, Y-y Ly R—Fh

1. #¥E

TR RS TR S PEHE DB N D72 oo TE TV AHA, EEBRERANTIZ 2016 4 3 A 31 H DB
FEFHENT 2,038 AT, 2015 4F 3 H 31 A2 60 14T 124 AHML TWD, 7248, fEERZT A
HFEDN O 72 VDN DN TIIRR A REBERNE R v, F7o, KEFHE O G EE O REIEE D K B HI s
BIZHEDLEENEL o TS,

2. BROSHT 20164F6 A 30 H T H#E LI-E BT OEKBI#ILOEE L (BAIHBE) 1A TRNDLEE
WETHH3 AT2A LR TVDE, TOW, HFRNTIIN, BIRIRNTI20A, fEERNT2, 038 & 725
TWb, ZOFRIL3SE T ATADHENREL oo TEY, REDIB. 4% % HDTWDH, KT, mERNTIX
EEEE IR AT ARHE DO AF A, 810N T 5 DITx LT, BRI FIL228 A H 2. 038 AD 72
T 72> TWDLZ ENTh D,

HHARRESCR T 2 EKBEHICET 2 WA Tk, HALOM IR b~ TR S IR CRIEESE M & 72\
DITFRERLOEBERRENOTIIRVNEEML TS, 7o, #HEEOPTH, KEFHEOEMEIC
BIBAEN SN L 2B 2 D, WRFEOZT OB AT, FHCKEREORME O=—XZi{E L
T8O DABINN RN EE TH 5,

3. kR - B
WHARRKELRND 5 FERSTHED, REFEFOEMBICEELENR SN %L, RERLbEHEEE S
BERZIT TS, ZOR\EZMRIET 70121, 2%, LDEFPEOLFHTED) S DEADSHT « XFHED

BRENEECHD, -, [DOFT ] ENWHEET, WEFEORENRTXA LI ICEZAHBENRH BN,
Lo bRKODBHDLTT « ala=r—valRBRETHD,

&3
[1] RAEARERICK T HEXEHEICET 2ME 20124 8 H 21 H, BKEIEMICHET 2 Mt EET)

“Minoru Kubo?, Shoji Tsuchida?

“Tsukuba EXPO’85 Memorial Foundation. 2Kansai University
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- RBARBEXOEHIRAEZEL-ERADEE -

A study on the factors that contribute to the practice of organizational behavior as coping with unexpected

events - Exploration of the factors through the case survey of the Great East Japan Earthquake -

TR B
V) R IERT

AWFFETIL, RARKEBELKOFEFHEZB L THONT, BERIZET 2 RNHOFE~OL L L TOM
MATEND RRICE T 2 Z ROV THRE T D,
F—TJ—F: RAlOFERE, RAARKESLK, MHHEITE

1. #5 2011 FFOHEAARKREL CRUOFE (FNCHEE L TORN- - ERNESR) ICE A LM% T,

Z O EDMEN F72ITEH & L THE (ZRPAL LT RRATEI N R STz, 2 b OMARATE 2 J2iE
TRz, BOOMMBICKIT S Z 813, BEROMAZLET L L THETHD, AHIET
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*Kenichi Hayase !

!Central Research Institute of Electric Power Industry
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2017 Annual Meeting

Oral presentation | I. General Issues | General Issues

[1E11-13] Communication for Perception of Nuclear Power
Chair: Mitsuhiro Fujiwara (Tohoku Univ.)
Mon. Mar 27, 2017 3:50 PM - 4:40 PM Room E (16-205 Building No.16)

[1E11] Perception of Nuclear Power in Terms of the Energy Choice
*Hiroshi KIMURA, Isshin TAKENAKA", Noriko KANZAKI" (1. PONPO)
3:50 PM - 4:05 PM

[1E12] Perception of Nuclear Power in Terms of the Energy Choice
*|sshin Takenaka', Kimura Hiroshi', Noriko Kanzaki' (1. Public Outreach, NPO)
4:05 PM - 4:20 PM

[1E13] From zero-risk to risk tolerance, from PA to communication
*Mariko Nishizawa' (1. literajapan)
4:20 PM - 4:35 PM

©Atomic Energy Society of Japan



T1ET1

2017 EDFR

IRLF—EVSRBAICEITHRFHDORL
(1) FEDIRNFX—ZEZDHT—I a3 v TOERK
Perception of Nuclear Power in Terms of the Energy Choice
(1) Practice of Workshops about the Energy Choice
KA W M —EY g iyt
INPOEANRT Y s« T R —F

AW TIE, RO R F—BP L) CIROFERIZBNT, AX IR IR ED L H IR ST
W DWEDHTT D, VU —RXEEOIHLRDHARFETIL, OO RERDIPROZ RNV —%EZD
T—7 va vy oW T, Ehakin =il 5,

F—I—F: =X —ER, FOm, V-2 va v

1. #§
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THET D 2 &R E, T, AR TIE, RO R F—FIRE VS UROFERICE N T, AL IR
FHANED L IITREESN TN DNEGHTT D, ARRTIE, TORHRRLERDIFROZR LT —2F
2DV —27 v ay FIZoNT, EiRnzZHA+ 5,

2. IRNVX—DREEBZDV—V a3y TOBREERR
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. . _ . . F6E |T—7 vay 7 ¥ —0R#|2016/12/12
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(http://ponpo.jp/2016WS/) IZ/ABHZ T\ 5, BESHo & (2))

"Hiroshi KIMURAY, Isshin TAKENAKAI® and Noriko KANZAKI*

Public Outreach, Non-profit.
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(2) 9—92ayvT2BLERFHRBAOER
Perception of Nuclear Power in Terms of the Energy Choice
(2) Change in perception of Nuclear Power through the Workshops
e —EL RN Y il syl
INPOVEANNT U 7 « T RN —F

AT, FRO= RV F =R &0 S RO ERICB N T, A IR AR ED X ISRk ST
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* Isshin TAKENAKAZ, Hiroshi KIMURA? and Noriko KANZAK |1
Public Outreach, Non-profit.
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TOURIMGIYRIBFE ZEMGIZI2AZ—YavA
From zero-risk to risk tolerance, from PA to communication
PR P
VT I Vvn"y (K&t 773 —)

ENTREY) A ala=lr—rarnEER0 g EREROEW] E W) ahbEmL- LT, 3—n
RTRLNDZZINOaI 2= —va VOERNTOEER E LT, 20154 AN 7HETYITFIY
P XU - EE LRI mN X =D DB TOAT — 7 B — RS DR E 25T 5,

F—O—F:Vx7a3ia=r—var (RO, URAZOHFE, #Eimd, MR/ xL

1. #E

G — R OFMEZITE X ZRELIL, AARCBIT2V A7 a3la=r—var (RC) ORELEE
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X IRXT Vw7 T 8TE R (PA)] EWVIBRIPRBNZ LB H D, RC 2 U THRFE, FEH,
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RS TERICHBI L, U A7 2 82 THE - i/ (tolerate) 270 &immd 2 Z ENEETH D,

2. BRATOMHER/ARILDOERE

JRT 1538 CORBEEI & LT, EENREXEZBDDLV T 7TV ¥ 50 0%, 201544 AnD 7 HET,
RFLFNTZANF =2 O HFHMTORAT— 7 ANV —fiEa (TRAARV) Z24eE - EE L
(http://literajapan.com/20150124-2) , Z L%, 23 EIZbiz> T, JR &2 T —~<ICH%E « FEH - AT
47 - TRPBEMAZHLED, BEVWOFFOEHROT LR L, MAHRLED LRA ThoTe, £
ZCIEEMERE b2V —IRITRAEOmWiERE Lz, TROBRIIFFNRFSEMEDI SO, £
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HEFRLELTND] E W) OIFHERLBVIALIZ T E R NWE R LT, I E THEEHEm O (8] 237eh
STEONRMBEE 7= 2 LRI > T,

3.

HARTHXRERH#m O ZED T2 T, RCOBURIIKRE S EDL D Lo ITBbivs, 5% B ALEZR/D
SETE R DITIE, TTRAXERICSINT DS 20T REIEA S, £ LT, TN LRI FHEOM S £72,
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BEXH
[1] WEBEEH T [V A7 alia=r—a ] XX —7 53 —F LHE, 2013 4.

“Mariko Nishizawa

Litera Japan Corporation

2017F BRREFHER -1E13 -



2017 Annual Meeting

Oral presentation | I. General Issues | General Issues

[1E14-16] Communication for Nuclear Disaster Reduction Activities
Chair: Masafumi Akiyoshi (OPU)
Mon. Mar 27, 2017 4:40 PM - 5:30 PM Room E (16-205 Building No.16)

[1E14] Survey of public communication about radiation and atomic energy
disaster prevention
*Shinichi Oiso’ (1. INSS)
4:40 PM - 4:55 PM

[1E15] Nuclear Disaster Reduction Activities in a Prefecture bordered on
Nucelwr Power Station located Area
*Ekou YAGI", Takako Kashiwa® (1. Osaka Univ., 2. Shiga Prefecture)
4:55PM - 5:10 PM

[1E16] Nuclear Disaster Reduction Activities in a Prefecture bordered on
Nucelwr Power Station located Area
*Takako Kashiwa', Ekou Yagi® (1. Shiga Prefecture General Policy Department Disaster
Prevention and Crisis Management, 2. Osaka University Center for the Study of Co* Design)
5:10 PM - 5:25 PM

©Atomic Energy Society of Japan
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BEHR S S URFABKICEAT 50 2 =45 —>a Vv ORE

Survey outcome of the public communication about radiation and nuclear disaster prevention
*RBEE—
R S &y AT DFSERT
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1. ¥E
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2. #®R
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JE- )58 FE R R ST I ) Tl H5 BIBIRDIRHGES, #HE - VR Y U A& ST 5 A bENLSL
OHE LY 20,

(2) JR-F7185 5Bk

JF-JIhR% T OFL DB R & B 255 5 BT 2 HRIC OV TR, Pk 24 BE L VIRTF LTV,
72, BNIBEBR OGRS B B NI 720,

JEATIRFIZOWTARZTE BB & UL, BIIUFASICERSH 2000 Liv0nn, BLO, iF b
WIRh LIV D . &) NS Dol R F MRS LB W T, 20 2 SOH R Z HIT D
ADEUZE L, FNLSNOHIE E DI CHEZAN o T2,

3. ER
) B ER
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*Shinichi Oiso

Institute of Nuclear Safety System, Incorporated
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(1) BERZHRELIE-DOWEFEEHROEE
Nuclear Disaster Reduction Activities in a Prefecture bordered on Nuclear Power Station located Area
(1) An Analysis of Nuclear Disaster Reduction Activities in Shiga Prefecture
UK fRE L M oET?
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IED XS 7RI a B E 2 5 &, R A3 ERT NI SSHR Tl 2R E TITRFABKRIZENTE
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3. fMiC
B, BREITEERFFOREMSHEEZE (FK 2645 A ~3BE) Thod I E&afitd s,
"Ekou YAGI', Takako KASHIWA? 'Osaka University, 2Shiga Prefecture.
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2
Nuclear Disaster Reduction Activities in a Prefecture bordered on Nuclear Power Station located Area
(2) Risk Communication Training on Shiga Prefecture
OB UK e
RV RPN TN
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(2) PRk 2T FFERZEIR Y AV AR a = —v a UIHES
TR JRFISEESTAE L, BT OBIRER A L Qe b 2 A, TR ORIT 10, 000cpm DOTEYRDMRH S
NWTCWDT—AN 5 LW, ARYICKLRZRODEEZE S, | LW HfVEbERHY | BE
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" Takako KASHIWA'Ekou YAGI®  'Shiga Prefecture, *Osaka University.
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2017 Annual Meeting

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

[1FO1-04] Subcriticality Evaluation and Monitoring 1
Chair: Cheol Ho Pyeon (Kyoto Univ.)
Mon. Mar 27, 2017 10:00 AM - 11:10 AM Room F (16-206 Building No.16)

[1FO1] Uncertainty Quantification of Bell Factor on the ADS Core
*Toshiki Kimura', Tomohiro Endo’, Akio Yamamoto' (1. Nagoya University)
10:00 AM - 10:15 AM

[1FO2] Development of Generalized Area Ratio Method for Subcriticality
Measurement
*Ryota Katano', Kenji Nishihara', Kazufumi Tsujimoto’, Tomohiro Endo? (1. JAEA, 2. Nagoya
University)
10:15 AM - 10:30 AM

[1FO3] Study on Application of Feynman-alpha Method to Fuel Debris Retrieval
*Mikio Tokashiki’ (1. Nuclear Fuel Industries, Ltd.)
10:30 AM - 10:45 AM

[1F04] Asymptotic behavior of power in subcritical state based on one-point
kinetics equation
*Yuichi Yamane' (1. Japan Atomic Energy Agency)
10:45 AM - 11:00 AM

©Atomic Energy Society of Japan
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ADS FFIMZE T B RIVEFOFFED & 51
Uncertainty Quantification of Bell Factor on the ADS Core
ORFF R, R MGLY, AR ERE
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Development of Generalized Area Ratio Method for Subcriticality Measurement
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Study on Application of Feynman-alpha Method to Fuel Debris Retrieval
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Asymptotic behavior of power in subcritical state based on one-point kinetics equation
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Development of subcriticality monitoring method during shutdown and refueling modes of NPP
(4) Verification of subcritical monitoring method by actual SRNM signal
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Development of subcriticality monitoring method during shutdown and refueling modes of NPP

(5) Study on modification method of local reactivity change
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Er 7 Hm a— K MVPIIXR O WriaifE T —% 74 77 U JENDL4.0 ZfEH L. R OFEFREM:
WA RS2 fRE T 5 2 & T, ERAR L ssimm
U CHEGSMRAT 2 55 U7, MRFT SRR, BRETE ] : stEuy
SRAHBA B BT 2 0 IRBHFREIE O B O -
IKDHERF SN T & KO OBIRIZ K 0 A ——r— = RBRR

BHTRENRKT D ETH D, X 1ITRER
I S & LT % BRI HRE O M i % X1 e OB BRI 1.5wt%)
1.5Wt% DG OfFNTET VAT, sBRIREHE K OWRBHRE F LIS E T~ Tk & LTz,

AFEAT Tl REHRE R O MR & ORBIREHEORMEE D 2 2% /X7 A —4 L U Tl L7, BREHRE
FORRITHEF S D L LT, XY Z FOBEHMAEROMREZZSEiz, 72, U0z ORBIREIHED
k% —F (pl0mm, £ 300mm) & LT,

EHEE OHIRME (20wt%) R OREHREER Z &

0.90

O U235 BOBIRME (0.5kg) ZETHE5 0w j

W AT LS 2, \5 .

3. R p \\ 13
PREHRE RO IR Oom B OURHE 1owtssie &0 B

B IR BRI K 0.83 Th 0 | RERFAE 030 | oo

«— 6.0
+—10.2

RS s (K2), L7ehi> T, HUER M ONEK
DEEZFE LTS, WEHTHEENER &5

NP = A AN 0.0 5.0 10.0 15.0 200 25.0 30.0

&k HHHR O R o]
[1] Y. Nagaya, et al., JAERT 1348 (2005) X2 BRRHORE A OO TR S UM BE & R IRIEAE =R D BELR

“YuikoMotome!, Hiroyuki Murao!
1Japan Atomic Energy Agency(JAEA).
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Oral presentation | Ill. Fission Energy Engineering | 301-1 Reactor Physics, Utilization of Nuclear Data, Criticality
Safety

[1FO08-11] Code Development and V&V 1
Chair: Motomu Suzuki (CRIEPI)
Mon. Mar 27, 2017 2:45 PM - 3:50 PM Room F (16-206 Building No.16)

[1FO8] Development of Nuclear Data Processing System FRENDY
*Kenichi Tada', Yasunobu Nagaya', Satoshi Kunieda' (1. JAEA)
2:45PM - 3:00 PM

[1FO9] Small nuclear reactor for dispersed power systems
*Rei Kimura', Satoshi Wada', Atsushi Goda' (1. Toshiba)
3:00 PM - 3:15PM

[1F10] Development of Core Calculation System for BWR composed of Open
Conmputer Code
Naoto Aizawa’, Akihiro Arai’, Toshimasa Takahashi?, Takashi Nakui?, *Fumito Kubo® (1. Tohoku
University, 2. Tohoku Infomation Systems)
3:15PM - 3:30 PM

[1F11] Development of Core Calculation System for BWR composed of Open
Computer Code
*Akihiro Arai’, Ryohei Takasugi', Naoto Aizawa', Toshimasa Takahashi?, Takashi Nakui?, Fumito
Kubo?® (1. Tohoku Univ, 2. Tohoku information systems Co.,Inc.)
3:30 PM - 3:45PM

©Atomic Energy Society of Japan
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EE#%T—4% 0E L X T L FRENDY DE%
(4) ACE 7 7 1 JL{EBBBEDRE
Development of Nuclear Data Processing System FRENDY
(4) Implementation of the ACE file generator
“ZH -, BR FERE, EE B
WAL

- TR Tl EEERE T — ¥ JLEE L A7 2 FRENDY(FRom Evaluated Nuclear Data librarY to any application)
DBIFE D TS, AR TIL, FRENDY O ACE 7 7 A WAERIERE D REEIC OV THET 5,
*—7— F : FRENDY. NJOY, E7 —# 4L, ACE. MCNP, ICSBEP, JENDL
1. #8

BT — 2 L B AT — & R R o — FEBRCEHER T v v A ThH D, T/ Tl 2013
XY, HEET — X0 AT A FRENDY OBRZED WD, ARETIE, SFEEFHT-ICFEE L
MCNP FHOWiiHifEZ A 77 U T 5 ACE (A Compact ENDF) 7 7 A WAESBEREIC DWW THET 5,

2. FRENDY & NJOY99 TR L2 ACE 77 A LERAW-BARBRR UV FI— I HEFERILE

ACE 7 7 A JVIZJAEA 23BA%E L TV DKL FH A A o FEfEMT = — R PHITS X° LANL THA¥E L Tu 2 i
TARAFX—FELTANRFHEIT—RMCNP 72 8, Z< OF T AN rEHEa— R TR I TV 2 Brimfg
TR T 7 ANThD, BT — 4 NOERREICNEER ACE 7 7 A VOERR 21T 9 T=012iE, (1) A > b
U A ZAWEFEOAER, (2) #ERET — TV OMER, (3) BV METRGELT — # DMWLPR, (4) ACE 7 7 A L DIERL
D 4 SOOI A FEfi S D HED & D, FRENDY TIEBEIZ(1)~(3)DALPEERE & F24E LTI U [1-3]. S8
722 F4E U2 ACE 7 7 A MAERBERE & 2 & DALBREERE LA & o % Z & T.FRENDY B{K T T — 4
T 7 ANNS ACE 7 7 A )L E TORTONENAIRE L 725 T2,

FRENDY TYERk L7z ACE 7 7 A VD Z 4 HERRGEED 72 8, JENDL-4.0 % FRENDY 35 KUY NJOY99 THLER
L7 ACE 7 7 A VA L TR EROR L F~— 7 3R A2 F M L, TR % ik L7, MCNP ® A
71& LT ICSBEP IO bV TW D TNV AT E W e, E7, BT — 2 BRI ORIALIZ KT T D774
FA721X FRENDY, NJOY99 32 0.1%& L7z, 723, FRENDY OB TiX, Kv 77 —fEA ) OMLEECfER
T =7 VORI EIZE 1T D NJOY99 DALER o> [ A A F8 5L « Mgk L C & 72231-3]. AFHHE CTIX ACE 7
7 A NMAERISBEDORGE R EHM & LT 572, FRENDY T% NJOY99 & [F CALE FEEZHA L T\ 5,

VIR FERAN T~ — 7 5HEEREZ T, R LITRTEO1C, EOERRIZEBNTS 0.05%LL F Ok
JET NIOY99 OFERE—HT D2 ENyhotc, ZDZ EnE, FRENDY @ ACE 7 7 A MAERBERE X 2%

LThDHEBELLND, # 1 MCNPIZ £ B RSy v F~— 7 #HRAE R O bl
3. ¥E5R . ISCBEP FRENDY NJOY99 FRENDY
: GRS /NJOY99
FRENDY O ACE 7 7 A /WAER A ID Keft Io Keft lo

BED MM A R+ 5 7= MCNp ~ Godiva  HMFI-1 0.96352 0.014% 0.96338 0.013%  1.00015
B F VST B B AR AT 5 5 % i Jezebel PMFI1-1 0.99904 0.007% 0.99887 0.007%  1.00017
SARIT R ST 2 TCA LCTé6-1 0.99884 0.013% 0.99845 0.014%  1.00039

L7z, ZOfEE, NJOY LIZERS%  RSTM  MCTI2-1 091526 0.018% 0.91545 0.019%  0.99979
DFEENEBLND = & AR LT, SB UCT1-1 1.00315 0.015% 1.00329 0.015%  0.99986
STACY  LST4-1 0.99968 0.015% 0.99969 0.015%  0.99999

BEXM P-11  PST10-9-1 1.01915 0.017% 1.01901 0.017%  1.00014
[1] ZH. K75 2014 EOFEE ORCEF - USTI2-1 - 0.99496  0.014%  0.99514  0.014%  0.99982

022, [2] M. HABFHEE 2015 FEDES 108, [3] M. BAFEFHEE 2016 FOES 2001

"Kenichi Tada', Yasunobu Nagaya', Satoshi Kunieda' JAEA
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NS BRERRARFIFO AT LD
4) : N RFIFDEIFFIERRIT S A T LDBASE
Small nuclear reactor for dispersed power systems
4) : development of the kinetic analysis system for small reactor
KA ALY, FoE it AH Y
LR

Hif - KERE 2 ECRIR R/ N IR E 2 — 7y b & Ui, il pBERAT AT LDa &7
MHEEZAT > TS, RFETHF VAT MIEREIC L 2 BEZIEE LRnWew, BB & EHiE
HE~DOBATO R[5 % ¥ AT MBI CRMI T~ 2 WEN H D . & 2T CFD =t — R — mUrEhREE 7 2K
K ONID 7 MU LTe 3 AT DB E T VA RLA A TEBVRRIERRAT > A 7 DB R U 7o AR R CTIEfRAT > A
T DO L RFHRFCRICOWTRERT .

F——F /UE, FEE, AT ARG, BVERE, BEGRIE, SRl EARZe, Rk

~ 6.00E-04 EPANR AR
X
= 3 4.00E-04
L #E 3> 2.00£-04 P
International Space Exploration Coordination Group (ISECG) Mc 5 50 /WV"“"""‘”“‘"“"
[S I = TS RISE
A BERKRICE O CEBFHERZITD bk o TERE LT § 40k | 4, 2070
-6.00E-04

NI FIFBRBEN TN D, ARFFETIX ISECG DERZMIZTIH o0 L0Es07

DB 2 LT B — bt FREME DO DR R IR F s ems 9 saoe0 108105
fie L T R S 5 FIEOMI AR LA AT o TR 2D, 3 M o
E72, HE - KRR COFTIEY A7 MIEATHEET 2 H58 3 sosen Lotor
ELTWBED, HEMCHTFORBET> Frkpons, = © 060 10603
O HARLE) ORI ) 72258 & > R T L ZEE & (R REICfRAT 9 5 & e 0 1000 2000 3000 4000 50001‘0505
TS . % T TR CINE T4 OB HEARNT & 2 7 A0 Time (s
HKaiToT. 1: AAEHERE R

2. INRFRFIFORFHERITS AT LDOBEE

AFFEHT S AT A%, ANSYS #:00 CFD = — KT 5”ANSYS-FLUENT”® User Define Function(UDF)#iE
BRHVCHEE L. —AURFBIE R R O — kS FORMBER T, HEASRAE DT AT L%H)
DHET V% FLUENT ~HLAZ:, JFLOBIRHERNT & fIREIC L7z, M 1ICAKRY AT Kg Wizl B/ b
— RS TREMF L OFEMTRE R Ao, R AR T < IR - SOSEPOR L TS 2 & 3o
D, MATEe— A TIHEARA & BONDIRE LR & FREOIEMFEDRRN TS, K AT ATIEK
JSETZ 4 —= RNy VBT NARVAT DEWMET NV ERGITEFEWRETH Y, Rx RERISHISHRS.
3. kiR

“ANSYS-FLUENT” @ UDF FEREZ Fl\ N C/NRUSUF IR O BNV IERRIT S 2 7 W LTz, ARIIFET I

RMT « REBRE TR DAL IR & Sk S8, FERP D OBV RREMET 2 86D 5 .
BE X
[1] “ISECG Global Exploration Roadmap”, http://www.globalspaceexploration.org, 20 August, 2013
[21 AF D ONUGHERME RS AT L0 1) ~3) “ HAAJFET5% 2016 £ O K= 3108~3110

“Rei Kimural, Satoshi Wada® and Atsushi Goda®

Toshiba Corporation
AEHICBHOBROEBHE., TNEFLAEHIAEZLE LTHEALTWSBENHY ET,
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N — NIZL 5 BWRFLEHEa— RV AT LADORF
(13) MOX BREHEERT AP MR I & D KREE
Development of Core Calculation System for BWR cosgal of Open Computer Code
(13)Validation by the analysis of MOX loaded coredusl
FRIBIELA Y, FHBIR Y, EEFIE % AR, AL ?
ALK, PHIEA v T A—va v s VAT A ARBRASE

FLEEa— R AT LAOMAEEZ BRI L LT, MOX ERIFIMERZ XIS E LI 21T 1=,

¥—U—F:BWR, KIF, FLFHE
1 ¥&S

ZIE TOZEN LA L% 2 — K 27 2 HANCS (HIDEC-ALLIS-NORMA Core Design Systen
DEAR SN, BEHFLORE VAT A Lo NThCER[L]. 512 HANCS IZE LK EN SN TE
v, BIRFETIZE T ANV EZ VTR ER 2 A BE TERT D2 ER AR L R o7 AT
MOX BREHERFAF LM %35 HANCS Ojiil FiPE DRRFEZ 1T - 72
2. fRATEEL

REEIZ VD MOX BREHERTIF O STHR[2] 22512 UOX REHEA R 20

K, MOX JREHE A 1K 8 KD BWR BLUEEST .0 & % (X 1) BLHEFE OIAEH T %
BRBEEE A IRIZ DV TIESCHR[3]) & 2512, 9xQUO R BHE A 1, MOX 10x 1044 5%
LAWK 2L T 5. FERHEER L SISV T, HANCS OHEHGHE
REZR & QNTHEFH R RE O MEATRE R & SR & L TD MVP2.0 OfiglT

f RO AT o 7, M AEHEI TR 2 L RIRk D SEHE[4] & v Tz,

cgesesessl  [sssssssses

3. RER 000000000 000000

S 188 » - . e 0 4 Beeo

?é&ﬁi%fﬁ$ﬁi?f£ﬁ&§+%,$@%§+%ﬁéﬁ:Elj\éﬁ%ﬂ’\‘ l/f:. 4%%‘[‘%&:/) ggg@..gggg g:g

[ Jolel Jole]

W, JEEGHE G OIRMENEL R 0 FHEET AR, B [00ceeesss 008000
DA ONTEWT I Al EE 2 7= L, 72, 4FEOEEFET 9X 9UO2 REHER 1K

WEEHERE I BRIz, £, MR ROMAEBIET D L

MOX BABHE G RN M S TS/ — R 2 & 5 TIEmEPHEF213Z < e o> TEH Y MOX REHZ Lo A~
IV OREAY 2 A5LE T & Tz, BLE &0 SRR ER & AR ) O TS I W TR A 2 i 72 L, HANCS
WL D' T N a kSR E OGO MOX BRI L~ D FPEA R S iz,

BE IR

[1] REBFER, "B T AN aiER LOSHE R RIEE WK R TF OJF LR FHI B 20198, Pk 25 4
ALK FE LR 3 (2013)

[2] "B AT R A fE R I O B B IR ATRLIIRENC >\ T, R W R A% B AR 1 20 4 R I E1 42 (1995)
[3] "EBAIF R HEARIREL O IF BRI B 2 R T~ — 7 IO TS K OVRAT#E B P i BT 78 25 B 22 (2001)

[4] "CASMO-4/SIMULATE-3 =1 — R 27 5D PWR BURRIF LR G~ 5 I ORI DWW T, JMSZATEIE AR F 7
L4 % (2005)

Naoto Aizawa, Akihiro Arai', Toshimasa TakahaghTakashi Nakufiand Fumito Kubd

Tohoku Univ. 2Tohoku information systems Co.,Inc.
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KB — N2 L% BWRFLEHRE 22— RV AT ADR%

(14) MOX R &R L 7= BRI EBRIC X 2 Bt
Development of Core Calculation System for BWR composed of Open Computer Code
(14)Validation by the critical experiment with MOX fuel
R BEKRY @k WOE MHEE EAL S FIE L AR AR? ALk 2
VIAERT:, 2k 7 A= a v VAT B AR S

MOX ZAffi o 72 R EBROMBITIC LV, BWRIF.LEHE 2— R AT LAOWRIFEZITR o7,
F—U—F . o— RS, BAFE, EAER

1. WS
ZIE TOWEN LA L&RE 2 — K 27 4 HANCS (HIDEC-ALLIS-NORMA Core Design System)
DBAFE S, PP LG AT AL OENTHhILTEZ[1]. & 512 HANCS IZfTE LW EN SN TEH
0, BTN EEACEEFRECEERE ABEE CERT D Z ENAREE Ro - ARITH R Sz
HANCS % MOX ABHEA (R AME H S 7= B FLEBR OFRHTIC L 0 REEE AT
2. FRATHREEL
AIEIOBGEC E KRITZ OIERMEE Y 7 >3 L0 MOX MRBHEM L7ligt oo :
FBAERIE L72[23,4]. & 2 TIREMIZROMME B Lie_y Fv—r  geee e e s e
£ 7L %M L HIDEC-ALLIS TIRMEL T 77 7/ A7 LAY Y v &—, .
B SURR (23 e 8k 21T > T 7 — % 74 77 U 1% JENDL-3.3
& JENDL-4.0, =3 VX —REfEIE 2 BEL 4 BEOZ N TN 2 IERGHA & kst
FiA LA DAV SRS R & R S R A bl LT, mew
3. WEE X1 KRITZ %%ﬁﬁ%@%ﬁ%"l
FNASEHIE,2 BEFHR CIL UOX RN )T LTIl —203 2 23, MOX BTl K FEAM 3 2 A1 23 A
DAV, PR RE S B AR 1 P DS Tt LD — A oR 303 E DM It/ NEEA 3 2 E T 23 B o
7= A B OS5, TN S 3RIE MOX BAEHC I/ Nl & 72 0 FAxIEE izl teh 2 B R L 0 b
FEDS B o T3t J\nﬂﬂﬂﬁﬁ{t L7 b B S 7z Bk G R IESGT L 0 b ISR & R Gl 4~ 2 1

23 FL & 72 A I FH RS RO FIR ZER] 2170, RAYFE DS, RS FE T 2356 78 & ORGEEIT O .
BE IR
[1] AB=— Fic kb BWRFLFHE 2 — R AT 2D (10)F 2T 7L aiEH R DB (2014 F£EDOFESR)

[2] KRITZ-2:19 EXPERIMENT ON REGULAR H20/FUEL PIN LATTICESWITH MIXED OXIDE FUEL AT
TEMPERATURES 21.1 AND 235.9 °C (2006)

[3] KRITZ-2:1 EXPERIMENT ON REGULAR H20/FUEL PIN LATTICES WITH LOW ENRICHED URANIUM FUEL AT
TEMPERATURES 248.5 °C (2006)

[4] KRITZ-2:13 EXPERIMENT ON REGULAR H20O/FUEL PIN LATTICES WITH LOW ENRICHED URANIUM FUEL AT
TEMPERATURES 243 °C(2006)

* Akihiro Arait, Ryohei Takasugi' , Naoto Aizawa', Toshimasa Takahashi?, Takashi Nakui?,and Fumito Kubo?

Tohoku Univ., 2 Tohoku information systems Co.,Inc.
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2017 Annual Meeting

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

[1F12-14] Code Development and V&V 2
Chair: Satoshi Takeda (Osaka Univ.)
Mon. Mar 27, 2017 3:50 PM - 4:40 PM Room F (16-206 Building No.16)

[1F12] Verification of burnup calculation in reactor physics analysis code
system CBZ
*Shintaro Okumura’, Go Chiba?, Tadashi Narabayashi® (1. Hokkaido Univercity Facility of
Engeering, 2. Hokkaido Univercity Engineering Research Institute)
3:50 PM - 4:05 PM

[1F13] Investigation on Resonance Scattering Treatment in AEGIS Code
*Kotaro Sato', Masato Tabuchi’, Masahiro Tatsumi’, Yasunori Ohoka® (1. Nuclear Engineering
Ltd, 2. Nuclear Fuel Industries)
4:05PM - 4:20 PM

[1F14] Study on the SRNM count rate prediction method for the BWR core after
long-term outage
Kenichi HARADA', Satoru ISHII?, *Hideto Yamauchi? (1. CHUBU Electric Power, 2. ChudenCTI)
4:20 PM - 4:35PM

©Atomic Energy Society of Japan
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CBZ O— FY R T LOBBERH HHRE DRI
Verification of burnup calculation in reactor physics analysis code system CBZ
TRLAT KB, T SR, REM E?
VAR RS AR, 2 ARiEE RS TR
WHFTEE TIE, IWAFBERENT = — R 27 & CBZWZBI%E L T\ 5, ARFZECIL. CBZ ORBEFHFHHAE
DIFFEZ AT 272, SR, MVP-BURNRI Tz,
F—I—F : RUMEIREE. REEE. CBZ

==
1. B

CBZ 3R BERT R OIRBER AT 22 5 O T L R IF BRI 24T 5 2 — R Th %, filt, CBZ TOHEAIER
KR DOFIHEBEEZ B L72D T, CBZ DRRBEFHEEREDRGELTT 5 F L LTz,

2. ftEH&K R
HERRIIEEPWR 222 L LY, 3X3 LT, EEKKRLE LT,
3. PRIRRTE

CBZ 2331 % BRIERTH Tl Predictor Corrector i (PC1E) \ICZZ B & I 2 7= #HHE A H L7, 241 % Weighted
Predictor Corrector i (WPC %) & L7z, — %1972 PCIE TR b L D BEFEECE £ O 1% Predictor 715 & Corrector
FHROVHEEZAWD, Zhilxt L WPC IR EE OfE & LT Corrector & HAMEIZ B % {4 1T T -HHE
£V Corrector FHEMITVMEZ W5, rIAMEEY & L TE EN D Gd ORBEZ LGS E OBMEIX, F5)
fii & Corrector FHFLEDMIZH %72 WPC {51 PCIEL IR TRV REDOmWETENE/RTE 2, £, &
FELE B D DEY 718, AR 2 IV D356 & RO (BROSROYEITHEY) 20N 55800 %
M,AFETE, EOEOHEOREABETE, Sbick
EREHEM D Z L ZRET D720 B E OB 2 v
7oo WAUT WPC T O BHEEE 21T (Nyyq 1 IRAT

0.3 1

2]

0.2 oo XEXOH . ’Wx,h R
f g%x xD‘+"+&+'+?h N o x x XX
+ 4

x 43
Ha
PE]
B+
a

a X o o
o0f Bg.8 @ X . 2+ o
o ma X nqiﬂﬂnﬂm . xEE‘;Eﬂu*gﬁ

x
X st

Difference of ki [%]
o

> T ORGFEEEEE, NP« Predictor 75 TR 7 B FEEH P
Nf4q ¢ Corrector #t5 CRIZEAFEEHE, w @ HH), o0 Pincel
Multicell — x
ln(NTIlJ+1) + wln(N1€+1) orr Assembly =
ln(Nn+1) = 1 0.2 ! 1 | \ ) ) .
+w 0 5 10 15 20 25 30 35

FRICBNT, 0 = 1235 & PCIEICA D, MWERI72 I BumupIE
S Al S
LBRAORR, RLEVHEIIRFTE o =122 Lk, B 1 RBEICAE D Koy DZR
4 BHEHER - &6 wiciid <
1{Z MVP-BURN (2595 CBZ DK, 75 O 3545 R 0

pAT. TREROKRT CBZ OMBERHIR0I%REDR | | .

BRUERFED 2 L iote, B2ICRbREREENRRDL | S

N7 Cm-245 OEEFRACE E O Wl ORE B2 53 BT AIEE o) : T
B D BB 275 LC 0 B, KRS FE L 238 L C x
Cm-245, Cm-246 2B\ T 10%FE%E ., Eu-154 128\ T 6%, 1 Tus e s Eufiilewjé w5 w ws e
DT I F ) A FEREIZB T 4% LN OREICE 72, £7-, B 2 FRBEERICRIT S

R REA OBGEIT R BN -T2, Cm-245 ZREKEEDER

SEX#ER [1]Chiba G, et al, Ann. Nucl. Energy 96 277-286, (2016). [2]Okumura K, et al, J. Nucl. Sci. Technol., 37 128 (2000).

*Shintaro OKUMURA', Go CHIBA? and Tadashi NARABAYASHI?

"Hokkaido Univ. Graduate school of Engineering, ZHokkaido Univ. Facility of Engineering
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EMEEESEI—F AEGIS [2H (TS HEIBEELOE Y K ULNMZBET H8E

Investigation on Resonance Scattering Treatment in AEGIS Code
CPERR REORER Y, HBEOREA Y, 3B OHERE Y, KR SEL 2
INEL, 28T

AWFGEClE, FEWEESEHE 2 — K AEGIS (28 B EFEOEEE LT, BELD—3 a2 N
THIGHELZ T ) 5 FiEERET LT, 3 é&%m%ﬁmb Bl —B AR L=, £/~ HBEELE
B0 o =L X —HHOMIE I L 0, FEARRHERE CRFENEHAAETH D 2 & 2R LT,

*—T)— K : AEGIS, v 75— HIE#E,

1 #E

B 77 —RE R R B R 5 72113, B~ BUMEIRIC 35 1) 5 RO BURBNIC L 5 kLA
%ﬁbt %ﬁﬂ@@@ﬁw#MET%é BEOPRIZIBN T, EHE AR Y o7 E T him
FHRLIC & 0 B L R OMIE T — 7 L B AT 5 FEARE SN TS, LnLanb, fiE
T—T VAR B GE EAEIIIRER T 5, 2 2T, AR TR L0 I O IR O 72 8
S BERRIC B O TREL D — 302 AV T EEL 2 B0 4D FIEE B Ui, A8 CIRERA L FiEo
R R R4 L 72 ABGIS =1 — N & UM o B M MERERR A % R T
2. HIRBELOMY KUV Fik

BEREHFICREO T, BEEOBERIC L5 ElfEla  F 1 IORIRKELERY RO U-288 = 4r i

ERE LT S E OO D & BEL — RV ) T
KX —DRENBIE L 72D | KGR EH LI 00 807506 . 0151301
@éhéoLﬁL&ﬁE\ﬁ”ﬁﬁ®%Mi B HEL % e > oL35—7505
DS BRER T R F— ok & KT A0, Zhb 3 29.02—57.27
i b3 % LRI OB Z KT X 5, WEOHE 4 17.59~22.61
WZhdeE, Ry o —fFRIuz kX f(ﬁﬁ&&iﬁ%gi %) ii:u,%1§2$§ 5 6.48~8.33

X U-238 THY, =3 F—FFHAIZOWT B~ EIR
BT D5 OBV —(ETHDHZ ENMEDIINTWD, £ 2T, AFFETIEE 1177 U-238
DT )L —iFH CHIBEL 2 B o 72,
3. mEuMMER
SRR 5y TR FCAFE N B B 2 24 PR z<m i [ ———
WHITUW S Hellstrand 5 0 FEERRE & o LIz THRAPIHIIENZ039 | —ARCISEM0)
TR RR A S L 7, HEIRHEREL A B R LT AEGIS @
FEHILBFE Sy D EFEA & . Hellstrand & D FBRE0D Erifi
FERAEX LITRT, 7o, HIRT 550 SIM - (kK
ASIREVE &) 13 PWR SEAFBREHMIAR 2 0535 X
9 0.5cm?g } (8 0.33cm¥g & L7z, dLIREELZ EE LTz

S ILFE ST (b)

AEGIS OFHFEEIL, WT o SIM (% LT b lEid= T R T
OFEPAN (MORSBOFHN) TH Y, FEBXDFE e

filifili & BiF7e—F & RLTW5S, koL ; 5 i RBHELEE - J5 h 75 T12-293112 (K12)

" i ) 1 AR DI IED KR & A FE Ot

AEGIS (Z831F 2 FIEHELO R Y DU ME & R LT,

Fiz. UT UENEE 4.8Wt%0D PWR A 17x17 SREMEGREHEIZE W T, AFEEAIC X 2B E O
HEFEOMMEZFHBE L2 ZAK 30%TH D, EHARFHE H#Fﬁfﬂ%ﬁﬁ# WHAFRETH D Z & BHER L
77

SE

[1] Deokjung Lee, Kord Smith, Joel Rhodes “The impact of 238U resonance elastic scattering approximations on thermal reactor
Doppler reactivity” Annals of Nuclear Energy 36 (2009) 274-280

[2] M.Ono, K.Wada, T.Kitada “Simplified Treatment of Exact Resonance Elastic Scattering Model in Deterministic Slowing Down
Equation”, PHYSOR2012

[3] E. Hellstrand, P. Blomberg and S. Horner “The Temperature Coefficient of the Resonance Integral for Uranium Metal and
Oxide” Nucl. Sci. Engin., 8, p497-506 (1960).

"Kotaro Sato!, Masato Tabuchil, Masahiro Tatsumit,and Yasunori Ohoka 2
! Nuclear Engineering, Ltd., 2Nuclear Fuel Industries, Ltd.
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RHASLEH# O BWR FIiDZE T 5 SRNM &HEE T BIFZ0ORE
Study on the SRNM count rate prediction method for the BWR core after long-term outage
JRH fE— ' A R i RN
VR Sy, 2 HEE CTI

7T v N RHIE IR RE D ke R R ORI X B I TIRRREE O T A BB LT, A LN ORE
BUiE 10 U7z SRNM GHECEZ TR 2 FIELREE Lo, Yk FEOZ YL | 50O SRNM FHECRIERE O
FHERIC X0 BREE L7z,
F—I—F: 77 FEEMEIE, PHEFR, BWR, SRNM
1. #8

WRBEAZHAIRF D A ARG & L7 B R O R SR B 2 BE 3 5 726012, BWR TIX SRNM (F 7213 SRM)
AL TS, TOFEEFELE SN HIZOWTIX, SRNM OEEVEZ R T 57 OB & 72 5 F/MEE
R B OHIRFIEL LTS, lH O I P OB LT, fikfes B 0 Cm-242 & Cm-244 73 1%
eI E R B0, T PAEMEEIET D L 2o O ARE L CHMEFREE MR T3 5729,
SRNM FHECEAHIRIE A FE 2 7 —APEE SIWVG D, TO%E, FHTIRE /LD Cm MRBEIC > TH
T D&MD, BBEEE D@\ RENZ SRNM 8 0 ICELE L CRHR AN S B 53R A B2 bhbd, 20
£ 9 ZRREHECIE I X 5 SRNM SR~ OB ZERL L, FRIT 27200 FELME LT,
2. FRIFE = SRNM13E#& - SRNM232#% - SRNM3ZE4E

HARBHEA TR X v > 20 3 ot kR, g% = SRNMIETH -~ SRNM2&t 5~ SRNM3Z &

RAED B ER P 795K 74 MOSRA-Light = — K[1] 250
T L, T SR A A ST 5L T SRNM UL 2
D TR E T 5, = U B PP g
ORIGEN2 =t— R CHERT %, Mo ERS T EEOFL S 150
BEAICT T vk OEHIE ISR & N0k 2 HAE 2 80 §
LA a2 — RO L7 — 5 2T 5. 8 (g
SRNM fif 8 0 HHk 7500 B BHECR A~ O GTIT 1T, 2 7
7> SRNM #HECR SR O FEBFHIC £ 7 L 7 AR5 5O L]
L2 OBEWEE B LT, TR OBERE T - 0 365 730 1095 1460
EHT 5. =11 [H]
5. BIERR B1 SRNMEH R S ) B A

IRELEE T 52 T . R AR HR B 1S B o 72 E A 0 DERFFER
SRNM FHECRFEBOMBMHANIC DWW THBGF AL L L7 (K1 538), £, BRESSHRHZ B 1T 2 RIE X
PREFO B HERTRTH O SRNM FHECRIEEOBL B DWW CHBGE R 2 J0E L7z, ¥ TR, 2hbo
FERAE 2 L L. SRNM (B O HPEF IR 2 2 2 TRl T & 5 Z L 3l T & 7o,

— . Bl OBREHERTR BT SRNM FHECR I O R BLETR 2 S U CREAT L 72 FP e s B 31K
RADBFRIIIRE IS DR R o7, ZOFRKAE LTE, SIN OHIBREZ G S 57200
J ARGy FHEBEOEMEERE 2 bND,

BEXHE
[1] B4, JAERI-Data/Code98-025, 1998. [2] BRHfL, AR T /54 2015 EHEOFL, 118,

Kenichi HARADA', Satoru ISHII? and “Hideto YAMAUCHI?

ICHUBU Electric Power Co.,Inc., 2ChudenCTI Co.,Ltd.
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2017 Annual Meeting

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

[1F15-19] Core Neutronics Evaluation
Chair: Kenichi Tada (JAEA)
Mon. Mar 27, 2017 4:40 PM - 6:00 PM Room F (16-206 Building No.16)

[1F15] Criticality analysis for initial core of pebble bed reactor with
accumulative fuel loading scheme
*Jun Nishiyama' (1. Laboratory for Advanced Nuclear Energy, Institute of Innovative
Research, Tokyo Institute of Technology)
4:40 PM - 4:55 PM

[1F16] study on effect of neutron spectrum on burnup characteristics in HTGR
fuel
*Keisuke Morita', Nozomu Fujimoto® (1. Kyushu Univ.)
4:55PM - 5:10 PM

[1F17] Study on Impact of Loading Thorium Fuel on PWR Core-characteristics
*Kazumasa Kobayashi', Satoshi Takeda', Takanori Kitada', Cheuk Wah Lau® (1. Graduate
School of Engineering, Osaka University, 2. Thor Energy)
5:10 PM - 5:25 PM

[1F18] An Investigation of the Core Neutronics Analysis Conditions for
Evaluation of Burnup Nuclear Characteristics of Next-Generation Fast
Reactors
*Kazuo Takino', Kazuteru Sugino', Kenji Yokoyama®, Tomoyuki Jin?, Shigeo Ohki’ (1. Japan
Atomic Energy Agency, 2. NESI Inc.)
5:25 PM - 5:40 PM

[1F19] Coupled analysis of neutronics and thermal-hydraulics for ADS with
RELAPS
*Koichi Yoshimura®, Van Rooijen’ (1. UNIVERSITY OF FUKUI)
5:40 PM - 5:55 PM

©Atomic Energy Society of Japan



1F15

2017F BARFNER

2017EFDER

ERBRINVA Y FERARFIZE T 5P D RBEER 5K & 51T
Criticality analysis for initial core of pebble bed reactor with accumulative fuel loading scheme
UL

YHOR LIRS BHrBAiAIpaZebe el r e

BT )y RRYGEIR T AP I 1T 2 BRI B & 22 43l O JEEETJE D 7o D12, RBHERT T IEIS

X DERIRIREL SR D IF NBLE & B E RIEOEMIC L 2 FME Y R 2 Lb— a Y THLOMNIT D & LB,

BT IV AL K DD RIS K DRI 21T o 72,

F—T—F: NXTARy NERT AR, BERERE, BT A EEL BRAGEHE

1. #%E
BT Ay NEIR AT ZAAE, BOR OB SR 2 R RIF OB L CERR A RO Z & CRBEERD
TODORFISISEZ -7, S HITEE ONT NNy REUAREFOIFL OB Y ) UiE 2 R 7= 72
WZ LT, EFICHMAEEEZRORFIFAT LA THDL, TV AT 4 v 7 RERTAF LR | &
BHER TH HERREHIR E o T LBICERE INT ., F@EEOXT ARy REYFEO X 5 1T ITRBIERD
FDNZBE) L T < DT TIERW2D, BLE SRS HIEICR KT D, FRTHREDF L EEBIC
BN Z D T2 DI O B OBREF NP DR IO R E KT T B2 N5, EREUT LRy REER T A
JFIC 31T D IREHERTE B & Z R D 72 012, BRI D W EEfTIRg 00 24 8) & Fid 8 2 BB SR L (DEM)IC
L2 I 2 —2a U THOLNCT D L EBIT, BT IV RIEIC L DFOERE R CEAMEICE 2
LD AT - 72,
2. IEEROEHLBELHESRE

ZPJF.L & LT Simanullang B OR%FH1] & B L7, B
3m OIFNIZELE 6 cm ORRELEK 2 250 2 56 OB S5
268 2 W EE L o Bullet physics engine[2]% Fv 7= B
i EEFE1%5(Discrete Element Method: DEM)IC L 58l X =
L—3a v &iTol, R TIIREIER Z Rk & L CTH,
SRR ER, BRI A E L. B &5 D2 OBREIERIC
M2 NaREE AT » FHICFHE UAE & HE L RET D,
ARFZETIIMER TH D He DOFEITEEM L - BilisTT
JAZIUT DIRNT 24T o T2 WIHIAA O DG (538 D G 130
TR L —F T L FHE a— K MVP-2.0 2 H L7,
3. BR

B 1 IZBRERER 100 {8 2 200 [ 431 THA#F 20,000 {5 O %
ff LT2BROFH RG22 R 3, 3 REICREERDHZFED
PUER EORBICFEAE R > TV 2 E DD BTz, [X 2
2 S FRMOKTERIG 2R, EETE CIrIEk O IE FRiE
THDHRNFMEREL DN, BRERD Z L ICREEN
THRoTWL Z RN, ZIUTHEREN ST T
H72HTHY, 72X AFRETHEM LSS TR
63.4%M LR L7205 Z E XTSI NATWS]3],

Simanullang & OFIHASF LA LA S 260 cm, BREFERIAREE
B 61%, WREHERE 98882 fH)IC OV T RBIER S & R A7 L T ol
FIREME D T4% & LA, TSN 1.5%H M3 ' .,
LR LI oT, o
SEH

[1] I.L. Simanullang, T. Obara, “Improvement of core design of small
pebble bed reactor with accumulative fuel loading scheme,” Ann. Nucl.
Energy 94, 87-92 (2016).

[2] E. Coumans, “Bullet physics engine.” Open Source Software: http://bulletphysics.org (2010)

[3] C. Song, P. Wang, A. Makse, “A phase diagram for jammed matter,” Nature 453, 629-632 (2008).

Fig. 1 Calculation results of initial fuel loading
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Fig. 2 Volume fraction of pebble ball

“Jun Nishiyama®
! Laboratory for Advanced Nuclear Energy, Institute of Innovative Research, Tokyo Institute of Technology.
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BEARFCORBER - HREBOPHEFRRY ML OB
Study on effect of neutron spectrum on burnup characteristics in HTGR fuel
*SPEHOES Y OEER 22T
LU R

TR ZAFBREL OREFE A R « AREEX BN~ DB D —> & LT, FHTFAT M ORBEHERT 57
DI, @I AFH ORIGEN 7 A 77 U Z{ERK LT 21T > 72, EORER. Pu DL EITKT 2 e
ARY NIVOFBERRKE N ERH LN T,

F—U— N @i A%, ORIGEN, #ZFEARL - HIEZEE), THEF2~7 L
1. #E

PREFDBRBEMEHTIZIE ORIGEN[L] A HWHNTERY | FRZTLIZTA 77 U REHs N TWD, L
LD, @iRAAFEHOZA 77 VI3IEE A EEHIN TR, JERITBKIFOZ 477U TRHLT
RN DM TONTZM, BB AP LB R TH D Z ERFNNEIRTH D Z L b, BAFE L 1TH
PP AT NVRERY | BREEFEI L RS E 26N, £2C, BBV AFHOZIA 75 LT, 2
FEXED T A 77V ZAER U TN 2470 . MVP-BURN[2JIC L 2 &R Dt E ofE 3 & g4 5 = & ¢, Jik
F AT MV ORBOFMEZIT T,

2. WETHE

JAEA @ HTTR (High Temperature Engineering Test Reactor) % %}% & U CHENT 21T > 72, JAEA TIER L 7=
ORIGEN 15 4 7' F U ERY —/V[BlIC L W . JENDL-4 ZHWCEBEH AT A4 75 U 2B Lz, T4
77 VIER D=8 D A7 R LVEFEILZ MVP-BURN IZ X D B AT L2 Wz, 2O, #BHED FZEE
DEY T THLIEE yTFEALLERE 70y 7 ORMELRGF LTZESME y T2 L0 2 EOET VEHIZL
Too MVEEE, PREHIFIEHTTR 22 & 2 L, BB OIRME L 5.9%., FABHEEL I 1260K, JBGHA 1R X
1000K, PRBEFE X HTTR O EHBREERE T 5 22GWd/t & L7z, £7-. ZMEfE L LT MVP-BURN (2 L % 2fF
DR ZITV, FERZ I L7z, MVP-BURN (2 X 2 20F DEt R COBREHEE 1T 1230K, I8 IR 1T
1050K & L7,

3. fENTHRE R
(VD)HFYEF AT LD - %' AET VK PWR TOH 20
PEF AT FLZ FiglioRd, FEEyF LT 5 & Hhe o7

— @y F
PWR

yFTIELOBPHINTWD, ZIUTEME v F TILERE
DML EBETHLLEEZONDS, /2, SEIOELET
JVTIZIPWR KD 6 AT ML LW R34 ho T,
(2)Pu DzEH) : HTTR OAfF L1 D 2°Pu D PRBEZEHE) D EL i 2

Fig2 loRd, EE vy F v LT 2 L% e v F2 1Tl o3 '//\\
Pu @éﬁk%@i@z’)\ L?LCO :*Wi\ E°y7”“%j<é° < Lﬁ%f’u\%Zﬁ 00 10° 10t 10 10 10° 107

g
=}

(LT R[au.]

BN U722 LT &0 B0 & U NS Al © o0 b SRS R e _ TALEY
M S BT B ChD L EZBND, £z, SEOFH Fig.l # 7 0CO T

T MVP-BURN (2 L % 247 35 & bt L ClREHE T b % A7 PO

WG IoT,

9
4. feim f -:-;-l:n; T ° 7
R - BRI ORERMliO—~2& LT, EyFoin g8 001 0
BERA AFHAT A 75 ) 2 L. MVP-BURN Ic L 5447 8 . e
DHEORBRL OWEEIT o1, EORE, A< ki, Py ¥ o ,
DERBICOVTHEAEBRD DI, SREHRTAFT 1| LTag — °
DIRBEEBNCHONT, K3T A —F O FH 2 D TV < T 0
L/:'E—»./C‘ % }:) . o 100 200 ?éqﬁn“?:gﬂ 500 600 700
BH 3R Fig.2 ORIGEN J% ¥ MVP-BURN i< X %

[1]A.G.Croff, ORIGEN2 Code Package CCC371,Informal Notes(1981)
[2]EFfth, JAERI-1348(2005)
[BIEL . JAEA-Research 2013-035(2013)

JFN T D 2Pu O 2R

*Keisuke Morita®, Nozomu Fujimoto!
'Kyushu Univ.
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U U ABREHERIIC K 5 PWR SF.LIEME~ DB

Study on Impact of Loading Thorium Fuel on PWR Core-characteristics
AR TR, ATH B, dEE 2L, Cheuk Wah Lau?
' RBROR%:, 2Thor Energy

55 3 AR T 2 PWR OIFLFFEIZOWT, b U o7 AREHE PWR PO EEMT 25 2 S L5 B %250 L
7oo PWRFLMZ & U & AREEDN AT ST 2 &I K DI DRRE~DEEIZ DWW T, B Z#@c S
BriTol,
F—DJ—F: FU T AEREL JFLRHE
1. #58

SEATHFIE TR FEITIER D 2 AU PWR IT MU U LB ZIRINT 5 2 & T, WS DD DR SE X
DI EWRINTWD, RIFFRIZHBNTIEL, b U D LREFZ 3 T 7 2 PWR AT L, 553 R
77 A PWR .G (ThdA0) ZEk Uiz, TEkOH 2 A PWR & il LE 3 #4877 2 PWR I )23
e 82 AR PWR &R U1 7 VI 2 2R D T2 O ISR EE 70 & DRREHE A 28 L7z, Th fF.0»
E T T UBRELO B THERR & 5 5 3 AT T A PWR O (U 4F0) % 35 = — K CASMO-4E, SIMULATE-
3 EAWCTIEODEEEZRIE - 9 5 2 LT, WEREITRAR DD b Y U AREVE R LG E 0% 3 it
K77 A PWR JFLRFE~ O S8 % 514l L 7=,

2. fRHT

37T 2 PWR (DA% PWR) EfiF.0 42 S LI UL E ThF LA RO, ZOFELOFLNES
RELE T FPEF ORI DR <D X OITEE LTz, £ LT, UL, ThF.LOBEMIRERE (MTC) .,
B UFEME (BOR), Ky 77 —lEEFE (DTC) 72 & ® PWR FLEHEE CASMO-4E, SIMULATE-3 % H
WTEHE L, U TLABRBIZ RN L 722 12K D PWR IFDEEA~D A2 ZHE L 72, BOR 72 EXDOAR v H#
WEERATT DI DRI DWW T, AU RREORELRT 7O mF.O & bR UAR U RBRESMA: T T
NEIToT,

3. R -ER

#F 112 UL, ThiFLZEILFID #1 U #lE Th .o MTC, DTC, BOR

TC, DrC. 508 3 e - e P R,
}\T (3. Th bjf[{@jﬁi@ﬁﬁbik% ©w U 40 223 -69.7 -25 2.7 -6.1 7.6
FER & T2 D WOEM DIREEZGITIE - Th 4.0 241 723 25 2.8 6.0 7.2

THOEM DFENZELT D & FLH
(R 05 P50 S 2 b LIF.OAMTIRIVEE D R EF RN E(R T 2, O F D BRI ZE IS 5 fF sk
(ZIRALD PHEFEOZAL R, ThF LD TR UL E Y KREWTZD MTC OHEHERA K E 2o 72E ER 5
%, DTC IZ DWW TIE Th L DT AHEHMEIZI R E WRER & 72 5, ZhUd 22Th ©F578 280 L0 BIREZ(LIC
LD FMEFRINDZEAERRKRE WO TH D LB R HILD, BOR IZOWTIT Th 7LD J57 ANHEHEIT/ N S Wik
RERD, THUE, PPTh OIEH A P80 L0 SRR CT ORI K E W72, Th A3 TRVEIR
DT U PO LB L TOR< R Ry RRBRELCOZEN NS RDLZENFERTHL LELLN
Do
4. ¥ER
AWFFETIE A OE 3 AT T 2 PWRIZ b U w7 AR 3 L7356 O 238 & #F i L 72 MTC, DTC,
BOR IZBJ L TIX U Sl & ThiF L CTEADOZEILH D A3 PWR S OFHEICK L TR EREEITENEEZ S
no,
BE IR
[1] “CASMO-4E User’s Manual,” Studsvik Scandpower - University Release SSP-09/443-U Rev0.
[2] “SIMULATE-3 User’s Manual,” Studsvik - University Release SSP-09/447-U Rev0.
[3] C. W. Lau, et al., “Investigating of the Equilibrium Core Characteristics for the Ringhals-3 PWR with Improved Thermal Margins
Using Uranium-thorium Fuel”, ICAPP 2013, Jeju Island, Korea, April 14-18, 2013

*Kazumasa Kobayashi', Satoshi Takeda', Takanori Kitada' and Cheuk Wah Lau?
! Osaka Univ., 2 Thor Energy
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R R ERF O KERET IS [T 5 R M Sl D R AT SR DR B
An Investigation of the Core Neutronics Analysis Conditions for Evaluation
of Burnup Nuclear Characteristics of Next-Generation Fast Reactors
B T, IR FOMEEY, BRI BRSO M OB Ok BERY
Y AR RS BRAE EAE, 2 kst NESI
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AN TR & DTS DFEIC K 2 584 500 L, BRI DG R 2 2 N &R EOBR AR L1,
F—D—F  IAUEHIE, BGERER, RBERRAE. FRITSRIE. MARBLE2
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“Kazuo Takino', Kazuteru Sugino®, Kenji Yokoyama!, Tomoyuki Jin? and Shigeo Ohki*

LJapan Atomic Energy Agency, °NESI Inc.
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RELAPS % FHU 7= ADS D #% - #AJK NIRRT
Coupled analysis of neutronics and thermal-hydraulics for ADS with RELAPS.
* HAHFE—  Van Rooijen
fEHRFRF B

KNG EHE ] D) A~ ZBEINNEIRERE) S 27 & (ADS) Zxt4lc, & =— N ERANOS TEMEL L 7=
M5 A AV T RELAPS THFL D% « BUK T OMEEENT 22 L 72, RELAPS CJE H JHHANT D 2 VEA RS L 72,
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(5% - Bl
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Koichi Yoshimura, Van Rooijen
Fukui Univ
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Oral presentation | Ill. Fission Energy Engineering | 307-1 Computational Science and Engineering
[1G01-07] Numerical simulation and Visualization of Thermal Fluid

Dynamics and Nuclear Fuel
Chair: Nakajima Norihiro (JAEA)
Mon. Mar 27, 2017 10:00 AM - 11:55 AM Room G (16-207 Building No.16)

[1G01] Numerical study on apparent viscosity of aggregated particles
*Makoto Kashima', Mikio Sakai’® (1. Department of Systems Innovation, Faculty of
Engineering, The University of Tokyo , 2. Department of Nuclear Engineering and Management,
School of Engineering, The University of Tokyo)
10:00 AM - 10:15 AM

[1G02] Interactive In-Situ Visualization of Molten Debris Relocation Simulation
using Particle-based Visualization
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Numerical study on rheology properties of slurries including aggregated particles
REE BN W ek
VHUR KRB TR Y AT DA R,
PHRKFRFRLERNAR L ) = AT v & —

T AEEFWNERO T T AAZ Y —E, T OHRELZEMIE 5 & AT HED A3 % shear thinning D1
BEFOZEPRBRESNTODIN, ZOFHE LW AT =RLNIREMIAI N TR o7, RIFFE T
DEM-DNS iEIZ X 2 BRI R 2170, LA O —RelE 253 % Z & T shear thinning DK % &2 L7z,
F—")— F : DEM-DNS, shear thinning, #£5. 2>k
1. ¥E

W7 AEERIFIZBNTH T AT YV —O TR DT 0 3K FME 2 F7-D shear thinning E(Z->UTH
IR AT =X DOV TORMITZNE THON TR o7, ERKT L ik 2 E0ROKEY I 2L
— 9 %5 DEM-DNS &2 VT, HF AT U —D LA n P—HEgic oV TELET 5,
2. BIERRTRE

T AYERIFE OABESE T H T A & — XD JEPFIAAAE LTe ASRRLT- DS TR 2 SRR A i 9~ 5 72012,
e ERE A HE L, 4 FEEHOT VEEE T TRONTRE LG Lo, 7o, RS2 (13%) ThE
FSERNTH L TR R T H RAEROMENT 21T > 72,
3. BERITRER

K- 22 70 Bp R 2 F5> X 7 U — T shear thinning 238 L7-(Fig.2), K40 & E ClIeEmE ™M T
EAERTENTEY, STV EETITEEMEN KRE BRI TV, A7 U —OFHNREE L 370 dEZ
200,000 s* 2B W T NN —EIC R~ 12D X 9+ % Figl 1Ry, £7-. BEREZEZ2VRT
I shear thinning I L & #1727 72 (Fig.2),
4. $ER

H T AAT Y —IZE T shear thinning 23 U % A 7 = X L )NEEEAEE O FREEIZ X 2 NEO TR DRl <
DT ENRE SN,

19 0 dispersed
* aggregated

Relative viscosity [-]

100 o She_ar ;aD:e [/s] ” "
Fig.l #IEPRRE(ZE) & ¥ = 7 ARR(R) D BRI O o4 Fig.2 30 3REE L HokEE

B
TR PEREE BT R X —)T [k 28 SRR ARFFALEL T Z A BEUL BRI 783 DB L v iTbhiz,
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Interactive In-Situ Visualization of Molten Debris Relocation Simulation using
Particle-based Visualization
A RS BFE B2, R R
VAR B AT A EREE 2 —

VIab—va L RRFICHHEAEZIT O In-Situ FIHAGIT, FEFEAREMR AR FTREZR SO, Ny FREIZE
D XREE R LR EE T o Tc, 22T fMRT —F 2L T — XA L 7 7 A N — R
TREZIEZHIET 2 FEZ B LREHAR Y 2 = L —3 3 Ik LTS 72 In-Situ FIH L2 FEBL LT,
F—7J—F : InSitu /[ k, KFEAAHUE, RV a—AL XU o7, BEHERY I 2 —va v

1. #E

KEBALDED T T IO I 2 b—r a3 U IZBWT, ¥ 2 b—3 3 &[RRI HEFEIC AT L4
Z/EKT D In-Situ AIHEALOTBENFEE > T D, Ly LAEKD In-Situ AIFAL T, 7Sy FALERE AR
RALERE « REWHEFO W HL AT A= 2R ET D720, WHLDO KD LIXUIERAET 5,

AT T, FEBFOT —& 2 FTRRICAHEL L, 2 — P RREEIC AR T A — 2 2 EHTE D
TL—LT—J[1JEBBETDH LT, ZOMELMR L, BEREFIELRENARS I —Yara—F
JUPITER (Cif L, ZOREMAEEZLILEE D Z & MR AL ATREIC /2 D 2 & 2 fR8 L 7=,

2. BREFE

B L7727 L— AU — 7 3 EEHE L ThRF_N—2AR Y 2—A LX) 7 (PBVR)2]ZHHA L TE
Y. JUPITER = — RIZHEA SRR -7 — 2 BT 5 “V o 7T kit 7 —& LAl T A —
HDOEZEEREHT S “T—2”, LTI TIA T FPC ETHRFAT—Z0bR) a—bL XY 7
W ZAERT D “Ba—U” O=ZFMO7r 7T ATHERIN TS (X 1), PBVR TIXERML DR
NI REZe T2 Y27 1 JUPITER O3 EIfEA AR+ 52 &7 < MPL W5k &, &/ — KT
OpenMP (2L Y BRIFHITUIIN D, KitT —F DOV A XX EGMEE CHRE I, KEKET — X125k
LCHXIZ NS 2%, T—EVZV 7 INEATy I THOTREBTZ A E2EH L, o7
EHFINTRLA- 7 7 A NV DEIE » WIHUERT A =2 T7 7 A VDOZAE AT 5,

3. ERBERLBER

Yo ST LT —F L DL D4 A—N—avEa—% Ao sl ryk
{RIMEREIT JUPITER OB %L FTH Y . & ~1oé$§,|¥12:|7
OPEREE B S E 72 o7z (K1), kit

~60 [sec/step] AIRAL/ T A4
$oT5 T F—xy Z71)v [NES=T
25MB(108 $iF)

864774 L ~10 [fps]

EAEEERIZ 7T CTH DRI AR & X ~1 [sec/step] | ~1[sec/step] %% | Intel core i7

N . _ 4 37 || ATRIE/ 35 A=5 7[seclstep] =
TIKEHETH DA, JUPITER DX A LAT P
Y TEEF L AT HIEETH Y | KIFE AbL—Y 3 4lNBisecl
#4972 In-Situ ATHAL AN ER TE 72, 1 In-Situ 7 L— AU —7 & 2{RMERE
SEXH

[1] T. Kawamura, T. Noda, Y. Idomura, “In-Situ Visual Exploration of Multivariate Volume Data based on Particle Based Volume
Rendering”, proc. of ISAV2016, pp.18-22, 2016.
[2] N. Sakamoto, J. Nonaka, K. Koyamada, and S. Tanaka, “Particle-based volume rendering,” APVis 2007, pp. 129-132, 2007.
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Numerical study on discharged flow of the accumulated solid particles from a glass melter
YR, EReR!
PHROR RSB TR IE R

W T AERIFIZIB N T, @ L VEPEBRIR IS & £ D A SRR PR BICHERE 35 Z Sl L > TR T
PEREDME N2 Z LA BN TWD N, FREBRIIMII ST\ e o7z, ATk Lagrange-Lagrange
F1ETdH % DEM-MPS JE[1]Z HIWW T, il FICHIT 2RO B2 I T 2 72018l I 2 L —3a v

EFEITT D,
XF—U— R HT AYFEIE. DEM-MPS V£, EfiMEiiiL, BT
1. #5

AT AEREFIZIBWN T, BRBR T OHERRIZ L o THt FYEREAME T 5 Z LA BV TV DO, BLRITME
HENTWRhotz, ARFZETIE, BEY I 2 L—3 a3 IS & 0 RIERORMED H T A EREE O FHEREIC &
ET R 5,

2. BHEHNFE

AR o 3Bl 5 R UL R AT IR FE 3915 & O 7o O RS L O Navier-Stokes HRRATH W | [FEFH O EL S
BRI ER CEEEORTH D, WHB LI OEMELZ, i€, WPSIER LODEM TET Mk L, A5
TIE, @EREEO BEWRIRABT & SR G R 9 5 72 O B A EAER BT T V2 HiT I8 A LT,

3. BUEMAT - EBR

BATOH T AR 2 880E U TR R 2 45 B ORI NENC, T 28 —X (R 1mm) &2V =
VAANEFEANLIEERBIOT 7 A =X (R 1mm) EAKRKEZFEALLEREZREL, 2D OEK
MR AZFEE L 0 HEH Uz, Figlix, 77 A —XK) 60%HEHIED A v 7y a v hTh b, IBBEOK;
FED R & EAEDSBER AN /340 L7208 DHEH S, &0 —J7 THIEDREEE AR & B R 237K A2 R B 72
MO SND Z Edbh o T, WELOREFE
D@ & EARL T OPE AR < 78D 2 &
LorENTZ, £, IRHOHEIEY R 2 L—
Vg U RIR IR R & B BT D 2
EHER LT, ZADO ORI W OR,
EREmL 70D L BEIRRFAERE LT 2
HTEBRENT,

4. KR (a) K+HFRE—X (b) P)AVFAIN+HIRE—X
AT AEMIFZBT DI FERIEMIATINS g | E AT 60%HE B 3514 2 EAK TR R
X, R T A DREDOEENEE THD 2

EMRENT,

i

ARFFRNT, R PEHEB BRIV F— T [FRL 28 4R MR T T R EULE AT AR R 2 ) ORRO—ETH 2,
BEI

[1] M. Sakai et al., Chem. Eng. J. 2012
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(32) ZHRIEFRILYIVEKIZE DD LY T LA U7 v TORIERER
Study on quench behavior at a core-disruptive accident for fast breeder reactors
(32) Numerical simulations of jet breakup with the two-phase lattice Boltzmann method
EHE MOE Y, B B A BET T, CETR R bl 2 pRe JeR
! ’“’“{ﬁj(%, =2 FBR 25 LR

R BT O DR SRR, V= v MRS SN AR R B ORI N EE L 22 5. AT
TR ARV AEERWERT Y = N OBEMNT & 5 L, EBREROFE 2R,
F—— K EEEGEE, FDARMESR, FRBANE, Py T LA T v ARV < ik

1. ¥&

e A I OD A s S 2 k3 % Sl o HIPE YA
WA, WA HIZ Y = MRS L7 EREsEk o
TVA T v TEBOEBERLEN TN D, ALMERAT
O HANE, B THEMELRBRBEE TH WMy = > b
TLA T TIERIC 2 Wi ARHIR B & Sl LT
FEAICBIE L, TORBEEZHLNITHILICHD. K
WETIE, EBRR 2 B TR BUE G R FE AR L,
WHY =y FNOFEEE LT,

2. BUERRNFiE

KRFZE 1L, R D TR R TR LY~ L Fig. 1. Three-dimensional 27-velocity lattice.
%ﬂ%mfiﬂﬁﬁﬁﬁ%%ﬁm L7c. KFEZBWTHI RE

X%, k AHORF 5340 BEE fF (2B 2 Wy 38 e 05 12 50
(%%*w/V/ﬁﬁﬁ)T%éFg1K%¢3ﬁiZ7
HERFE M TERE L, FHR 2% L7

3. BR B -

27

AT CHELE L 7 HUfE € 7 v & F O C 380 L 7= S fiffi
Mt > —fFl % Fig. 2 127”7, Fig. 2(b) & r—2 & L
T, Fig. 2(a) IFHE DA% /NS <, Fig. 2(c) 15 HETES D
B /NS LTERERTH S, Fig. 2 ITRT L9101, YVxv
MR TN ER T D — Finb, Y=y MU TO
RRARPEET 5 — F~OBEBNRONZ. 20X

(a)

I ZfE AL, BEER T L7 RS R L BRI — Fig. 2. Simulation results of jet breakup.
THHLOTHD.

R AR =B E TS OWRGILR, (BN KOXEEZZIT CHEBLE L. Z2ICHEEZRLET.
SE3Hk

[1] ZEREED, BRI T 7159943 2016 (EEDFS, 1D12.
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Development of preconditioned communication avoiding CG solver for multiphase CFD code JUPITER
ES BIEY, A RAEY, O R, Ul L AR R
VR JIRERE, 2 BRAF AICS

FERTALERAT 481815 CG (LP-CA-CG) E[1]%& ZARliA = — R JUPITER[2]DAR T Y & VY A NZEM L, 3L
A2 —HIIBITFHLA N T A —1T 7% 30,000 /— RETHh EL7,
X—D—F: ZMHiEa— R, 7V e 78k, AwET a0 XA

1. #E

H A AT 7 BR FE A C 13m0 2 36 U 2 TRRIN R oD 288 2 AT 3~ 2 72 9D IS AR 2 Bl o3 B B ARATT
21— R JUPITER[2] D BRAFE & E WD T 5, FEEMEIRARE T /LIS < JUPITER =2 — R TIXEN DOART VY o F
BXOKBIEI VAN EERFRE A N HDDIR, 27— )T 2 O LT —#@E 2 A FRR
MRy 7 LDl YNANRORBEDEELRFETH L, AR TIET vy 7 ¥ 2 BRI EZ Hu
72 LP-CA-CG #£% JUPITER == — FIZEM L, W= B a—ZIZBT 2 Restli 217 - 72,

2. 418 Krylov 889 2/i%

BiE(E Krylov 50 ZEIEIZ, 185 O Krylov $y ZEFEIC BT DBRITHIX 7 FVFE (SpMV) OHEE R
FORJEAR Y ML OEAACAERIZ AL S WEEFHE OMSIERE O ZHRT 2 Z & TRz K> 7= FET
%éo—Eﬁ%ﬁ%kLtLMM@GEmi;ﬁWﬁMt:ﬁo<ce&%%wfzﬂgmL%@@%m
WLTRY, @HEDCGIED s AT v Iy OREHFEZEE R LI EICHET 5,

JUPITER ORT Y I N NFIEHICREWEE L b T A MO OESLMEORBE L 2> TB Y, @R
ATALER S ZH T 503, LP-CA-CG 1EIZHBIT HRILEEOE BEL FIEIZMSL L TW e olz, 22T, K
HETIER 2 Ea—2 D3RI b—F ARE v R T —Z IZB W CTHBEN A — 925 Z LICER L,
7y 7 a BB AZ H e LP-CA-CG 1EZ B L7c, ZAUTRTLERST & CG IEIZH T 5 SpMV ORI

HUZI T D (s & MR WED I bREOHZHBREIT D NAT Y v MLETH D,
» R 14

RIEH 4 X N=800X 500 3,540 ® JUPITER =— Riz%f LT, iz 0 - ﬁgg{é
YEa—FIZBWTIERD CG ke T my s Yo UREE N s, wEtHE
LP-CA-CG 1 TOMERERIAT %217 - 72, LP-CA-CG #TlE, JUPITER O % _69%
KT I NRNBRERMETH L0, —EICHET AT v 7 #s=3 # .
EROE L72, [X11330,000 / — REFOIUSINERELLEL TH 5, KD }jﬁ —35;4""::

CG {ETITMEANEE D2 2 PR RIEOK) 45% % HDTWD, —J,
LP-CA-CG {ETIL, #KkD CG £ L ik U THERmIE D 2 2 R 3K
BT X AL, AR TILHI 2 (5 DIBRMERE & 7R L2, c6 LP-CA-CC

[ 1.30,000 / — RO FIVERE Hhi

[T | - = - B = <

BEXH
[1] Akie Mayumi, Yasuhiro ldomura, Takuya Ina, Susumu Yamada, Toshiyuki Imamura, ScalA16, pp 17-24 (2016)

[21 T &, 5 T2, AE IR, @l fnz, 5 OEFZ, BB ST 28 [MIRHR ) SRR S, p.3 (2015)
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(1) RPEF/NE—VERZAVEFLOREEO TR
Study on Fuel Loading Pattern Optimization using Deep Learning and Reinforcement Learning
(1) Prediction of Nuclear Characteristics of Reactor Core with Loading Patter Information
Y38 T
Vi ey

BRI RN bV B AN E LERB=2—T Ry U —27 25 L, S22 DR 2 928 L7,
TR LTZR AT > 7T OEERIEERZHTAIAT & T 5 L ORBERFERFAT O FTREME 2R LT,

F—0—F REEERT Y — Ui L, RIETE, L, =2 — T xy MU =7, LR

1. #8

AR DORIEE L b2 B P28, BHEIC K 2B O S REE S Ak TIE B 2 b T E 2R
BIZH L CH, ANHZEET MR EBETE L AREMEZ R LTS, £ 2 TARIFETIEL, BREHER ¥
—(LP) fcid{bRIC, WRIEEE Lt FE oMM 2 Ratd 2, AT, AEEEZEBT 5720100
LD, WE=a2—F 0%y bU—27 (DNN)Z 7z i e DR R 00 B B4 2 Bahis 2R,

2. MEERO7 JA—F
2.1 BERILPEEICLS LPRE#EL

LP iR iz Tl WIS O BEEZ TR T2 72010, EEOBREIB B OBRIUE & | KR
SFDRRE N SET D HIEEZRIRT D0 E R H 5, BEFEO 1 FiETH D Q FH T, REi b i+l ~
OB LT, BAE GREN) OMFHMEZ RRKE T 2TEHEEQ E)OHIV Y T2 ¥HT 5, Zo¥E%
DNN CTHEliid 5 = & T, BEDIFLIRENDLEFE LWREEE) 2 - EJ 5 Deep Q-Network (DQN) % FZH
T2, ZOEOITE, WRARAPATEREDSLE L 720 | KIREEICIS T D45 OREREAN & S5l 11T 2 LER &
%, £ T, HANHRHERE D BIRESOF LREOFHEIZS DNN ZH05 2 L & Lz,
22 RBEZICK B FLEEOTA

EN 3/ —7PWR D 18 JFLaxfg L L, &AM T6 /8D DNN M5 L1Z[1], &Eo==> Mz
B L C. AJIE CIEASBREVE O RIS 5 567 R L E O 52, HIEE T 400, 18 T HMIZE LT 1, 26,
52 DWT N EFRE LT, Hofs LP 22D 1~3 BIORENS E) & F2hi L 72272589 30 57— A D LP O RREERE
% SIMULATE-3 @ 2 IRJCEHFA TR T, FRRBER T v 7 12H 1T 5 MRIEAE R R L &R B IR Rk
OMAETEFE LTFER, L 7 —AORFEE LPICBL T, EIRBEMEEY MUK T 2T D FiR
FER O 15540 . RIRBEA T > 7230 5 RS R0 &2+ R RE TP TE 5 2 L 2R LT,

L ERESEBDFE
A DNNIZXL VY., mWEE TR OO FRNAFRETH D Z & 2R L=, % DNN Z#lafdbds L
TIFLOBREERHE D FRIFTRETH W . L EH O TEHT 5 TFETH D,

SEX
[1] WA, MEMEBRAOBEHT VT XL - =a—F )3y MU —7 DI, FWEOMFSE (Vol.45) (1996)
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FR Plant Design with consideration of Fuel breeding and MA

transmutation
WK REA FBR &4%050r  @iaids
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Z 2T LR E 7T Ly MR MA IR AN LIZ 2L S PREHESE & VA THIRA~ DR AT~ & 2
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F—0J— K : EE, REE, MA B, 75 hakEH I L] :
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Development of seismic counter measures against cliff edges for enhancement of comprehensive safety of
nuclear power plants - A Study for nuclear building system -
PHE WY, B R, o BEY mE B2
Y H AT RSB RS, R R

AW TIE, BFNT T FOREMHFEDT-DIZT T b b—Z LT AT A LTI HE, U R
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B2 A ST 56 O 2 i LT=, NREOLEALICHT HBEICEORE TS, BondkRKEA
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B ARSI, GBI R E SR SR U S 2 T2 5 L 72 R T IR 28l - AME R
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Uncertainty assessment of the seismic response analysis due to various earthquake waves for nuclear
facilities
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EOOFIFTREOEIICLOTIRE—E GHUEERZAETO015) &0, fLEOEVIESELSEIT L
JEIZ EHEINT 2R o S Te BT IS M BUEERAET 0L UL T Th o7,
4. F&H
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The Study on Advanced Seismic Simulation Technology for Huge Plant
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FFNOFE T R ME, EEEARERICHE L 2000 (5 L RT 5720, ZE L@ RD 0, MR %2
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HEF

AAFFET TR DRSSt & O LR EOMRRE TH 5,

“Zhihong Guo?, Akemi Nishida® and Norihiko Nakajima®
1Japan Atomic Energy Agency

2017% BARRFHZES -1G10 -



1G11 2017TEEDES

FIFOavIckBdT— 28BN
Data analysis based upon abduction
s ERY
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ANTE, B O & & HICRIELHORENHZEL TV, ZOANTIE, ST 2520 29K
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R D,
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DM EMIZ DN THET 5,
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T H BT RETH D, £ T, MEERMEA 3 ROtAEEERO—oOMEEE LT, T X I v a
NZR DT — H T HAR O FE 2D TETWD, TT7 X v a v LI AT TN RET 2 RS
BRI, ATAZEMT 2 HiERTH D,
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BT IC B W TR RIC & e VWTE B 2L L, BB ONG & Rie- T H7e®
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SE X
[1] Nakajima, Norihiro,et al., “Time domain resperanalysis for assembly by integrating componei88|iRT-23 , 2015/08
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An element-by-element Finite Element Contact Analysis Method toward Seismic Behavior Analyses
of an Entire Nuclear Facility: Verification Using a Stick Problem
A k!
Vg Js A

77t % A AR BUAR OO i B RS B ARAT | 1001 C9E0E U7, R A TR E B AT T1E O BFZEBA % O e i
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RAEFHIE L Multiple Front £ 4 IV THE A E U v FNIENT ATRE/ZR FIE 2R R L, R Tk L
W T OMFEEE e L7z,

F—D—F : AIRERE, BT, A A >~ v =, Lagrange A& 4%, Multiple Front 7
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HMERFLICEEMT T2 2 L IIREETH D72, NEEA Y T2 (FMEOHEME TO A v > 2 RIRD—E
LTWeWA o) TOMITIC/S, £, bELERIMMDA v a B REE A v v 2 TEKT HH
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DEOICH =R TFEEREL, BETFEZEE L a—F2R L, § AT v 7L L CHlEAREERME
WA L Ca— REMRFET 5,
2. REF&
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W B, KEFRIBEA~OXIE (B AF Y »olF]) ZildT FENLELEEZ X1, £ 2T, #EFIETIE,
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L7, Lagrange REFEIEIL, B RZFEEICHAD B, LVLREISKETE S, 2L, < _REH
BRADRBATIIN R EMEIT 2 D72 ATHIRREIZITEREEZ W13 9 SRV ZERKRMBPIFFFTE D,
Fo. KEMRBE~OX S & LT, RERMEMETTH 2 (ER T 5 B 7 s AL T AL TE 5 K 5 e T
% 7= . Multiple Front #5[1]% V25 Z & & L. Lagrange REFEEZ HWIZEATH, BERE)OIHNIC
FREXEZMT D XL 912952 &% B L7, Multiple Front %1%, Frontal %% ~_— A (28I L S U7 BBk
ThH V., BEERMIMEATHINR R CTEIULERELOWIN HFRA AT 5, Bt Cofin EOBEREK%
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SE X

[1] “The use of multiple front in Gaussian elimination”, 1. S. Duff and J.A. Scott, RAL-94-040 (1994).

[2] “Computational Methods for Plasticity; Theory and Applications”, E.A. de Souza Neto, D. Peric, and D. R. J. Owen (2008).
[3] HSL, a collection of Fortran codes for large-scale scientific computation, See http://www.hsl.rl.ac.jk/
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Performance Evaluation of Parallel FEA for Soil-structure Model using Many-core Processors
RRE O OEMEL ®E A2 BA P OBE R
VHOLRFREBe, 2 i kU At
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EREEIE O BB OB OBLS 5, Intel Xeon Phi (Knights Landing, NKL) ([Cf#FE &5 A =—=
T7aky B ABE SN HEBOFIHARNEN > TB Y, SBOMEMRFOERICRD ENEZLND.

2. ATRER{T E HEDEE

HIRERMEATIL, EEMEAROBATHEZ b DML — R HRAORMITIFE L, BBV AN (FRCEATS
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WIS 2 DRI RD DS, 1 DDA T v 7 OBAr— 1 o FHREZ M LS H0ERH 5.
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efEfi & LT, M- 7 v OSAERENT 24T O . MR- 7 V1, Him gk 221,559, B34 232,391,
HHE$ 664,667 THY, YU v FERL = VERMNEMEL TWD. WEARIEIR, AL L THH A
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MPI 7' 0t 2 1 2 4 8 16 32 68
CGIEA [sec] 143. 74.8 38.0 19.1 9.68 5.11 2.88
SpMVEsE [sec] 130. 67.2 33.8 16.8 8.38 4.36 2.27
SpMV D REL [\ b 3K 1.00 1.93 3.85 7.73 15.5 29.8 57.1
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Estimation of the fault parameter of Kamishiro Earthquake using dynamic rupture simulation
by Bayesian Optimization
TR MK, AR 2 Bm R, i AR
UREIERHETIERT, 2 MUK

JRF- 38 FRRT OB T ZEAL 2N E U T BR O TR~ DB ORI REL OFRE & 7o > TV D . ABFFETIE
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EFHD NIMIEME 20 R e Licy 2 =2 b—y a Ui &, WHIABRESEMNT = — K FrontISTR (2 L 287
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BEXH
[1] Yuta Mitsuhashi, Gaku Hashimoto, Hiroshi Okuda and Fujio Uchiyama, Fault Displacement Simulation Analysis of the Kamishiro
Fault Earthquake in Nagano Prefecture Using the Parallel Finite Element Method, Model Design and Simulation Analysis,
Communications in Computer and Information Science 603, pp. 102-109, 2016.
[2] MR, NEH—B, ZiTwZE, EER, Slnh, 2014 FEFRAOMEOWERE L BROTT UL, 1A
O SCHE AL, Vol 72, No. 4, pp.975-983, 2016.
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A Study for Evaluating Local Damage to Structures Subjected to Oblique Impact. Part1: A Study of
the local damage evaluation of structures subjected to oblique impact of rigid projectile.
*KHE RE, WHE B, PEFH R
H A5 W FEBH SE A
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A Study for Evaluating Local Damage to Structures Subjected to Oblique Impact.

-Part 2: Analytical study on perforation damage caused by oblique impact of soft projectiles-.
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Study on local failure mechanism at high temperature by test and analysis
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[1] 78 AR, N B Ak, AR RUEL N, RRFRART B 69~ 2 SR F AP ARG ) ORIHR A 79 = X iR B & Rl R RORB )5 11 5

(13)3BR & AT I & 2 iR A 7 = X KB 20098, JRF 155, HEOFS, 1B02
[2] David A. Osage, P.E., “ASME Section VIII-Division2 Criteria and Commentary”, The Equity Engineering Group, Inc., (2009)

[3] ASME Boiler and Pressure Vessel Code, Seclll. NH Class 1 Components in Elevated Temperature Service, (2010)
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MD Simulations to Evaluate Stable Configurations of
Vacancy-type-Defect clusters in Zirconium
*Yilun Hu ', Kohei Doihara *, Sho Hayakawa *, Taira Okita , Mitsuhiro ltakura
! School of Engineering, the University of Tokyo, 2 Research into Artifacts, Center for Engineering, The
University of Tokyo, 3 Center for Computational Science & e-Systems, Japan Atomic Energy Agency

The formation energies of vacancy aggregations containing 19-397 vacancies in zirconium are derived by molecular
dynamics simulations to evaluate their stable configuration. In most cases, the formation energy of c-type dislocation
loop is lower than that of a vacancy cluster, while the opposite trend is found in the smallest aggregation.

Keywords: fuel cladding, c-component dislocation loop, vacancy cluster, formation energy

1. Introduction
One of the most concerning issues of zirconium alloys, when they are used as the fuel cladding material in light water
reactors, is that the amount of the hydrogen absorbed in Zirconium increases significantly after a certain period of
irradiation time [1]. The possible reason is considered to be the formation of c-component vacancy dislocation loop,
the density of which is also increased after a certain period of time. The present simulation aims at evaluating the
formation mechanisms of the loops at the atomic scale.

2. Calculation Method

The MD simulations with lammps code are conducted by using the Mendelev potential [2] or Sheng potential.
Initially, a cluster containing 19-397 vacancies is inserted into the cell with X [1,-1,0,0] 30 nm x Y[1,1,-2,0] 30nm X
Z[0,0,0,1] 30 nm. A c-type dislocation loop is generated by either of the following relaxation methods; annealing at
600K for 20ps and quench for 20ps, or minimization of the cell. Then, the formation energy is compared between the
loop or the cluster at each number of vacancies.

3. Results and Observations

Figure 1 show the morphologies of vacancy aggregations. It is clearly
seen that a dislocation loop is formed by collapse of the vacancy

aggregation, a process which accompanies the formation of stacking

fault. Figure 2 shows the formation energy as a function of the number of Fig.l Morphology of (a) vacancy

vacancies comprised in the aggregation. It is possible to mention that the cluster, and (b) c-type dislocation loop
cluster is more stable for 19-vacancy aggregation, while the loop 500
-=-c-type loop /
becomes preferable at the larger size. The results imply that the ) “*-v-cluster
conversion from a cluster to a loop occurs when the vacancy aggregation & %00 //
[
becomes a certain size Nv (19< Nv < 37). § /
o 200
Acknowledgements : This paper includes results of the program 'g }/)'//'/'
- 5 100
“Development of Innovative Resource-renewable Boiling Water Reactor - /

a High Performance Transuranium Burner, supported by MEXT. o 00 200 %00 400

Number of vacancies
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MD simulations to evaluate effects of stacking fault energies on defect formation process in crystalline
materials under neutron irradiation (2)
P K, Yang Yingjuan', JIM ACHR', <RI REC, BROAE FES
VHURR R B TR AR, 2B KR PN T T %8 v 2 —, ° AARIE T IR 7E B s b

HDSL @R E R e LT, TS T CoRERMER, KOO R x/1L¥— (SFE) D%
DTENFECL 0 ERM L., HENSRE L2 TOERET, RipEAKROBEIIERN- XL X —FH
ZJCB L SFEIC X » THR D —05, RIMAEAILIT SFE KT LW Z LS n Lo T,

*—0—F: p2xr— NG, BEXBZ2VX—, BEXM0, A—AT7F 4 N, JF1 5k
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Deposition behavior evaluation of supersaturated silicic acid on illite,
considering the alternation of backfill material
UL AR, ) R, TEORERY BT kE—!
VRAE R R B L ge
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Study on the interactions between bentonite buffer material
and high alkaline groundwater during the reflooding phase
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RV A OFEE, BRI 3 FROP TROEA2Y, £ WW% %ﬁﬁﬁﬁﬂ

T B E LB IChRe TS T AMEIC ot T h, iy B ﬁ*‘“MAwpﬂm

DN B R EBNC LR B E 527 2 L s ant, —F K g

T, ALREDSEANTHE U728 B Tl SRR R b @V MEE ———
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Study on the Applicability of Cast Steel Overpack - Full-scale Demonstration of Manufacturability -
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Bl f— =Sy 7 O FIVE AT 5 7 OIS Et A 1D T B R IRBA R EHE . F - Bat o iR & LT
EHUECEME L 7= BRI A — N — %y 7 ORIERE R E AT 5,

F—T— K @ U VVHIEREEY), MRy, A —N—sNy T, PRI, B

1.

m
T

=1
8

RFBIA— =3 7 DM EE LT, SBCHML ERB 2605, BUE, A—"— "y 73, Z
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2017 Annual Meeting

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-2 Waste Disposal and Its Environmental
Aspects

[1HO04-08] Radionuclide Inventory / Chemical Form
Chair: Takumi Saito (Univ. of Tokyo)
Mon. Mar 27, 2017 2:45 PM - 4:05 PM Room H (16-303 Building No.16)

[1HO04] Determination of '°’Pd in Pd recovered from spent nuclear fuel solution
by laser induced photoreduction
*Shiho ASAI", Takumi Yomogida', Morihisa Saeki?, Hironori Ohba?, Yukiko Hanzawa', Takuma
Horita', Yoshihiro Kitatsuji' (1. JAEA, 2. QST)
2:45 PM - 3:00 PM

[1HO5] Study on analysis mathod of the palladium-107 in radioactive waste
collected from the Fukushima Daiichi Nuclear Power Station
*Yoshiyuki Sato'?, Takahito Tokunagam, Satoru Numayama'?, Kiwamu Tanaka'?, Takashi Ueno
12 Ken-ichiro Ishimori'?, Yutaka Kameo'? (1. JAEA, 2. IRID)
3:00PM - 3:15PM

[1HO6] Investigation of the existence form of C-14 in PWR
*Yoshihiro Sema', Naoyuki Tamura', Takashi kozawa' (1. SAFETY ASSESSMENT GROUP
DEVELOPMENT and ENGINEERING DEPT. RADIOACTIVE WASTE DISPOSAL BUSINESS DIVISION
JAPAN NUCLEAR FUEL LIMITED)
3:15PM - 3:30 PM

[1HO7] Investigation of the existence form of C-14 in PWR
*Kotaro Nakata', Michihiko Hironaga', Daisuke Minato', Kenichiro Kino?, Akira Sakashita®,
Koichiro Takao?, Tetsuo Sakakihara® (1. CRIEPI, 2. NDC, 3. MHI, 4. Tokyo Tech, 5. SHIKOKU
ELECTRIC POWER CO INC)
3:30 PM - 3:45PM

[1HO8] Investigation of the existence form of C-14 in PWR
*Kenichiro Kino', Akira Sakashita?, Koutaro Nakata®, Shintaro Tsuji*, Toshikazu Waki* (1.
Nucler Development Corporation, 2. Mitsubishi Heavy Industries,LTD, 3. Central Research
Institute of Electric Power Industry, 4. Kansai Electric Power Co,INC)
3:45PM - 4:00 PM

©Atomic Energy Society of Japan
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Determination of 1°’Pd in Pd recovered from spent nuclear fuel solution by laser induced photoreduction
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SEHER [1] Saeki, M. et al., J. Photoch. Photobio. A, 2015, 299, 189 — 193, [2] Asai, S., et al., Anal. Chem., 2016, In press

*Shiho Asai', Takumi Yomogida!, Morihisa Saeki?, Hironori Ohba? Yukiko Hanzawa?, Takuma Horita?, Yoshihiro Kitatsuji?,
LAEA., 2QST
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BEH AT HREF TR S W BN BN T D Pd-107 AT D B%
Study on Analysis method of the palladium-107 in radioactive waste
collected from the Fukushima Daiichi Nuclear Power Station
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“Yoshiyuki Sato® 2, Takahito Tokunaga® 2, Satoru Numayama® 2, Kiwamu Tanakal 2, Takashi Ueno® 2, Ken-ichiro Ishimoril: 2, Yutaka

Kameo? 2

LJapan Atomic Energy Agency, 2International Resarch Institute for Nuclear Decommissioning
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Investigation of the existence form of C-14 in PWR
(1) Treatment of C-14 transport in safety assessment of disposal facility
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“Yoshihiro Sema®, Naoyuki Tamura®, Takashi Kozawa®

LJapan Nuclear Fuel Limited
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Investigation of the existence form of C-14 in PWR
(2) Alternation of ion-exchange resin by heating and irradiation
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“Kotaro Nakatao®, Michihiko Hironaga®, Daisuke Minato®, Kenichiro Kino? Akira Sakashita®, Koichiro Takao* and Tetsuro Sakakihara®

ICRIEPI, >°NDC, *MHI, “Tokyo Tech and *SHIKOKU Electric Power Co.
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Investigation of the existence form of C-14 in PWR
(3)Study on the chemical form of Insoluble C-14 in particle samples of actual plant coolant
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* Kenichiro Kino', Akira Sakashita?, Kotaro Nakata® Shintaro Tsuji* and Toshikazu Waki*
'Nuclear Development Corporation, 2Mitsubishi Heavy Industries, Ltd., 3Central Research Institute of Electric Power
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Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-2 Waste Disposal and Its Environmental
Aspects

[1HO09-12] Nuclide Migration
Chair: Katsuhiro Hama (JAEA)
Mon. Mar 27, 2017 4:05 PM - 5:10 PM Room H (16-303 Building No.16)

[1HO9] Effects of borate on the formation of Calcium Silicate Hydrate and
Cesium adsorption behavior
*Naoya Hara', Taiji Chida', Yuichi Niibori" (1. Tohoku Univ.)
4:05PM - 4:20PM

[1H10] Zirconium solubility in the presence of hydroxycarboxylic acids
*Peng Wang', Taishi Kobayashi', Takayuki Sasaki' (1. Kyoto University Graduate School of
Engineering)
4:20PM - 4:35 PM

[1H11] Characterization and determination of thermodynamic quantities of
humic acid dissolved in deep groundwater at Horonobe, Hokkaido,
Japan(2).
*Shingo Kimuro', Akira Kirishima', Daisuke Akiyama’, Nobuaki Sato’, Seiya Nagao?, Motoki
Terashima®, Yuki Amano®, Kazuya Miyakawa® (1. IMRAM, Tohoku Univ., 2. Institute of Nature
and Environmental Technology, Kanazawa University , 3. JAEA)
4:35PM - 4:50 PM

[1H12] Size and compositional distributions of groundwater colloids after re-
submersion
*Takumi Saito’, Teruki Iwatsuki? (1. Nuclear Professional School, School of Engineering, The
University of Tokyo, 2. Tono Geoscience Center, Japan Atomic Energy Agency)
4:50 PM - 5:05 PM

©Atomic Energy Society of Japan
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AT LYY r— FKMDOREE XU
O LREEHCRIFTTRVBEOEE

Effects of borate on the formation of Calcium Silicate Hydrate and Cesium adsorption behavior
JROEER T, THE KRR, B M
P NES NS TR T

BEE R IEEFTOEFEY O A > MEICALBEOBICFEE L 2 5 R VBEOFEMEICER L, Ly
U ALY r— RKFI(C-S-HV AR B LY, HEEMEO—>THD Cs D C-S-H ~DILFH I KIFTHEIZS
NS O ERH IR FE DR T & S L 7=
X—D—F: AT U LYY r— KR, RUBK, B UL, IUGE
1. 88 WEHE IR /IRENMOBRIFERICHEWEAET HHEIEWICIE, —HAI7ZRBEF B CRAET DB
MERRY, FEMBEORTVBAEACL ST, ZEORVBENBAL TS EEXDBND. —EBOREE
Wit A v FELAABERIEE SN TWDHD, RUBEILE A Y MRS A BIET 2BE 0N H 5720, 20
BEBATo0EN DD, KIFFETIE, BAL FRMEFOFEENS THDH C-S-HIZHER L, C-S-H DI
A3 LN C-S-H ITkI9 5 Cs DULEZE RITT A VEBEOREL Ny FREC L VI L, &2 > FMEE
IRV CHFRTE DR BEREICOVWTOMREZE,Z L2 AL L
2. BER C-S-HRABHIMLA LY T A, Ta—L RV Uh, RAUBT N U ARREZHZEZMHK T CRS
THZ LWL TR, Ca/SiE/LIZ 04, 08, 1.2, 1.6, iEEIZ 20 & Lz, RUBEEITZ 1 mM
7225 600 mM O CELS =, 2 C-S-HERE & —HMEAR, Hbt VA2 MxTEHIC 1EME
B ZETBITELTEE L, AHD Cs IR OW TR A 2 W THIET 5 Z LI 8 Y C-S-H ~DIYL
EHEEE AP Eo, EMHOT v AT MUVEREL, C-S-H OREZEbZ L - Bt L7z. FEd

(£ 25 COMERMTERASTZ. 00
— DB 10mMC/S 1.6
3. MR -HE M LICKURIRE0MMBLTE00mMM & —roroous
100§ 600 MM C/S 1.6
L7850 C-S-HRBE DT~ AT MLERT. RUER T"Jﬁ’x‘GOOmMC,’iSLZ

2500

10 mM D& Tid, C-S-H D FFE(E 2579900 cm™ 43T & 1000
em FHED Y — 7 BT E 7=, —77, 600 mM D ZAE Tl P
FNEDOEY— T IR TE o7, Z D=, 600 mM @

Intensity

1500

ER TR YEEE S T CUE C-S-H A LTV B ATREME S = 100 u

B, K2IATE 10 mM B L0600 mM @ C-S-H 3

B BLOT T RE~D Cs OMRZ R, Aoit

600 mM @?iﬁ*+ii7“7 V??iﬁ*/l'ﬁittf\fj(?{f < ”2%$ﬁ)f& Dsou 400 500 600 700 800 900 1000 1100
T U728, AR 10 mM ORMIETIZT 5 o 27 30k & 251 H1 CSHDSTURRIML

Ronnol=z. LLENDS, &F vEREESRMA T ik C-S-H 100
DEER Cs DINEREDETAALND DO, HUEE 10
mM LLFO® X v FERALE TRICAHE S A B ERP T

¥

80

o

HEHASEZ BT, Cs OIEMREI VT LBERRNE 5 @

LAREA. TR R R TR VA AL SR B s x
DHNY T AT LRIG LTS LT, CSH 0k .
FACHE DN D R E B BE LT 5 RS X il oty

LD, 0 Loz

BB KOO IR R & SRS O Tew T
(A)25249136 DHA THH. Z IR L THELRT. B2 i MRS EDC/S AR

“Naoya Hara’, Taiji Chida® Yuichi Niibori'
Graduate School of Engineering, Tohoku Univ.
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E R U INRVBEFETFTCTCOON =y ARRE
Zirconium solubility in the presence of hydroxycarboxylic acids
E M, IRKRE !, xR
VR R R B TSR

IS VEBETEM G £ 5 A8 DRI RIET & Ru X WV RCBROZEZHRFT 2720, 7 a—
A, HER L0t Fe X VB T TO YL a =y AAREZ ZFNIET 5 & & bICEMOIT 21T
ST, AEERDIREAAFIED b ISR ZHEE U, $EERMEBCIEMERI OB )77 — # 23l L 7=,

XF—U—F:Vnra=vis BME, e FaxT R UmE, 854K

1. 8 BFEEMCEEND 4MERA 4 O TKBITEENL, HEMKBIEILE OUIREZ X - TX
BB, A VY v B U U (ISA) 72 EREEWHR KO GRIENIGET 256, $EAERISIC XD Z DR
FEIXHEINT 5, 44f Zr & ISA WZHPED S 7L UME pH ST TLE 72 Al ESE R 2 T2k L, ISA D R{b/K
BRI H DI NVARFTVE ((COOH) 7217 Th<, $Hbhok ReX L ((OH) MEEAERICHEH LT
LAREMENE 2 BiTz[1], & 2T, ARWFFETIE Zr & ISA OSEAERBICHEREIC SOV THRETT 5720, 84k
~OE RaxUEORICER Lz, iEDR2 2 Fax v VR BEE T TO Ze TEIRE ORRNT 5 X
Bl Zp b R 2o LRk gt AT KOV OB AERUER Z R, S HIZISAB IO R R fmge
DOFEERERZ T 252 L T, $EARICKIET B Fad oIz VTR LTz,

2. EBR b Fox AR UEEICIE, 7V 22— (HOCH,COOH). #LE (CH;CH(OH)COOH) XL 3-
t e % UFEE (CH;CH(OH)CH,COOH) % Mz, REHARITEAFNEIZ L VU TO X 5 I L=, Zr
B E 2001 ME LZBMIARICE FaXx v hbR Ui (L) 2300 L. NaOHKIRIFIZ K Y pHeAa2~12(C
L, 20L&, B ReX Ul LR UBORE (Ll 1£107°~10'ME L, A A V88E (1) 1INaClO,
WCEVI=05E Uiz, SUERATR 2 T E O WM 2 i L7- 1, L RIRIE A3 kDalRAMNEIE 7 « v 2 — (FLEHI2
nm) TAHIBL, EEREOZGEEZICP-MSIC L W ER L7, ZrEEORHBRIIBLZI0 MTH -7,

LRERLEEE 1227 ) =2—fe (GLY) 47

FOO Zr s AT, o EEE OLY 24 CF awag | 0 e oo |
ROEAR3)HELTOLY BIE (GLY]u=00IM,  3lag " - B [GLY],=0.1M | |
0.IM) 125 UC ER L, Ze-GLY SRk Az 37z ®ee®, " =m @
Shtz, —F. BREED pH RTFIEIL ISA[1 & 13k A4F 'g““%algmw as ©
&R BMHF AT LT ([Llo=0.1 M), 2TV T6:§ . " |
71V M pH T, GLY HAF FOEMEIL pH & & HIZ % i . .
KT L. ISA L iXWOERMS RSN, Zr RIED = 61 °e ®
PH A7 L U8 GLY WEHEI R % 1 70 b X " "
MRS EREE L, TOMERERERDE, BR[|, ot m o |
N | . o
ARERICEED & SEAMICRIET B R Ko # (L], =0M 23] 2@ e
WEBIZOWTHRETT 5, 9; ; ; ; é ; é é Q h ﬁ é &

£ CHR [1] T. Kobayashi et al., J Nucl.Sci.Technol., pHe
54,233 (2017). [2] T. Sasaki et al., Radiochim. Acta
94,489 (20006). [3] M. Altmaier et al., Radiochim. Acta 96,
541 (2008).

X1 27U =a—fEg (GLY) EFET TO Zr IR

" Peng Wang', Taishi Kobayashi' and Takayuki Sasaki'
'Kyoto Univ., Graduate School of Engineering
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WEIEZREH T K 7 X ORI & 7 e R ALRISEIFEOHEY (2)

Characterization and determination of thermodynamic quantities of humic acid dissolved in
deep groundwater at Horonobe, Hokkaido, Japan (2).
hoEE ORI ME B BKIL KEd L Rk B BR OaRth 2, K% M 3,
B R 3, TS ondk 3
VHALK « ZoohF, 240K - B H AR I8 o & — . 3R J)hiE

WRAETR MBI ZE 2 o # — 3T i g% OTREE 250m & O 350m S HTEIC BV CTHEE L 72 # T /k 2> & THSS 4
FHAWTHIH L7 X W% 5kDa & 3kDa DA 7 4 V2 &2 W RANAEIZ L V45 L, FRFno TOC
EHETDHZE TR TENMAERET D, £, BERESCAERMTEICLY ., WIEY I VBBOMWE %2 E
SIFAERIZOWTELET S,

F—U— N IRIE7 I UEE, TOC, ZAEHE, FrMERHm

1. &S

Mo CRO AR S AR EAE T 5 ATREME D S W RROME DO E S TH D 7 2 UWEIL. R R %
FomnFEME L LTmbiL, T DOEWEEIRAED> & 5 A ST MR TE DO VAFR FE 2 80 & & 5 AREME N
fER s g, armlilic T AR (JAEA) WRIERMEHIZEE o ¥ — M N sk O
250m M O 350m A YTE CTEREL L 7= 7k 2> 5, ITHSS(International Humic Substances Society)i: % f
WTHEH U727 X BB ORREREN, KO 1 b ARISES IR OE M ATV, WRIE T I MRS A1
i L FRIOMWE A RO Z & b BRIUREIZ X0 OGN B D TRetE 2R L, ARWFFETIE, IRIE7 X
R DFFECTREEAR A, BOSHSIEIC DWW CHfE 2D 572, 5kDa & 3kDa DR AHil 7 4 L4 & H T
SE LT I UVBOERBIREREZIE L, TNTNOESOREFEREZALI L, £2, BOED
BRREYESS T 1 M AUKISE ) FEZEH L, RIE 7 I VEEOME & XRLHIZ RO T 5 EIR 2 B 5 0NN
T %,

2. EBR

VEFE 250m M O 350m FHAYUE CEREL 72 FALSHIH L7277 2 v (2 HHA250, HHA350)
L VEEE 350m FHAEYE TEREL L= H R K2 HHli L= 7 LR E: (HFA350) % . Millipore # 5kDa & 3kDa
TV T T 4 B E W TTINE AiETE TR A L, 4318 5000 UL E & 5000~3000, 3000 Lo 3 20D
BT LTz, A L7 ES OSA R FEREA 2 TOC 3 (B TOC-Vw) ZHWTEHIIL, REJEENS
DTESGAAEA LN Lz, £, ZRENOERI « IR A Y Va5 (Bf) 20T
HELT, DFEE WAL MVOREBREZA G Lz, S5, BAANE & AEREZHEA L,
W HOEREYE L o b ARSI R A EHT 5,

HHA250 HHA350 3 . )«ﬁ!l:% . %g

HHA250 & HHA350. HFA350 @ TOC HIED> 5B & 23MZ
L7ZRFBEDN RO FEOAER 1 ITRT, ZORE»
O, WRIEESH T KFO7 I Ul 7VARBIEnN b +=

3000Da LL T Disy 43 56 5 E| & 03 b K& W2 & HHA250

I3 HHA350 L ¥ & K& RE 2R OEIE N RENWZ LWL

mERoT, Eio, WE 280nm (231 WG & R E R TH

RS0 #ilb+ % & HHA250 & HFA350 135 FRA KX 725138
W EE S EENNG 2 DIkt L, HHA350 DWWy F- BTk

W <3000Da FEPIRE—TE L RoTz, Zhid, C=C _HEiEH 72 & DI

B 3000Da~5000Da ##is73 HHA350 TIAA FRICIK ST —HEICHfm LTV A

® >5000Da REMEZ R L TV D, Gl TR, IRIEZRE 7 I O FRER

WEST O N AL U XL E— DS T REIEGEMEE ST
HZ LT, WUEESHI T KT I U OMER. L Oy

X1 REENSRDIZSTESA ko TREENDIDEERT D,
(1] feEDS, FT 152 2016 KO KRS, B PEFEIEM ALy L BREE. 2D07, p224

Eir5
AWFFEITAIKFBR H AW SR T 70 o # — L ERFR@T O b & THMi STz,

*Shingo Kimuro!, Akira Kirishima!, Daisuke Akiyama!, Nobuaki Sato!, Seiya Nagao?, Yuki Amano3, Kazuya
Miyakawa3, Motoki Terashima?
IIMRAM, Tohoku Univ., 2Inst. Nature Environ. Tech. Kanazawa Univ., 3JAEA
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MEEBKEOMTKIOAL FOY 4 X - TR

Size and compositional distributions of groundwater colloids after re-submersion
R WO, AR A
VHURORF, P H ORI R BR R A

LB O RE R T KTO a0 A4 ROV A X R OTHREAAR A OB Z FHOR—Y 71
HEE L 72 R /K O B 4y - o AT E LS KO0 REE L 7=

F—I—F: JUERRK, #HTKkamA R, YA X, oMK, WEISE

1. ¥§8
A A JE - AT 50 B S M AR B I BB R H R AP S0 T I, BUEHR O B LB S 0 — 88 & L TR 500 m #F5E
7 AHLEO— A L, HTF/KIZE o TEAK S 2 KRR Z 5 L TV A1), JUE O K

ZFE D R KBRBE D2 L, SUERET QAR EER AR T, SRTIEET2bolBEsNnD. 2L
<, %@iﬁkmﬁﬂlmﬁﬁﬁﬁ EFLT m' ZAOBEIT, EEOLSFHIZE T 25UEEDRE LED
=T 74—V ROREEBOHMIZET 20 THDH. ARKTIE, FrHiTKkan o RIZEHL, @K
SEHUEELOR—Y U TP LIz T AR DO av A ROV A X, LR A BNy B -H &5y
#r (FFF-ICPMS) (T & ¥ 3Ffli L 72 R a7 2.

2. EBRA*®

2016 £ 1 A 25 A OLLEASE, PSSV HUEICHET 2 3 RDOR—Y 7106, EHIIZHIT KD
BKEAToTe. WK BT LMGEDOT7 vFa—T 4 VI PENTZHT 7 ARK4aE -, #HTFKEA—
N=Tn—Z85 2 LT, KREOBEEDRANZ N, B2 EREICHEE, Ar TAERLZ 72—
TRy 7 ANTERE L, 045 pm O AT L7 4 )L Z THIE LIZ#IZ, FFE-ICPMS HlECf L7, #F
Kav A ROYA Z53HEIZ1E, Postnova £E8 AF2000 FOCUS Z il L7=. A = a1 ROMRMIZIE, FFF
WA T A 2 THEE LTSRN TR EFERE (SPD-20A, 255 nm) %, 20 A REMEKT 28 THEORH
IZ1X, ICP-MS (Agilent 184 7500cx) % IV 72[2].

3. MREER

HTEIAKPOFE#EY e FiIZ1I0mm U TIN50 ~60m I —272FLTWkh, 2L T, £20OH A X
IR G DRAKIIC > TEDLDL L OO, TOEIZ—EM TR LN o To. Ky O ELHE
1% 10 nm DL FOFHED & RO A ISR Sh, Fe, Zn, Balddk v K& 7224 XIRic bt Sz,
FEIZ, Znldotx AR — U U ZHOM T AKIZITFEE T, KIS EIUENOM FKICHEKRT 2D EE 25
N, F£72, S0nm L ED Fe #Gean A RIZEAND 9 » A TRONZ2L leoT-. HETIX, AHH=
oA ROBEFROENS, JUEMSHOREL R T2 L3S, HFKkan A REMRT 28 cRo A4 X
ﬂﬁ®iwﬁﬁ&%%%ﬁﬁfé

BE

[1] BARE T TR, TR aE R g R pr et s 3817 5 el KR O 2 |,
https://www.jaea.go.jp/04/tono/miu/topics/9.html

[2] Saito, et al., J. Anal. At. Spectrom, 30, 1229-1236 (2015).

*Takumi Saito' and Teruki Iwatsuki’

"The University of Tokyo., % apan Atomic Energy Agency
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2017 Annual Meeting

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-2 Waste Disposal and Its Environmental
Aspects

[1H13-15] Performance Assessment
Chair: Taiji Chida (Tohoku Univ.)
Mon. Mar 27, 2017 5:10 PM - 6:00 PM Room H (16-303 Building No.16)

[1H13] FEP management for the NUMO Safety Case
*Takafumi Hamamoto', Susumu Kurosawa', Keisuke Ishida’, Kiyoshi Fujisaki’, Katsuhiko Ishiguro
', Masaki Tsukamoto', Hiroyuki Umeki’ (1. NUMO)
5:10 PM - 5:25 PM

[1H14] Development of realistic safety assessment models for the repository
designs tailored to geological settings
*Keisuke Ishida’, Kiyoshi Fujisaki®, Katsuhiko Ishiguro', Masaki Tsukamoto', Manabu Inagaki’,
Hiroyuki Umeki' (1. Nuclear Waste Management Organization of Japan)
5:25 PM - 5:40 PM

[1H15] Improvement of radioactive concentration calculation method of LLW
facility
*HIROSHI TAKEUCHI", KUNIHIRO NAKAI", MITSUSHI MOTOYAMA', Yasuhiro Kon?, Naokazu
Sumitani®, Keiji Morimoto®, Toshikazu Waki®, Shintaro Tsuji® (1. JGC, 2. Tohoku Electric
Power, 3. Kansai Electric Power)
5:40 PM - 5:55 PM

©Atomic Energy Society of Japan
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FEP management for the NUMO Safety Case
AR Y, B, am EE, R EL AR BEZ BA B, ik izt
'NUMO

g ALy S PR R R I O L 2RI 361 5 2T U FDOERIZH -0, FEP (R, FRB LV T nt X) %
MFERIIZ U A b & LTI £ 20, ZeEHEOT T U A LEET~& FEP Z2fliH L7z,

*—D—F: gy, v—75 17—, FEP

1. #¥E

NUMO t—77 17— RAIZKIT 5 gL n 5B R OZ G TiE, 7 ) FOERICSHTZ- T,
Mgy o AT B OGRS T 22 AL by THX T UL, R NAT v I L
FEP LPBHEfT T oA 7V K77 —FZ28H L TWA[Ll, Z I TiE, FEP ZMfEMICHITT 52 &2
RKOONDHN, TOFERE L TLEEEOB A DIXF UL B 5 FEP bdH Y, £2TO FEP IZDW
TEHEICY T U AT 5 Z TR TR, £2T, FEP DA77 J—=2 7B I THEZ1TV,
TV A EFET X FEP i L7,
2.FEP DREAHE L TOHER

OECD/NEA D [FEEE FEP U A b % J&IZ FEP OBNIRCHIBRZ17Vy, NUMO FEP U A & L CHlfERIIZER Y
FLDiz, YT UAOERICHT- - TiE, PAHEZOIRE, BT vk X, MR OIRIBZEE L
HI L7202, TOFEP YR MEIEM LI, 20955, MR OREBEEL, ZEMREN R HIIZHER
ENDEMNEIDOHTICKLETH Y, EORFEEMITMEFeR0MRT 7 a—FIZ S T U ARSI
BHCBRT 5, 22T, “eBRBLIOTREZBET 2R (REEES) &, FEP & ORRE MY
BrL7z, IRBEEE L FEP & OBEME D HTIC H T2 > T,

] o # 1. HREFR DO EHEREIZIR S Super
=77 4 = RBIT D EZEFT ORISR A DT

N NN . FEP U X k
NUMOFEP VU R h&2 A7 J—= 7 L, JRELE~DHE S LEE —TEE
B PHTT & FEP & fliH L7z, it L7z FEP IZDW\C, FEP WEBEOLR | 17 | BATLANOAR
% .y g s N 8 HEEE) 18 | &fR
MOREREDRERSA~ORRORPNE S 25 LRERE K-RTTED | 19 | KBRS
ROZEERRITHRD FEP G L, #HclicERLTY A b HOKES 20 | LZMEE

- - WED, EMERN T 57
LEMGRELHRE | 21
ft L7 (Super FEP U A ), # 11T Super FEP U A h ZoR < = SR

o|lo(lv|lo|lals]w|Nd| =

AL 22 | Az A0
9, Super FEP O1f# & L CiE, FEP DEF, =D FEP M E SEZH 23 | ko
. v N AR R 24 | IMEVY /i
#= IHREERS Mz
T OWAER, T O FEP SIRMERH L OBEHEICET S e 25 | MHOBHEIL
RIEHRZID £ LD, F U AERICHTZ > TE, x| 11| #FaE2 26 | H—7
12 | BRIk BigER 27 | RBHOBEORS
- =2 =y
O Super FEP (Z2WTC, ZTORBORE L REREEEZSE T Tazozpy 2 | BABIZSBKEFHEE
TERFFESOBLG AT 2 SRl 95 2 L 127 D, 14 | BROBH 29 | RABI LB NFHIHE
15 | Kiez

SEXH
[1] BiEiED, v U AMEFERICET MG, 155 2015 oo k%, 2015.

“Takafumi Hamamoto®, Susumu Kurosawa®, Keisuke Ishida®, Kiyoshi Fujisaki®, Katsuhiko Ishiguro®, Masaki Tsukamoto® and
Hiroyuki Umeki®
'NUMO
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WEREEGICIH C-hTHERLA 7V FERBRLE
REM TR E TIL DM F
Development of realistic safety assessment models
for the repository designstailored to geological settings
HH SR, OEER 7E, AR BE, A B, WE S, AR iz
Ji - 7158 T BR S HE AR A A

BB KM DO W ONLE 72 & OV RSO T i e OB B 55 & L AT RE 72 PEREFTAM & 7 /L ORE S -5 % B
L. BAREYIZH T itig% 280 U 72 U BR B T 5 L 2 R R IR B 2 ERe R M T 5 L 2 ER L 72,

F—0—F: gy, HEREET L, M FHsREE, BRI, YEREFHEE T L

1 #%E

B AL 45t 55 0D el B Hiek 2 R E T AW FR O MR O VB BREE 1T L CEREF S-Sy Rk L DR E
2 OFRFIA TV a VOWEEIT) ZENEETH D, ZOD, MO ERERE (BFEKME
DB DOALECH R /KRB T %) 0. ZAUTn U7 A PTE-O@ A& YIE . R LM -ORE M 7 & ot E
IR E BT H Y AN T BRI RS TIMI A i CTE 2 L O WH T 20 ENH 5, BIERD £ L
DNUMO E—77 4 7 —AIZBWTIEL, Z 9 LIEBLENRFHII 21T 9 72 OMEREFHE & 7 /L OREEE LT
DT, 2EOMEFRICE SO TE kmX 2 km OB A r—v) OHERREET LV &kt
i LTEMERRER TN DAL D 3IRTCE T V& RRITHGET LTc, ARBETIE, ZOFHIEZOWTHET 5,

2. R LA T FEEE LU-EREEHEE T IILORS #h KRB A ==
WGy R VELIE & B JE U T PR REREAN £ 7 L ORI & T o "N / : e mpERS— o H
TIE., fRNTOFHBE AR AT LB T A EEDZEM R & i "@EE. - RITHRES
DB EOBAN D, SR EGTMSBR -k || REEE L
100m FLE DBHED =T 7 4 —1L o (B F. NF) & | e\ i
NF@%%@%“%X&—w(uT‘RQ ST, N s
oA LT, I ORI ORI K 5 b D— 2 &L “LW'Z@,";%S””;;B\ oy zeom | |
Of:%%e@%;ify% L7= 3 RITEF % F R T BT = B LT N _ lsoom
EORFBARARNT 5. 2 LT, ThERASEARSE | " | “K TRORARE
B (Thed) EGEREE (W) 287585 0F v vz v : MABR— LR 500M

TEIL, = Y 7 RPEEE B L 7o YERe il £ 7 /L & i 4
T 51, RSIZHOWTIL, REAEDORED A% ZJE L 7= 3T

T ERG L L NF LR FBBMIN 4 O CHEsko 7 OB (136h) |
YU RNVERET D, £, ﬂﬁ?ﬂw@bﬁﬁ B2 EEK 3 P e
PEDWIE LA AL /S K DALIE &2 B RE L &é#@@

ﬁ%ﬁﬁﬁmﬁﬁif@ﬁﬁﬂ%?¥/3wﬁé%
S@ﬁ%ﬁﬁ%fw%%%ﬁé(llﬂ%)%ﬂx;NFw
BT v VI T SN DEHRBITE S RS OB /KEfREK

Tea BATT5F 0 2 F A, EOEERRE (P) IZHERLST 7 somET ()
B EIZLE S TNFEE RSOEFILEFES LI-ASES Kz —
T HMRERHEET L 2R T 5 (K 258), :;a:%iﬁ%z%?m&ﬁmsa S e
SEXH -

[LFEIHES>, NUMO £— 75 4 /r— A DB%- (5) Mg EMo%L X 2 : PERERHILE 7 /L OE&

ARHE-, R4 2016 FERE DS, 2016.
"Keisuke Ishida, Kiyoshi Fujisaki, Katsuhiko Ishiguro, Masaki Tsukamoto, Manabu Inagaki and Hiroyuki Umeki
Nuclear Waste Management Organization of Japan
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Improvement of radioactive concentration calculation method of LLW facility.

VIR, PR O, ORI R, & /R
PRAS 1 —°, BRA RS, M A0 ab BERERC
VR RR), CHAEES (B , CBIREES (BR)

I LU HGHEREIEN DSBS DRFHT I 2 HOHER RO HOHAE R 2 BRIET 5 7201 AFPIHERURDEY,
WKL 5 D STAAL. A7 ORI (P85 & 518 L C Rl 2 ik & RO O MRS A7 PR RRTBRD 2
A R SO L TR L

F—0—F: ELANVEHERESEY, BEHERE RATERE, EBR0S, REFh

1. ®E
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Hiroshi Takeuchi', Kunihiro Nakai!, Mitsushi Motoyama', Yasuhiro Kon2, Naokazu Sumitani3, Keiji Morimoto3,
Toshikazu Waki?, Shintaro Tsuji3
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Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 401-1 Basic Properties

[1101-06] Fundamental property
Chair: Masahiko Osaka (JAEA)
Mon. Mar 27,2017 10:15 AM - 11:55 AM Room | (16-304 Building No.16)

[1101] Evaluation of thermal conductivities of (Ce,Gd)O2-x by Laser flash
method and Molecular dynamics analysis
*MAO VAN PHAM', Tatsumi Arima’, Yaohiro Inagaki', Kazuya Idemitsu® (1. Kyushu University)
10:15 AM - 10:30 AM

[1102] Application of Thermodynamics for oxidation of Fe-Cr alloy in humid
environment at a high temperature
*Hiroyuki Serizawa', Takahito Ohawa', Yuji Ohishi?, Yoshiyuki Nemoto', Keietsu Kondo', Shohoji
Nobumitsu®, Yoshiyuki Kaji' (1. JAEA, 2. Osaka Univ., 3. Laboratério Nacional de Energia e
Geologia, Laboratorio de Energia)
10:30 AM - 10:45 AM

[1103] Partitioning of Cs and Mo in steam environment
*Thi Mai Dung Do’, Supamard Sujatanond?, Toru Ogawa® (1. Nagaoka University of Technology,
2. Thammasat University, 3. Japan Atomic Energy Agency)
10:45 AM - 11:00 AM

[1104] First-principles calculations of physical properties of MOX fuels
*Hiroki Nakamura', Masahiko Machida’ (1. JAEA)
11:00 AM - 11:15 AM

[1105] Small Punch Test using Digital Image Correlation Technique
*Masao Itatani’, Yuji Kitsunai', Seiji Sakuraya' (1. Nippon Nuclear Fuel Development Co., Ltd.)
11:15 AM - 11:30 AM

[1106] Development of accident tolerant control rod
*Kinya Nakamura', Hirokazu Ohta’, Takanari Ogata’ (1. CRIEPI)
11:30 AM - 11:45 AM
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(Ce,Gd)O2x NDEMZE LT L—F— T 5 v L aEZRUSFEHNEEIC K SH8BH

Evaluation of thermal conductivities of (Ce,Gd)O..x by laser flash method and molecular dynamics

analysis
"TJ7L Uy AL BE IS TE N\ELL HX —#!
LA KRZE

UO, DIEEIME & LT CeO, # ALY, Gd0s K ISWWIEE L. BEfEARZER Lz, ThODEMEEEXS
L—H—273vYaEE LU MDA TEHE L 7=,

F—J—F :Ce0;, N—FTNUKRAXY, BgER, L—H—T75vaik MD*%

1. ¥8

LWR B ZIEBRBERICEEFIEHT 5=H2/N—F TILRA X2 & LT G0 BRI SN B, —A. Gdo0;
BEICEYRHEOBEERNMETL, HKERLY FORDEELRZ51ERIT, AME TIX U0, DIESR
MEE LT CeO ALY, Gd,03 R K 15Wt%E S L.Gd:03 BEE DERERADEEZTFE=MIZEEMEL -,
FNONEEER(FL—F—T75v P a%k (LFiR) LUK FEFHEE (MD%E) TEEM@EL =,
2. RE&
2-1. BH - CeO-Gd. 0z BEMARZ —EAMEL . KK 1873K THFEL 1=, HBOMKIE., EEH 5mm,
[EE0.95mm OAMRKE LTz, Gd0: BEEDHERIBE~NDELZHABEDKRFERD o5 L 1=,
2-2.LF & BIEREXERNS 873K TH o1z, LLEALBIMBE L RFFITAE Lz, BMEEMT. HHE
Ep. BMLAERoR LB Cp &Y. A=a-Cp-pDEFEMNSEH LT,
2-3. MD 3% : 1 MD ;&% U T. Gree-Kubo D BEZHRM 5(Ce,Gd)Oox NDEMEERZEH L, EERFER L L
L1z, . MDZEDEMBERIIBBAENT 5,
I WRELUER

BRO—PBIZUTICRT, X EEIEICEKY Gd0:RE L &£ H12(Ce,Gd)Oox DIEFEHMNKRELC RSB
EEHER LT (Fig. 1), LFETIE GO BEND ERICKY, BMRERMELS LD N1 (Fig. 2),
B, 873K ATFIZH LV T(Ce,Gd)O2x & (U,Gd)0rx DEMEZ | (i%b\%é EHFIBAL 1=,

T T T 18 T
0548 ® (Ce02-Gd203) 6 - - B CeO2 |
[ (UO2-Gd203) [1] — A Ce02-5 wt% Gd203
— e & (U02-Gd203) [2] N & Ce02-10 wt% Gd203
E Te & (U02-Gd203) [3] e o .
Z. o546 - (IS 1= & U02 [1]
N T e = Ll F U02-10 wt% Gd203 [1] | |
o B g
@ Gt > ]
% 0544 |- 1 8 1
[} ©
Q c
Q 8 8 - o L} il
£ 0542 - o ® T . -
E ® g 6 A . -
° o . A [
Pl Yy
= * A v A
054 - 4 + + ; P'S ' 4
n + P
| Il 1 1 Il 2 | | . . .
0 2 4 8 8 mu 2o s 200 300 400 500 600 700 800 900
Gdzos content, wt % Temperature [K]
Fig. 1. Lattice parameter of CeO»-Gd.O3 and Fig. 2. The thermal conductivity of CeO»-Gd,Os and
UO,-Gd,03, as a function of Gd.03 content (wt%). UO,-Gd,03 as a function of Gd,O3 content (wt%).
BEXH

[1] K. Minato, T. Shiratori, H. Serizawa, et al., J. Nucl. Mater. 288 (2001) 57-65.
[2] K. Kapoor, S.V. Ramana Rao, Sheela, et al., J. Nucl. Mater. 321 (2003) 331-334.
[3] S. Fukushima, T. Ohmichi, A. Maeda, et al., J. Nucl. Mater. 105 (1982) 201-210.

*Pham Van Mao?, Tatsumi Arima?, Yaohiro Inagakit, Kazuya Idemitsu®
IKyushu University
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Application of Thermodynamics for oxidation of Fe-Cr alloy in humid environment at a high temperature
R ALSE !, OKIE RN, KA RE T, AR e i R, IR B, eieT!
VTR, P RPRORE, C ESEHE e O R LR —BFZERT(R L L)

A new reaction model for evaluating the activity of oxygen and hydrogen atoms of H,O molecules is proposed.

The surprisingly high value of the activity implies that the production process of volatile metal hydroxides might be

reconsidered.

F—"J— F : Steam, Turbine blades, Oxidation reaction, nonequilibrium, Thermodynamics, Stainless steel

1. B8

Fe-Cr REEMEHI, KEKBEHZ —E LT L —RONM A~ AT T hOEFEE LTS TNS
7o, KRR CORLFEFENIC, Z2< O TR EFHBBELIN TEILRERH D, L LRRG,
Z DALFENT OV TR, RIZICARHARENR L, AR TIIH T RBSET VA2 RE L, JEFERIREBIC
b HRER T OMBOTEEZHI LT LT, EBRITE Z > TW D KRERBUSIZOWTELET 2,

2. BAEETILDERE

. a@gr Dxygen activity
ay: Hydrogen activity

@ Q Super suwfoce lapécrI

Oncide layes I

l

1 AKBFFED BSE T v

3. #ER

SARDRBETHIZZE L2 WA, 2 OIEEEMENRRIC K E S BT 2
ZEiE, B<HMBNTWA, Katsura (X, NH; KiEIC LB ELRIZ LY
LTS Ny TIIERTERWEERZTAHRED o -UN; PMERTAERTE S
LITER LURRERT & =7 NOEFHR M OKEE &2 B 2R A
LTz, Bxid, TOREZKAEKBILIIGH L LS EE 2725, Katsura |12
£ B FIETIH, K EEFNEFIREICH D EAESILTE Y, BLRIEN
e Fe-Cr R L KER L OROGRICESEBM T2 2 LiIXTERn, £2
T, XM ERAEEORIZ, X 112779 Supper Surface Layer (SSL) @
FAEEE LT BT A2 ER L, SSL & KA EFIREEN T 5 & L
T, REERKRBLZ R OBEFEOIE B2 G L=,

AT N EHOCTEHE L, KAKHOMBOERZX 2177, X 2 OREIRRLAT v ¥ L Th
V. = Puo/Pm EEFTEND, 72, a=1 DmfRIT. KIEKH MR

BICHDHEAZ TR LTS, K20 h, WENEL RDIEE, £
FEDTRHPRIED S TR T D13 &, KAAEFOREFEOIF &N, RIS
BOSTRITAFAET DI Ofedd & g LT 1000 L & FLIREL
DT RN, T hrE—OWINEEET L 0EILH DA, HR
D Cr KB R DBRIZIL,
FOGS 2 FREMENR B D . EOGEKEBEVRBET H-DITEREEZET D,

2EXH

[1] M. Katsura, Journal of Alloys and Compounds, 182(1992)91-102.
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High reactivity field
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fR3R L 0 HIKZRKDMESERIIC Cr0; &

" ol o ol Tl wigl.
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H. Serizawa,' T. Osawa, ! Y. Ohishi, > Y. Nemoto,' K. Kondo, ' N. Shohoji *, Yoshiyuki Kaji '

'JAEA, *Osaka Univ., * Laboratério Nacional de Energia e Geologia, Laboratdrio de Energia
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Partitioning of Cs and Mo in steam environment
“Thi-Mai-Dung Do, Supamard Sujatanond?, Toru Ogawa'*
!Nagaoka University of Technology, 2Thamasat University, 3Japan Atomic Energy Agency

Abstract The effect of steam on the partitioning of Cs and Mo was calculated at temperature ranging from 1200-2600 K
was calculated at total pressures of 75 and 3.5 bar, which correspond to those before and after RPV depressurization. The
reaction of Cs;MoQ4 (g) with steam was better described by taking into account the participation of Cs;Mo,0.

Keywords Severe accident, CsOH, Cs;Mo00O4-MoQs, thermodynamics

Introduction

Cesium is one of the key fission products in the consequence analysis of severe accident of the Light Water Reactor.
Traditionally, cesium has been considered to form mainly CsOH, while some Cs forms Csl to an extent corresponding to
the iodine inventory. Recently, however, the importance of cesium molybdate, Cs;MoQ,, has been recognized in view
of the Phebus test results [1].

During the whole course of the severe accident of BWR, the oxygen potential, p(O2) should be high enough for
stabilization of Cs;M004 in the steam dome region. However, the effect of steam on the partitioning of Cs,MoO, and
CsOH is not yet clear. In the equilibria, higher molybdates of cesium such as Cs,Mo0,07 play some role as we can
postulate the reaction: 2Cs;Mo004(g) + H20(g) = 2CsOH(g) + Cs2M0,0+(g). Therefore, we performed detailed analyses
of Cs-Mo-O-H system at high temperatures. We have constructed a thermodynamic model of Cs;M004-Mo0O; pseudo-
binary system [2]. Also we have studied the vaporization and deposition of Cs;Mo0,0- in both dry and humid atmosphere
[3, 4]. Those studies form the basis to study the partitioning of Cs and Mo in the accident conditions.

Thermodynamic analysis

The thermodynamic calculation were taken from ref. [2] and JANAF database. As an example, Fukushima Daiichi Unit-
1 (1F) contained 1140 mol-Cs/core (154kg-Cs/core). Molybdenum inventory was about 1850 mol/core (180kg-Mo/core).
Therefore, there is enough Mo to form Cs,Mo0O4 as long as the inventory is concerned. Ina MELCOR analysis [5], there
was 2x10°® mol (~ 40,000 kg) of steam generated in the core region. Then, the average molar flow ratio of H,O(g)/Cs was
about 2,000. The molar flow ratio Hz(g)/H-O(g) would typically range from 1/100 to 1 due to the analysis. Referring to
the MELCOR time-to-failure model, T (fuel) < 2600 K was assumed in the calculation. The calculations were done at the
total pressure of 75 bar and 3.5 bar, which represent the RPV pressure before and after the depressurization. Free energy
minimizer ChemSage [6] was used for the calculation. lodine was excluded in this analysis in order to focus on the
equilibria in the Cs-Mo-O-H system.

Results Piota = 75 bar Prgtal = 3.5 bar

Fig. 1 shows the partial pressure of 107 g—— v T TsMoO, T3
different species at in the total pressures at 75 F e e 3
bar and 3.5 bar. The solid and dash lines 10 4 10t
correspond to the molar ratio of Ho/H,0 at 1 F 3 E -3
and 1/100, respectively.  The relative 107 4 107 O
importance of Cs;MoO, and CsOH is not  _ 7 Ep ]
very sensitive to the Ho/H;O ratio. On the — £10° 4 S10°L
other hand, the total pressure has a significant ] 3 3 F ]
effect: CsOH(g) becomes more predominant 107 £ 5w
at lower temperature regions with increasing £ , ] £ .
pressure.  Although Mo is preferentially 10 ¢ 4 4 10° Ef
partitioned also to H:MoO, at the damaged O 1 ] F HIHO = 1 ]
core region, it will be transferred to cesium 10°L 7 o Wmo-tm0 3 107E e HJH.0= 11100 3
molybdates as the gas phase cools. i ] F .
Importance of Cs(g) decreases rapidly, but 10,360 1300 1800 2100 2400 10006300 800 2100 3400
that of Cs,Mo20+(g) increases as the gas Temperature (K) Temperature (K)

cools. The deposition of molybdates starts at
~1900K at 75bar and ~1550K at 3.5 bar.
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Figure 1. Partial pressure of species in core region with different molar ratio H,/H,O
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First-principles calculations of physical properties of MOX fuels
A A, BTHOEZ!

Al

Bt OBIPEDOIME Y R 2 L — 2 T L DFHEIIE, BB 8T XA —F 2B L LW R
BN DG, A THL, LLRR G, MOX BREIO X 9 ARz s LTt R THodi2niic
L2 CE WS —JHEEHRZ VD O L\, AFERTIX, B0 7e St T4 Special
Quasirandom Structure %% V72 MOX BB O VERHTE O A M >V Cigam T 5.

F——F : MOX B}, 5 — R EE

1. ®E

MOX 8L 2 463D & 3~ 2 R EH BT Y O O RS R T O FBROWEE & 720 ITEIS L - TR
RMEEIG D T E MR TR, TR 2IT, FEEIRIC X o TRIE S 7B O RS EE 2 4 f# L Tu
< ZEIIBREBIBIRCV BT T 7 VT v N OBITICB W TEER&EE 2 - TL 5, WA O 720 O %%l
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26D, LOLRNE, MOX BREID X 95 2o BT LTk, HeB)/ N S 725 Ul 2 70 O — JRBR R
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2. HRAE
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Wy LaE B EFFORREEMER WS TH D, TOWEIZK LT 2
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L. BT ERR LD x BKIFE 2~
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FHRIC K > TR LN FERU e EOWMEEITERE Z L < H3
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Too FETIX. SQSIEDBH ATREME /2 & 2385w 2.
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&3
[1] A. Zunger, S.-H. Wei, L. G. Ferreira, and J. E. Bernard, Phys. Rev. Lett. 65, 353 (1990).
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Small Punch Test using Digital Image Correlation Technique
R FERE', W AL S e
U H AEZ R BR 7
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3. BB RS L OFHE
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25, DICIZ K VHE L2 FHOZENMIZFEM IC X DR & B —B L TE Y, BOREHENSEI N
ZERDLDND, ABREMITITHER OB N 2 BRI OREE L TWLHTed B2 bbb,
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Development of accident tolerant control rod
(2) Reaction of candidate neutron absorber with high-temperature steam
hAE Y, KM, RBIEEFR
VR RBIFZERT

KR A TR P R O PERERERR R BR D —BR & L C. A HHHIR{EY RE, O3 (RE : Sm, Eu, Gd) B
L O'RE EHIRAIRALY & @iR/KER O KSR % F0E L= /5%, (RE,Zr0, 3 L ON(RE,H)O, [BEiE AL, 4
72< &1 1200CLL T & T, BYb PR EMER L OTIREEMED BV 2 &R STz,

F—D—F PR TRIAR SRR, ER KA, A DR . BOKE

1. #8

R+ DMk 72 B EH L 2R E~OBR Y A0 —E & LT, ERNA TEMTEREL « A8 o BF7EEE
EPNTOR TS, Thbid, BEFEMRAERFOFGER O T, AIAMET A AEBOHIE, 72 5 NIk
SHEE OHEH IR AW SN D, BERUHL, B IERRORIEEO EAVEREZ M g5 & & biT, @
B S SR L R I AT L TR IS 37, IREET 7 U IR b ¥ 7 v LRI 2 2 & S S B i
TS (RE,03-Zr0; & 721 RE,05-HfO,, RE: A7 LFETTHR) 2 D72 HHlfHEEZIRE L T D, T ETIZ,
BAT O F-WINES & A5 E O RIS EMIE, 2T > L 2 SHELHIEE MBS & o miRdfmrt, Bk L o
RO EN R SN TV DI, —J | REOs HUKIL, FRAHL TKSR CO, LIS L TEET S Z
ERFHINTEY  FHRRCHIER R U &K & ORI & 0 AL FRIRER 22 L L7z 0 TR A 5
KLV TDHZENBESND, RBFFETIE, REOs K KO RE B HRGIRLM & XIRIC, MAM L
HRMICE D £ TO 1200°CLA T IR T 5 SR & DRIGHRBRZ1T -7,
2. HEREH

RE,03 H{A & 721 TR ALY RE,03-XxMO, (RE:Sm, Eu, Gd, M:Zr, Hf, x=0, 20, 50, 67 mol%) ® ¥k (£ 0.1g)
FIIBERER () 1~3g) OFENE ALOs BRI AL, Ar K, FREIRE (150°C, 250°C, 1200°C) @
TERARREIZEE LT2D 6, Ar-20vol% /K AZIRA H AIZE 0 B 2, SiRFFOFEIEEZLZ2ME Lz, —#o
AEHE, FREEE 10°C/min O FRER CHIE Lz, REBRICIZBERESITEEZ AV, v U 7 T AREIT
100 mL/min, FEIRRFFREMIZR R 8 H & L7z, X #REIHTEEEIC L 0 SRBRATE OB OfE i 2 [FE L7z,
3 HERMER

1R monoclinic(m)-Eu,0s BERE (A% 1200°C % T F-E L 72 H, Bt O HEZIT 0.0IWt%LL F T Y
FAREIT R SN2 o T2, F T, [FREHE 150°CICIRFF 95 & 36 BRI EENS BN LG, 96 FHEH
# % TIZ hexagonal(h)-Eu(OH)z (2 281k LIy RIL L7= (K1 28), —J5. {KiEAH cubic(c)-Eu,03 (%, h-EuOOH
ZIAL LTz, 250°CHRFFRBR TlX, REO; BARIZW T 41D h-REOOH &7 v | MyRaEH & FH W 2 BR O KSR
Eﬂi C-EUzOs, m-Sm203, m-EUZOg, C-Gd203 @JILE\&:{&F L/7LCO :j”b % i) .EuOOH @fi/ﬁ&ﬁﬁfﬁﬂi%i&@ 305
~470CH L HACRMNCIAS Y | FERES IR T2 2 LR s uiz, — 5. fluorite(f) RE2O3-50mol%
MO, HLtH 5 & OF pyrochlore(p) RE20s- 67mol%MO; BLAHAHAL L, RE e OFH, Zr £7213 Hf TR 537,
pipd &b 1200°CLLF Tik 96 FEff £ T

TR, B D UNT ARG S A R A b ——-cEu203_powder_1501C

LIZR N7, Tk b, f HE 16 4 | ---m-Eu203_pellet_150°C -

5 LU p Hi1 0 RE,05-MO, FIVA{KIL. o | [ s povder 20 B

A R F S E D ETD 12000 1o | | 7 7mEu203_powder 150C S
DT T, BMEFILERR DN | | | Torsmeos sowier o0 i
ﬂ’iﬂlﬁ 7}5‘%‘1/ NP 73§,—T-\- —C‘g ﬂfio ;_’ ——¢-Gd203_powder_250C ’ -

SE X -

[1] KH &, FEHHFHRE L13005 (2014). Mo REOOH
[2] KH B JFf 7174 2016 Fkd K2, 2E03. a7 - 4

[3] H.Ohtaetal, TOP Fuel 2016. 2

[4] 2SS time, [ HEORSE), LERE o 1

AL (1999). , | | | | | | | | |
*Kinya NAKAMURA!, Hirokazu, OHTA!, 0 10 20 30 40 50 60 70 80 9 100
Takanari OGATAL, 'Central Research Institute of ﬁﬁém (how)

Electric Power Industry (CRIEPI) 1 RE0, s FERZS AL IR
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[1107-12] FP behavior

Chair: Hiroyuki Serizawa (JAEA)
Mon. Mar 27, 2017 2:45 PM - 4:25 PM Room | (16-304 Building No.16)

[1107] Fundamental Research on Fission Product Chemistry
*Naoya Miyahara’, Shuhei Miwa', Juntaro Takada', Masahiko Osaka' (1. Japan Atomic Energy
Agency)
2:45 PM - 3:00 PM

[1108] Fundamental Research on Fission Product Chemistry
*Kunihisa Nakajima', Eriko Suzuki', Masahiko Osaka' (1. Japan Atomic Energy Agency)
3:00PM - 3:15PM

[1109] Fundamental Research on Fission Product Chemistry
*Eriko Suzuki’, Kunihisa Nakajima', Masahiko Osaka' (1. Japan Atomic Energy Agency)
3:15PM - 3:30 PM

[1110] Fundamental Research on Fission Product Chemistry
*Masaaki Kobata', Tetsuo Okane’, Keisuke Kobayashi', Kenji Ohwada?, Kunihisa Nakajima®, Eriko
Suzuki', Masahiko Osaka' (1. Japan Atomic Energy Agency, 2. National Institutes for Quantum
and Radiological Science and Technology)
3:30 PM - 3:45 PM

[1111] Fundamental Research on Fission Product Chemistry
Shuhei Miwa', Naoya Miyahara’, Eriko Suzuki®, Kunihisa Nakajimaq, *Masahiko Osaka’ (1. Japan
Atomic Energy Agency)
3:45 PM - 4:.00 PM

[1112] Behavior characterization of volatile fission products in meltdown
nuclear fuels by a method in consideration of surface and interface
effects
*Hiroto Ishii’, Ken Kurosaki'?, Yukihiro Murakami®, Yuji Ohishi’, Hiroaki Muta’, Masayoshi Uno?,
Shinsuke Yamanaka'?® (1. Osaka University , 2. JST PRESTO, 3. University of Fukui)
4:00 PM - 4:15 PM

©Atomic Energy Society of Japan
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BARE YL EESOMREEA ([ T F-ERER
(1) BOREFVBHBITERBEEREREE TeRRa DEXERE
Fundamental Research on Fission Product Chemistry
(1) Basic performance of the reproductive test facility of fission product release and transport (TeRRa)
CEIROESR S, W HE, sl YRR, &R EZ
VA AR AT ZER SRk (JAEA)

BAKIFL BT T 7 2T v MR T DS RA I DVERIF 0D~ B AP RN 28~ D BN A T 25 8) 2 7
BLL, £ MERICEET 2 EBR T — # 2 BUGT 5 72 D EBRIEE TeRRa 2 JUE L, FAMERE 2 MR L7,
F—O—F:BRFETT T, BRRERY, BMHBIT, BBIER

1. [FC®HIZ

BAKF T T 7T MDY — A2 — LGl OREE A0 &5 2 L1k, BERREKIFOZ2MEm k-
R, WEE T HFREHT OFEILIREIZ S 2R IER IS W TEHETH D, JAEA T, Y —AF—
LEFHIET D ECAMIEINREVESRARY (LR, TFP)) OFEEEICER L, FRAITNCEIT 5
FP DAL RISZFIA L, T — 2 _X—Z2 b T 52 L 2B L LI RBIR AL T\ D, T —HX—R%
WEFET D 720121, BUNBATREO 80D FP R B 2 ffT 3 2 LER S L7, T 6 OX¥B) %2 Bl L 72 FEh

LD, VAR AL S A PRI B 5 R s [T
S . = . _ B,CERH IFOJINIANE, BERETYT
TR ER/DIENARARTHD, £ T, FPHH® et L :
KES ‘BESK - I TR R D
1T BN PL5EEREE TeRRa (Test bench for FP Release PR . CLET]
o . IsEpsmal 1 . = by d=Dy%
and tRansport) % %3l - WIEL, HEAMEREA MR LT, e |BREAR EREEEE | S0 g0
; » : BATRIES BRES YT
2500 K = 1000 K 1000 ~ 400 K
2. TeRRa DEBER VR MRE X1 TeRRaDHEAX

[ 1|2 TeRRa DHE &K Z 777, TeRRa %, 2500 K & CH-U ATE72 & B W a5 AR &, BB R 70l 2)
B (1000~400 K) Z O CiREAREF 2 FFH, @RI THRERUEINGZAFE LI FP &, KARKIRE Z i
L7z Ar TR K > TRIRERA~ERBATIE D 2 & T, BRF.LO BIRFIFHNAR £ TO FP 3RT 2
T R O IASBIE 2 LT\ 5, TeRRa TiE, ZEEMEYE 10000
WA~DOILEMTZ T T, Rl EiE, e todd b 10000 |
AT S, Bl LT, RS Csl & Ar HAIC LY e
REARENS~BITSYE, BilfT 57 7Y )L ORRNA & 4
I A CEHAI L TSR R A1 2 12”77, 1000~400 K THiifE L7z
T a YV ORRGAITRR Y, RESASOBITICE 2T ey 1 “““
AR BB S h,

Aerosol size [um]

W 400K
m 700K

1000 r

100

10

Number of aerosol

X2 IREAEEFNRET T 7 (CshDORR S A
3. ¥&H

FP MU BAT 2 B R BLER2E T TeRRa (2L, Csl =7 m Y L OER « (REA B TE, WEMDOHRD
TR & T L, HBATRE AL AR B 2 5T 5 720 DERT — 2 BEUFTE 5 2 & MR8 L7,

“Naoya Miyahara!, Shuhei Miwa', Juntaro Takada', and Masahiko Osaka'

1Japan Atomic Energy Agency (JAEA)
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BHAREFMIEEZEBORBAICH T -ERTAR
(2) RFVLRBADEIY LGEEDICETE2FTHEROEE
Fundamental Research on Fission Product Chemistry
(2) The atmospheric effect on the Cs deposition behaviors onto stainless steels
R A eeR EERT Y SR BT
NS LY S R

KEE(LE Y T AERUITBRE SN AT U L A~O® > U AMEEEEC G 2 5 FRHROEEL A LI,
ZORER, TN UKRFBIREGTAD X S RBECFEAROGE LV b, KEGALEBIEEERO TR, £
f7lx1~ﬁ-§% IERIT DM E T Z Enbrol,

F—DO—F: v UL, AT UVURH, ALFUOE, BARSE

1. #8

BAKIF BT T 727 2k (SA) D Cs DRHBATRED £ b P D —2>Th 2 KRkt 27 4 (CsOH)
KRORAT VAR (SS) ~DOWAEZFEZONTIE, ZRETSSHIZEHEENL T AF (SI) REV TT v
(Mo) & CsFeSiO,<° Cs;M00, & W\ o7z Cs (L z Rl 2 LFWAEBIZC, Cs O ARZ RET 5 X
IIMBBNEND Z L EWE L TERE[L 2], £2 T, AR, SARRIZIEE SN Dk~ IRIRIEDKSE - KIR
RIRA BRI TR AERTH AR EOFEMC G 2 DB LA LT,

2. HBRA&E

Cs W AERBR TlE. 0~20%H,0 JEE D7 /L = /K FE R ﬁX(Nﬁ%ﬁ)¢TC@H—*%%%mw@
TAFE S, TUfll T 800°CITfREF 417z SS BRI IC CsOH WA S H7c, i, FEAX AT AHRICE EN
% H,O IEIL, BMRSELKREEZDZ L THIEI L, Hy& HO BEFHMIZIL, EEoHTE 2 Huviz,
Cs & &EiT, WA OEBHIMENSFHG L7, E7-. ROV H%ﬁﬂﬁ%ﬁﬁ#(ﬁMmm)
\Z XV - RSB ARG LT, > E

3. #EE Pruced __ TR oo
Cs WAEABRAIE ORE O TERIAD 5. ArBUH, D L 5 728 i
TEEHRED b, KEGATEREIRFK DAY, Cs {145 EILH
k#é@m%%#*&#b#otoit\%ﬁ%@@ﬁﬁﬁﬁ
[ > SEM/EDS 3mSR (K1) 23R X 912, Ar-5%H, 7%
DOFEFR T Ar-5%H,0-5%H, 7% m@io&suﬂxﬂ%ﬁ
I SiOHBEY | CsMIEFL TV RNESICRR D, Zh
I, WA THARL L7z Cs-Si-O {LE#Hs Ar-5H, RS T Cofid L
Cs DHNFHAI LIMERTHLAREERH V| KEE ATZRE L
PRV & Ar-5%H, D 1 95 7258 e R TIEfT A &I T L
FERO—2EEZ LN,

Ar 5%H,

20pm

 ARS%H,0-5%H,
1 Cs 517 J@ Wi > SEM/EDS 434 5

SE
[1] F. G. Di Lemma et al., Nucl. Eng. Des. 305(2016)411 [2] F.G. Di Lemma et al., J. Nucl. Mater. 484 (2017) 174

“ Kunihisa Nakajima’, Eriko Suzuki ' and Masahiko Osaka®

LJapan Atomic Energy Agency
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BORERYILFEZEEBDORERICH T -EBHRE
(3) CsFeSiOs M#AFEEE)DFHESIKFIEFEM

Fundamental Research on Fission Product Chemistry
(3) Effect of atmosphere on the vaporization behavior of CsFeSiOa
R EELFY, R R, ER EE?
Y B AR SR B R i

BAKF T 77T MEIZET D L (Cs) DERDJRTFREEM ~MEF WG T 5 2 LIk 0 BT 5
AIREMEN B % CsFeSiOs DR B ORI KUK % TG-DTA BRI X 0 F-fli L7z, ZE5 K& Ar (RiEE)
FHKT LT, KEZETLHEFASK T T CsFeSiOy DZAFKMBMEE SN D Z ENnhoTz,

F—T—F: v U abEY, ARED, FERIKENE

1. ¥E

WKIFS T T 7T MO Cs AL A BRI 22720 2 FEMEAFFE & LT, Cs {b 2R as 1HE 2R
EIToTETBY, ZTRETIZAT UL AFI~D CsALFWAEIZ LY CsFeSiOs 23 ARK T 5 Al REME 4 B & 7
\ZL7z [1]. —7F. Cs OWEEBIFATUC LV BR2EANA AL TEY , FICKE (H) Z5Te5%H
RFTIE, WAE L7z Cs BNFAFT 2 AlREME 2 RIR T 2 /R 3E 5T D [2], & 2T, CsFeSiOs D75
W) % B 5 7 oM B 2 L L. TG-DTA 12 & W ERZ(L O TS ARAFNE & i~ 7=,
2. RBA&E

CsFeSiO, #kHE, CsCOs ¥yR & SiO MyR%Z He/L Y RN THIAKZMNAZ TRA L TRERBE L, S5
Fe0s IR ZMZTA 2 UHEBTRS - E. ~ v 7 VFEEZ RO TRKEMS FIZi T 800~1000°C T 9
BERINEN G2 Z L IC K iR L 7o, 7eds. S LHEOMES Cs: Si: Fe=14:1:1 725 X 9 ITFEMYR
ZRG Uiz, A L7zl L OB R X #RIEHT (XRD) &7V, fF/EFZ [FE L7, TG-DTA OHIEIL.,
AR OFEREE 20°C/min. & LT 1300°CE TMET 5 Z LIZ KV 1To7c, EOBROFRASKIL, 225K
Ar-Hy-H,0 & L, BEICOWTIE Hy & H0 DIRE 2L SH 7=,

3. R

FE L =3B O XRD MIE ORI, FFEmeo 1400 120
CsFeSiOs 2NMERK L TWD Z & &R L=, Fig.l (2, 1200 110
TG-DTA IR D4 TR T T CsFeSiO, i Kl 1000 L 1000
B T 2RO Ar RIS T THL 1~5% R & 1T & S 800 /:? 90 w
M EFFELIROR, A GTRAKTTHE, ARCE 6001 PV i i 80 E
END HO RUCBID &, Behic it 0wk oy M rAr=SH-20H,01 (R L | T
CkBSAVE S, E7. HO 2GEA ArsuH, 400 lAr—5|-||2’ ik
PR T Tl £ AEV 800°CHTIE A & F Rk A5 200 Arg-gélg-llz-SHzo 60
B LT2Z & D, FRC, BRSPS H e ERD L 0 NEERNT RN 50
CsFeSiOs 1%, &V ERMDOAEFRMPAER LT 2D 010 2(:'im2(()min£.l)o PO 00
LEZBND, Fig.l CsFeSiO, T ik HH %I & D TR PH SR IF I

SEXH
[1] F. G. Di Lemmaet. Al., Nucl. Eng. Des. 305(2016)411  [2] &6, [JRT/15%5 2017 FOES ] KU ) — XK (Q)

“Eriko Suzuki?, Kunihisa Nakajima! and Masahiko Osaka!

1Japan Atomic Energy Agency
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B REBYICFEEDORAICE (T - EHEBRE
AEXBAEBFARICLEIBKFVETT7I VT M Cs LEREKEBOHR

Fundamental Research on Fission Product Chemistry
(4) Chemical state of adsorbed Cesium under LWR severe accident studied by hard X-ray
photoelectron spectroscopy
NG CHERR Y, RAR BRI, ORFNHE B AT AL, gk BT &R B
"H AR A R, BB BRI SR B B

BAKIFET T 7 o7y MNEEOE T A(CS) DAL FRAEZET 2 5T H72012, R A I fE
MENDAT ULV AFA~D Cs DILFERBAREZH X MAETFONICIVFEE L, REREICRAE LT
Cs DALZEFE BIRREIN, AT UV LV AERF DO SiGABICL - TERD Z L EZHALNT LT,

F—D—F: @ XHHEETHH, BKIFLETT 77y b, AR S WRE, BT A

1. #E

VET T 7Ty MR, @RISR SN AT UV RIICE D 7 A H#(Si)E Cs AL G E
ZUBENA LW AE T D T ENBEIND, o T, BEE R IREEFTAPFELHFEIZBW T, FA
HEEM A& LTt 7 A (Cs)nn b OFIE SR lids L OHU U TIEREF D 2012, Cs D EMIRE
AONZT LD ENEETHD, €2 TARMETIE, R FFEEMREIE LT T T 7 o7y MRk %
FE LIZIRE - FHASEME T TAT U LA (SUS304) 22— 2L LT SigaABE2E LSRR B A 0R
AL S SH 72 Cs DALZEREAIRBE D434 2l X BROCE A4 6 L 0 i~ 7=,

2. ERAE

SiafifE (02,1%)D#E72% SSHER A %2 Ar/H, KR K H IR 800°C TAFF L. CsOH - HO % N#R
P XSS A F T Cs WA SH72[1], AR SR AERE(~30 u m)D Cs DALZAEAIRRE D 434 % B
LT D7D, Bt OWE 2RO U TBIRMEIR A KT D LRETo72, S HITHHIZK-B I 77—
GENF) % T lpm FEEE I LU 2 7 e — 7 & LTI B & 22 B0 el X SO 140 e % 9281
Lice BROT R - WRICEY, CsWAFBOEEMN S SS HARM £ T Cs AL2EE ARG K OV A & 74T
L7,

3. R - £ ______/"\_
Si ZAHED % SS HAKIT Cs WA U7l oW 25 St ik Jg 12 > Tl %

T LT A4 O X B0 A LT bV Z Cs WAERTD SUS304 Ak
(Si 0.2% % 1.0%)3F DN AEHERAEL Fes04 D 227 hL &l L= b D& X 1 [511.0% CsBR A&
2”7, Cs WMEKRDOKERED AT MBS XX —10~
15eV ICR BN &L Cs Sp WEMLICHKET D2 H DO TH S, 0~10eV DA .
A7 MV (FEIT Fe 3d EALOFGNIOWT Cs 25 L7- 2 2OElE \/\
FBT 5 &L Si G 0.2% i, FEE QM7 Ok A g ok SO0 eRE

&ML L, FesO4ITHI< 725 2 LMD o To, il CIRPIIERL O RIE S ‘Fo—"/\s

Intensity

1Si 0.2% CsB% & il

R & HOETCs WA LD REHE LD D Si i BEARAFIEIZ DOV TRk 1 Bi 10 5 0
inding Energy (eV)
Do H1 EXABFARICEYRELL
IEFHFARINIL
BEXR

[1]1F.G. Di Lemma et al. / Nuclear Engineering and Design 305 (2016) 411-420

*Masaaki Kobata!, Tetsuo Okane', Keisuke Kobayashi', Kenji Ohwada?, Kunihisa Nakajima', Eriko Suzuki', Masahiko Osaka'

Japan Atomic Energy Agency, National Institutes for Quantum and Radiological Science and Technology
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BAREBRMCEEBORRAICF T -EREHR
(5) BKIFELEFTT7ZOV TV MROR FAOYF ) LBHBITERORE

Fundamental Research on Fission Product Chemistry
(5) On the release and transportation behavior of Strontium under an LWR severe accident
=i T, EE EER Y, R EERT R R A, ER EE
AR 0T ZE BR FE R

FHR OB A B G R RER T T NV AL PR RIC L VK BT 77 7 K (SA) FED A b
nrF UL (Sr) OMEBITHENCE 2 5 FAKOEEEZRF Lz, KEKIKRZEBK TR, KEKTRH
K[CHHEBITED/NS WV St PERBEREIN OIS D —FH T, BNEGRE~OBITEIIMEL 725 THErE:
N>D Z ENFINoTz,

F—T—R: X bRy F YA KL BT BAFYET T2 VYR

1. %8

FEFEHME FP IS LD St OBREND & OIBATEENCET 28 AIZZ LWy, EreRAKICB N T
PRER D ORI MEE SN D ATREMEN R EN TV A1, 207D B U A D v B HEFED 2272 597,
WRNEL BMEKRET A A Mo Fon (Sr) bY—AF—AFRERERFEETHY ., BHICEEE —FH%E
(1F) BEWFICmT 727 7 VB LAEEICB T 2 I BEOBLUA THLEENILETH H, £ 2T, Sr DMK
HBATHENC G 2 5 RIHR OB L TN 2 72 DI L Pl it 2 AV T TR OB 2 Tl LT,

2. BWAE

PREFND O Sr DR, FRIHA O EZ B E A RER €T L Th D CORSOR-0 €7 /L% VTt
BU7Z, RESME. 1F 1 5HIcx4 2 iHE2] 255 12, FEE 15 K/min, fEiRE 2400 K & L
72o Sr Okt &% 20 43 2 L ICREE L AL P RIS LY Sr OEKHE & FOAREE I LT, £,
S N7z Sr ARLRFENMEIRB~BIT L TV Z 2 BE LT, iE% 150 K 2K F S8 b Erat
BafTolz, TOBE, BEEMILE OIRE CERFZIZEE LT X VKR ~IIBAT LRWE CTRE Z21T-
2o FHRE L TUIKRER K OKERRKZO 2 K0 CTHEEZITo T2,

3. RS Solid Iing: steam starvation atmosphere
RN B et S =B D Sr RAFE L 7 e Dashed line: steam atmosphere

DAERRE A LR e R T, AERRZEME 8 2400
T Sr OFHHIRIEE . BLEOHOEEKS L LT g 2200

BT 5 Z NS oT-, BITRICBWTIE., AKX 'gl,moz ] Terrﬂature L 2000 %

[EFRTEHACERITMHE» S BT IC 5 [ 1500 £
Sr(OH): & LTHATT 5 /T, KEGRZHEHL § 1600 2
CILEK Sr SMERFENED SrO ST kT B D Lt B L e

Biott, TOT LN, KEERZHERKICBY 3 oo

T Sr ORIHEE SN D 2 BT RERE oL B .

/E'\%/\@/Eéﬂﬂz &K Y tti&éﬁ%{ﬁ%ﬁf&%ﬁﬁ‘ ﬁ:%ﬁ)ﬁz Lo 30 50 7‘0 ‘;) 110 130 150 1701000
U570, AR EORIRE £ TCOBITEITEKL Time [min]

RO ARIED DS = £ DT B B ORSAER R (B AR

FHE, FEE  KAKRKZFEHER)
B35 30
[1] #)Z1E. S.Miwa, et al. Proc. ERMSAR2015, [2] ]z IE. VEJR %] 5, JAEA Data/Code 2012-018

Shuhei Miwa', Naoya Miyahara!, Eriko Suzuki', Kunihisa Nakajima', “Masahiko Osaka!

1Japan Atomic Energy Agency (JAEA)
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RE - RAEMNRZZE LB oERERSREBY DS
G) My FIFPREDILIAZTOEKRREICETEELILNTA FORIKE
Behavior characterization of volatile fission products in meltdown nuclear fuels by a method in
consideration of surface and interface effects
(5) Wettability of cesium halide on solid surface of yttria-stabilized zirconia
A KA, BRI Y2, A B SEILG KA (RTEY, RH R, TR OEES, L fhgr 1l
VRIRKRT:, ST &80T, SEFRE

Ay P TEREND NV a=T OEERRICBIT 58S 7 AT A ROWEREED 525 0% EZBRIIC K
SEL7,

X—D—F:EE Ay NI TRENRT V=T, GUbEY UL, BEVTULANTA R

1. #¥E

TR R Tl 582 7 A (Cs) & 2 U R()DOBAERD B ORI ZET 2 B 525 Z &1,
VBT T I UT v MEDY — AL — LTI OREE R EICERT 5, T E TOMT, Csl K U0, £
AR L7 BRIC, D CRIFICRIVANR D Z EDRHERINTWAHH, F7oay NI TRERT V=T
(YSZ)Z it hb R CHRAAR Csl X, Z DD TRAFRBNMEIND | ZREMORIR 2RI E LT, WEIZETY
Jaip A — )L TRET B A2 WE L@, ik Csl THEGE SN TV ARRAENEENI N E TIClE
ENTELT, WK Csl OX¥EZRELITRT S 2 &3, ZOBHBRB OB ORI E T 5 &
B x D, AWFTETIXIRIA Csl DIFNZHEEZBRZTHZ L2 HMIZ, Csl LR TTAHA Y NTA RMEAW O
B OB 2 MGE L7, BERAIZIE, A2 VT, [EIR YSZ FEICHE LY 7 AT A4 K CsX
(X=CI, Br, ) Z Z N EIERM S BB O, it 7 AT 4 ROERIREEL BHEEZ LT,

Fig. 1. T YSZ B T+ 2t v

LT A ROTZ2RT, IWMORTIIEND
Fi o ERERFITR ST B, @)1 CSClL (0) 1 <b>“—-

CsBr, ()X CsliZHIELTWoD, WThodtv

2. R, BER

T AENT A RY . EREE ., EHICER YSZ Fif © 7
5 Csl THER SN T W - Hied T RAF 72y 258 '

OJFER D E R LI OFBE T Tl Wi Fig. 1. YSZ HilfmEw CIREld 28 7 AT A R
LM eI b B S b et 2 A LT, (a)CsCl, (b)CsBr, (c)Csl.

SEXH
[1] BRMRFHE, IST, SCHIREA R 1R ARSI IE A =3 7 T ¢ 7', 240404, http:/Amww.jst.go.jo/nuclear/research/240404.html .
[2] AN SR etal, 2016 SEHAF /PO 3B12, ARBK 2006 4E9 .

*Hiroto Ishiit, Ken Kurosaki® 2, Yukihiro Murakami?, Yuji Ohishi?, Hiroaki Mutal, Masayoshi Uno3and Shinsuke Yamanaka® 3

10saka Univ., 2JST PRESTO, 3Univ. of Fukui
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[1113-17] characteristics of fuel cladding
Chair: Ken Kurosaki (Osaka Univ.)
Mon. Mar 27, 2017 4:25 PM - 5:50 PM Room | (16-304 Building No.16)

[1113] The evaluation on the applicability of SiC composite fuel cladding for the
Accident Tolerant Fuel to the existing PWR plants
*Kenichiro Furumoto’, Seiichi Watanabe', Teruhisa Yamamoto', Hideyuki Teshima', Shinichiro
Yamashita?, Fumihisa Nagase® (1. MNF, 2. JAEA)
4:25PM - 4:40 PM

[1114] The evaluation on the applicability of SiC composite fuel cladding for the
Accident Tolerant Fuel to the existing PWR plants
*Yoshinori Yamakoshi', Manabu Miyata’, Kazuki Kirimura', Masatsugu Mizokami’, Shinya Kosaka'
, Shinichiro Yamashita?, Fumihisa Nagase® (1. Mitsubishi Heavy Industries, Itd., 2. Japan Atomic
Energy Agency)
4:40 PM - 4:55 PM

[1115] The high temperature strength anisotropy of full and/or partial-
recrystallized Zr-Nb alloy
*Sho Kano', Huilong Yang1, Nagasaka Takuya?, Hiroaki Abe’ (1. The University of Tokyo, 2.
National Institute for Fusion Science)
4:55PM - 5:10 PM

[1116] The development of self-healing coating on zirconium alloy
*Zhengang Duan', Huilong Yang?, Sho Kano?, Kenta Murakami?, Hiroaki Abe? (1. Tohoku
University, 2. The University of Tokyo)
5:10 PM - 5:25 PM

[1117] The Relationship between the Circumferential Strain and the Bending
Strength after Quench of the Fuel Cladding Ballooned during a LOCA
*Takanori YUMURA"', Masaki AMAYA" (1. JAEA)
5:25 PM - 5:40 PM
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(1) BEEEREFORES S F L OF
The evaluation on the applicability of SiC composite fuel cladding for the Accident Tolerant Fuel to the
existing PWR plants
(1) Evaluations of the fuel rod behavior during PWR operational conditions
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“Kenichiro Furumoto?, Seiichi Watanabe! Teruhisa Yamamoto!, Hideyuki Teshima®, Shinichiro Yamashita?, Fumihisa Nagase?

"Mitsubishi Nuclear Fuel Co., Ltd. 2Japan Atomic Energy Agency
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(2) YEF7T7Y T2 MitteEh
The evaluation on the applicability of SiC composite fuel cladding for the Accident Tolerant Fuel to the
existing PWR plants
(2) Evaluations of severe accident tolerance for SiC
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The high temperature strength anisotropy of full and/or partial-recrystallized Zr-Nb alloy
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[17 S.V. Shukla et.al., Journal Nucl. Mater., 273 (1990) 130-138.
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The development of self—healing coating on zirconium alloy for light water reactors
*Zhengang Duan!, Huilong Yang?, Sho Kano?, Kenta Murakami?, Hiroaki Abe?
1 Tohoku University, 2 The University of Tokyo

Abstract: For the extension in burnup and enhancement in safety margin within a short term, a new conception of a self-
healing coating has been proposed. The selection of the candidate material for the coating, the coating fabrication, and

verification of the self-healing property will be conducted sequentially.

Keywords: self-healing, coating, zirconium alloy, fuel cladding,

1. Introduction

During the development of advanced fuel claddings for light water reactors (LWRs), the waterside corrosion
of the fuel claddings is generally recognized as one of the main limitations to burnup extension of nuclear fuels, reducing
operator refueling downtime. Moreover, accelerated hydrogen uptake in the claddings was observed at high burnups,
which is also one of the most important issues limiting high burnup fuel performance from the viewpoint of cladding
integrity. Many new Zr-based alloys with higher resistance to uniform corrosion and hydrogen uptake have been created
by optimizing the metallurgical composition and/or manufactural process, which, however, was considered that the
likelihood of further improvements making a significant difference was limited. Currently, the coating technology has
been widely applied in cladding to increase water corrosion and wear resistance due to its outstanding profits. The major
benefit is the economics as the resistances can be improved using a coating on existing Zr-based claddings without the
necessity to modify the base materials, contributing to the possibility for commercial application in the very near term (5
years or less). Additionally, coated Zr-based alloys are characterized by superior properties i.e. higher melting point, lower
hydrogen absorption and generation at elevated temperature, thereby mitigating severe accident consequences. In addition,
the self-healing coating, which can repair the damages automatically, or by an external trigger, is much more attractive.
2. Results and conclusion

In this research, two schemes have been proposed to achieve the self-healing property. For the first scheme, the
coating was designed to contain two or more kinds of oxides, at least one of which is the healing agent while others are
the matrix of the coating to protect the former during the normal operation. The healing agent would be hydrated into
hydrous diffusing into the crack and then transferred back to oxide form under irradiation or in loss-of-coolant-
accident(LOCA), thereby repairing the cracks. What’s more, the healing agent also can be induced from the coolant as
the dispersion. On the other hand, the oxidation-induced crack healing was applied in the second scheme. Metal powders,
disposed in the stable oxides, would be oxidized into oxides or hydroxides, accompanied by volume expansion and the
formation of chemical connection in the crack wall if the metal powders were exposed to the service environment. The
preliminary study has been performed to select the candidate materials for the coating according to each crack-healing
mechanism. The interconversion between of the oxide powders, Fe,Os, ZrO,, Cr,03, NiO, Al,O3, ZnO, Si0O,, and TiO,,
and their corresponding hydroxide powders were investigated by autoclave experiments and y-ray irradiation. Two SiO,
pellets with 10wt.%Fe and 10wt.%Cr, respectively, were sintered to estimate the feasibility of the oxidation-induced crack
healing. The corresponding coating fabrication also would be studied in the next step.
Acknowledgement: A 521 [SCERN 78 S8R0 & fE 4 L 72 IR 1 BRI - AMBERMEEFRZE) [ L v FEmSnsz DHLy
FHCMFPERRE TH CEEMRER RS & Vv a=0 A84) OB ICX 28 EZ T T\hET,
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The Relationship between the Circumferential Strain and the Bending Strength after Quench
of the Fuel Cladding Ballooned during a LOCA
A L, R Bud!
U A ARJRL T RIS B R A

LOCA [Rf D3l FEJRE 2 Fige U 72 56 T CHEAURER K ONR(L S W T AR BRUEE 2 T 4 it 73R & 52
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FeA53 % prior- BAHIE S DMZNE DI T HELEZ B b,

Keywords : Fuel Cladding, LOCA, Quench, Circumferential Strain, Bending Strength, Four-Point-Bend Test
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Oral presentation | Ill. Fission Energy Engineering | 303-1 Reactor Instrumentation, Instrumentation System, Reactor
Control

[1J01-05] Instrumentation and digital control system
Chair: Akio Gofuku (Okayama Univ.)
Mon. Mar 27, 2017 2:45 PM - 4:10 PM Room J (16-305 Building No.16)

[1J01] Effect on Electrical properties of High-Temperature Typed MI Cables
under Gamma Irradiation
*Hiroshi Shibata', Tatsuya Onizawa?, Tomoaki Takeuchi’, Hiroko Nakano', Toshiaki Uehara’,
Takafumi Takeno?, Kuniaki Miura?, Kunihiko Tsuchiya' (1. JAEA Irradiation Engineering Section
Neutron Irradiation and Testing Reactor Center, 2. SUKEGAWA ELECTRIC CO.,LTD.)
2:45 PM - 3:00 PM

[1J02] Corrosion Property of Sheath Materials using M| Cables at Conditions
Simulated Severe Accident (2)
*Hiroko Nakano', Noriaki Hirota', Tomoaki Takeuchi', Hiroshi Shibata®, Tadahiro Nemoto?, Yukio
Hanamoto®, Kunihiko Tsuchiya' (1. JAEA, 2. KAKEN)
3:00PM - 3:15PM

[1J03] Evaluation of in-water wireless transmission system under sever
conditions
*Noriaki OTSUKA', Tomoaki TAKEUCHI", Kunihiko TSUCHIYA', Taro SHIBAGAKI?, Hirohisa
KOMANOME? (1. Japan Atomic Energy Agency, 2. Ikegami Tsushinki Co.,Ltd.)
3:15PM - 3:30 PM

[1J04] Behavior of Irradiation Degradation of Image Sensor for Radiation-
resistant Camera
Tomoaki Takeuchi', Noriaki Otsuka', Kunihiko Tsuchiya’, *Shigeo Tanaka®, Osamu Ozawa?,
Hirohisa Komanome?, Takashi Watanabe®, Shunji Ueno* (1. Japan Atomic Energy Agency, 2.
Ikegami Tsushinki CO.,LTD., 3. Brookman Technology, Inc, 4. Tokyo Nuclear Services)
3:30 PM - 3:45 PM

[1J0O5] The Completion of Renewing the DCS at the F institution in the JNFL
Reprocessing Plant
*Hitoshi Mita', Takashi Miyazaki?, Tomohito Ishikawa?, Fumiyuki Setoguchi’, Hiroyuki Tokoro',
Toshiyuki Tokoro', Takashi Hamada?, Toshio Kasano?, Kenichi Tomi® (1. TOSHIBA Corp., 2.
JAPAN NUCLEAR FUEL LIMITED)
3:45PM - 4:00 PM
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Effect on Electrical properties of High-Temperature Typed MI Cables under Gamma Irradiation
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[1] H.BOCK, M.SULEIMAN, NUCLEAR INSTRUMENTS AND METHODS 148(1978)43-50

[2] Takaaki Tanifuji, Yoshio Katano, Tetsuya Nakazawa and Kenji Noda, Journal of Nuclear Materials 253(1998)156-166
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Corrosion Property of Sheath Materials using M1 cables at Conditions Simulated Severe Accident (2)
ThEFT-Y, JRE Eowl, KN PR SR AL RAR B HER 1T B BET
VR TR, 2 (LA

Ji- 35 BT OB IS R ERBR BRI B T 2 @i ML 7 — 7 OV S — AM ORI & LT ®E L
SUS316 K Y NCF600 (22 T, L Sl & #Hf L7282 855(02, 02/H20, 1o, 1:/CO/OL/H0 %) 1241 A it £
PEARFIRTAER, BT AFEKUCL Y . WEENERY | BHRERBEERT I LN ghoT,

F—U—F: BEEHIIRE, &SEE M F—70, BERE, LR

1. #8

JRF SR BT OB T HIFWNFHIT — % 25 TE D3I & LT, &RMEmEsitgr —7 L
(Ml 7 =T WVYDBIFE Z1T> T\ D, FFIZ, BESESIE Z > 728, JRIENIE, 235, BB, KFE. KK
ROIEDNE R ENE ENTRE T AFHATIZELIND 2 ENE M7 —T VY —AM D
HHBENESE SN D, AFIETIE, v —AME L TERE LA —AT A FRAT L A SUS316 &
W= 7 VG4 NCF600 (22T, s S B s 2 45t L 72 F7PAR (02, 0o/H20, Iy, 1/CO/O-H,0 %)
BT DM R % M L 72,

2. RERAE

02 2 O 02/H20 FEPFHAKIZI1T 5D SUS316 M T8 NCF600 DAL, TG-DTACR v F 2 ¥ 23 i) 2 Hlu
THNEAH(700~1000°C X 2h) 233 1F 5 EEZAA(LZHE L, SO EEA L E ANC X v 3 E T8 Kp
I L7, 7. BB ORIASIEN— A A A (N2+20%02)% 200cm/%y THEA L, H,0 O FAE IS
\Z &0 A& 90°C IZHIlE L CiT o 7=,

TRAZ 12 L OV 1/02/COMHR0 TR 31T D it B 1 B R A S e (A FH:234mL) PN 12 SUS316 & T NCF600
ORBRF ZFRE L, ME S L EEFRIRFO 3 0 RIRE 25 U720 2 28R A SR B CERFN
DANENGRER(700~1000°C X 96h) 21T - 7=,

KRB, R OB ES. SEM Bl52, EDX TR L O X BEF 21T, RS O
ExIT> 12, -

3 MRRUER
TG-DTA (2 X v JilE L7-E&Z L &EIX, NCF600 LV %
SUS316 M 15773 Op e N 02/H,0 FHIER & b KE Mo T, 55
Nl EEELE BN L2 EEER Kp o7 L=7 X
7ay hEKIRT, ZOfEE, SUS316 O R L
F—, 0, KX 0/H0 FFR T, IFEFAKOHEETH S Bncreonoy |
Z LWy hotz, £7-. SUS316 & NCF600 aklk i id# 102 ‘ '
o S N 0.6 0.7 0.8 0.9 1 1.1
W — 2L IR S TR Y . XRD HIEIZL D T % 1000 (1K)
SUS316 Tl Cr,03. NCF600 Tix NinzO4"§° 3Cr,03-Fe,03 1 BRIz EB—XFOT7 L= TOY b
NEIEE STV, o
I, 2 Y 1,/ICOI02/H0 FRFARIC I 1T 2 3R T DR Bl S
BAK 2R T, ZORER, SUS316 D EIZH) 10~100um
REEOABNBESN, ZOABOEITHBRIEE L & b

-
[=]
—

H [m :
@31655(0,/H,0) E
10 | ®31655(0;)

Log kp (mg%/cm?/h)
=
[=]

(THEIN L T 7z, — 7 NCF600 O i I AL ANV ST, ol ED
Y — IR TRAC B DS TR S Tz, 2R BEMER I & 2 REBIFE (a)SUS316, (b) NCF600
LI E XD SUS316 TIIlik#C/KARKUS & 0 5 — 722 Rfb ) (BAERREE - 1000°C. BEIK : 1,/C0/0,/H,0)

AT 503, SURICLVABPEI VT, ENENTERBENELR D Z LRI I L7,
AW, BRFEELAEW = RV —)TOOZFEHEE L UCERE Lz DREMR FIFEL SR

(BT BB 2 (R R R B T CHEH ATRE R B O X 7 A EEA L)) DR TH D,

*Hiroko Nakano?, Noriaki Hirota!, Tomoaki Takeuchi?, Hiroshi Shibata?,

Tadahiro Nemoto?, Yukio Hanamoto? and Kunihiko Tsuchiya!

LJAEA, 2KAKEN, co.

2017% BRRFH%¥S -1J02 -



1J0O3 201 7TEEDES

BEIRIE T 28 1 5 KD RBEE D X T L O

Evaluation of in-water wireless transmission system under sever conditions
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Enhancing Emergency Response on the Field Based on Analysis of Fukushima Daiichi Nuclear Accident
(1) Workload Management against Multi Tasks
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Enhancing Emergency Response on the Field Based on Analysis of Fukushima Daiichi Nuclear Accident
(2) Resilience Considering Time-Depending Factors
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Diagnosis Framework based on Combined Use of Agents
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(1] &z, AR, R, dFIER: B AR /17574358, vol. 37, No. 8, pp. 729-739, 1995.

*Haruna Hayasaka!, Makoto Takahashi'
Tohoku Univ.
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[1KO01-04] Pool Scrubbing
Chair: Shunsuke Uchida (IAE)
Mon. Mar 27, 2017 10:50 AM - 12:00 PM Room K (16-306 Building No.16)

[1KO1] Experimental Study on the Aerosol Removal Efficiency of Pool Scrubbing
*Miyuki Akiba', Akitoshi Hotta' (1.S/NRA/R)
10:50 AM - 11:05 AM

[1K02] Decontamination factor measurement of pool scrubbing
*HAOMIN SUN", YASUTERU SIBAMOTO', YURIA OKAGAKI", TAISUKE YONOMOTO" (1. Japan
atomic energy agency)
11:05 AM - 11:20 AM

[1KO3] Experimental study on aerosol behavior in a gas-liquid two-phase flow
Kazuki Yamamoto', Kouta Fujiwara', Tomohisa Yuasa', Shimpei Saito’, Naoki Horiguchi', Akiko
Kaneko', *Yutaka Abe' (1. University of Tsukuba)
11:20 AM - 11:35 AM

[1K04] Experimental Study on Particle Behavior Inside a Single Rising Bubble
*Kouta Fujiwara', Kazuki Yamamoto', Shinpei Saito’, Tomohisa Yuasa', Naoki Horiguchi', Akiko
Kaneko', Yutaka Abe' (1. University of Tsukuba)
11:35 AM - 11:50 AM
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Experimental Study on the Aerosol Removal Efficiency of Pool Scrubbing
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*Miyuki Akiba, Akitoshi Hotta
Regulatory Standard and Research Department, Secretariat of Nuclear
Regulation Authority (S/NRA/R)
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Decontamination factor measurement of pool scrubbing
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*Haomin Sun?, Yasuteru Sibamoto?, Yuria Okagaki'and Taisuke Yonomoto! YAEA.
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Experimental study on aerosol behavior in a gas-liquid two-phase flow
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[1] Hashimoto, K. et al. Proc. of the Int. Topical Meeting on Safety of Thermal Reactors, (1991) pp. 740-745.
[2] Owczarski et al., NUREG/CR-5765(1991) pp57-65.

Kazuki YAMAMOTO!, Kouta FUIWIARA', Shinpei SAITO', Tomohisa Yuasa', Naoki HORIGUCHI' and Akiko KANEKO' *
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Fig. 3 Visualization and PIV (flow rate 42.4L/min)

Yutaka ABE!

University of Tsukuba
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Experimental Study on Particle Behavior Inside a Single Rising Bubble
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“Kouta FUJIWARA!, Kazuki YAMAMOTO?, Shimpei SAITO!, Tomohisa Yuasa!, Naoki HORIGUCHI!, Akiko KANEKO?,
Yutaka ABE?!

tUniversity of Tsukuba
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[1KO5-08] Source term and Filtered Vent
Chair: Tetsuaki Takeda (Univ. of Yamanashi)
Mon. Mar 27, 2017 2:45 PM - 3:50 PM Room K (16-306 Building No.16)

[1KO5] Evaluation of Fission Products Released during the NPP Severe Accident
*Ayumi Itoh', Karasawa Hidetoshi’, Marco Pellegrini’, Okada Hidetoshi’, Naitoh Masanori' (1.
The Institute of Applied Energy)
2:45 PM - 3:00 PM

[1KO6] Evaluation of Fission Product Released during the NPP Sevier Accident
*Hidetoshi Karasawa', Ayumi Ito', Marco Pellegrini’, Hidetoshi Okada’, Masanori Naito' (1.
Institute of Applied Energy)
3:00 PM - 3:15PM

[1KO7] Development of evaluation method for two-phse flow in Venturi
scrubber for filtered venting
*Naoki Horiguchi’, Hiroyuki Yoshida?, Yasuhiro Nakao', Akiko Kaneko', Yutaka Abe' (1. Univ. of
Tsukuba, 2. AESJ)
3:15 PM - 3:30 PM

[1KO8] Development of a high efficiency multi-nuclide aerosol filters for
radiation protection during a process of cutting core
*Tadashi Narabayashi', Akinori Ishii', Go Chiba', Masanobu Sato?, Takao Masuda' (1. Hokkaido
University, 2. Tohoku University)
3:30 PM - 3:45 PM

©Atomic Energy Society of Japan
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Evaluation of Fission Product Released during the NPP Sevier Accident
(17) Improvement of Cs deposition model in the SAMPSON code
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[1] R.M.Elrick et al.,”Reaction between some cesium-iodine compounds and the reactor materials 304 stainless steel, inconel 600
and silver”, NUREG/CR-3197 (1984)

[2] N.E.Bixler, “VICTORIA 2.0: A mechanistic model for radionuclide behavior in a nuclear reactor coolant system under severe

accident conditions”, NUREG/CR-6131 (1988).

*Ayumim Itoh?, Marco Pellegrinit , Hidetoshi Okada® and Masanori Naitoh!

The Institute of Applied Energy.
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Evaluation of Fission Product Released during the NPP Sevier Accident
(18) Evaluation of Cs deposition behavior by Phebus FPT1 test analysis
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X 1 FPT1#Bx/—F

BEXH
[1] B. Clement and R. Zeyen, Annals of Nuclear Energy, 61, 4-10(2013).

[2] B. Clement, et.al., Nuclear Engineering and Design, 235, 347-357(2005).

Hidetoshi Karasawa’, Ayumim [toh’, Marco Pellegrini’ , Hidetoshi Okada™ and Masanori Naitoh
'"The Institute of Applied Energy.
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(5) RREERICE TSR EFREHE
Development of evaluation method for two-phase flow in Venturi scrubber for filtered venting
(5) Mechanism of droplet generation in annular dispersed flow
RO EA 2, EH FZC, R R/RKR, e BEF, B 8
VLR, IR AR
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view
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P Wave of backwater
on side wall surface

Edge line of the droplets
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Fig. 1 Visualized area in Fig.2 W’all surface (hole side) Droplets generated on hole side wall surface

BEXH Fig. 2 Hydrodynamic behavior in VS at jo,th 317 m/s
[1] A 5,2016 4 H AR 7 )72 KO KRS
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RAZINITFAN—T 4 I E—DRF AN =X LERERBDAIE
Development of a high efficiency multi-nuclide aerosol filters for radiation protection during
a process of cutting core (3)Investigation of Capture Mechanism of Metal-Fiber Filter and
Measurement of Decontamination Factor
‘REM E BARE TER' GHREE’ BEEX' (EEXFE TERIEXFE)
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Advancement of Sodium-water Reaction Phenomenon Analysis Code SERAPHIM
Application of Unstructured Mesh-based Numerical Method
TNYE BETE Y, RS 2 EH FEL ORE B2
LRI, X7 — T —

ERIFAR R AERIC B T HEAEMENRFFROFMA B E LT, T M UL — KRIEB G E T =
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O Na—KALSE RS 22 xb 8 &3 D B am O BT = — R SERAPHIM ZBHJE L T\ %, ARMT == — RIXAE
SKRAEIERS 25 G & L CWTedy, ABVE OIF(ET 2 M IRAR IS U TR 2 ) 13 % 72 9D IR i
F AT FEZ BB L, 2SR O —BR & 72 2 b 22 ki L 7=,
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[1] Uchibori, A., et al., Mechanical Engineering Journal, \Vol.3, 2016. §
[2] Kuehner, J. P., et al., AIAA, 2002-2915.
[3] ZEJHMth, JR&F2 2011 FOFEE, H21.
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Hierarchical Analysis on factors related to self-wastage phenomenon in sodium-water reaction
ok OKE, 1R ¥
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Development of Evaluation Method for Cold Trap in FBR
(1) Numerical Analysis Method of Impurity Precipitation in Packed Mesh
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Development of Evaluation Method for Cold Trap in FBR
(2) Analytical Evaluation of Impurity Capturing Capacity of Cold Trap
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Computational Study of Forced Convection Heat Transfer for Heating of Liquid Metal in a Circular Tube
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AREIRE, TR & ORI O BB R4 & ER, § AR TR, BRI ERERE, 7
AT & OSEEJRRIR OBABARHTAERIL, FBRAS R ORBMKRR P R mIRE, G L7238 A 0 & O PR
(Tin, Tou) % ELRRARE] L 72 JRATRIR & 1ZIF— 8 L. BEUKBISNERERED | ;
FREIGE, RTESOVERRO EREG LIZERETH S, wIZ,H L
BIRBAMBICTHB W T, KDMEYEEZT T,=583.68K, u=0.0852m/s .
q=0.9971x10°W/m? |Z %9~ % RLAB ARAT & - C dy=6.7mm, L=52mm O [ %
BB EMA R IT N R IR, PR & OFEIKIR % JRFEMR, IR— S8R T
AR, FEERRPITNER IR, RTE S OFEHIRO EFEIG 1T T E M
FEEMRIZ I LT 270 fFCIERICRZ WV, BAOMHY EE d=19.3mm, %
L=52mm o 44 FEEA T T,,=583.68K. u=0.0852m/s, §=0.9971x10°W/m?(Z
xF 32 BAEFEAT RS S CRBMVEARFTN R IRE , RATR S OFEIRIR b k%
Br, R R CoR T, BEMKRFTNREIRE, RTR S OFEHIRIRO E
HEGIT TEMEREAL Y 121 fERX VO ANRIEETH B, ool

[0 — R P R EMA T L K DA Y AR S VBV A G BRI T D 2B AR 900F Bieesumes
WS4 3 O Nu & Pe @Eﬁiﬂ;@&(ﬁ@fﬁ% IRITFEEE D NUgyg | Tiessssk|

|3 SRR B O D BTG oo L1RIE 50T 5, BMAHSE AR D goof. taomstms
NuaadOJiE Nu & Pe AL 0 2.88 5 K&\, FIEREUKOKIFYE ¢ | pm
B BRI KT 5 SBT3 o L/ ARG LTor = F
o ARIFHLERIZB N THEREIYRD Nugyp(=4.43Y NI, Pe=8.92 T
EAEREBIRD Nuao(=6.528)A\L Y 32.14%/h S\, BN ERICKS Y
TH R BALD Nuae(=5.429)[1IZ. Pe=25.07 T [ & HE(K D  eoofaooem
NUayae(=18.81J 0]k ¥ 71.14%/ 1 S0, & BRI RHR MR 2 Sfiffighr L s S0
ToRERIE, T & Z OBRICI W CTIXEVIAR Y BRI 2 TR oo 5 2
TEMERBROMATRE R L X0 EERE R AR T Nu & Pe OBIFRIC 2
FUNTULAT A S EAE OB R D J7 08 & 0 B TH D o IHIPH DR P
FUZB W TR Y ERIT KT 5 [ RGN EMRE O AT 24T f [ - swcirindvble,
U EHRIR ARG B O T R BMAR O — AR MR R R Nugyy & | —— g
TEMAERBYED Nugy D & LTk FEHT 2@, wl

Nu, . Nu, . =0675 1 =2z B

av,H z
4. FEHR  KDMEERIZE T 2 NERBEROFBIR /TN EEREL., 5
TR S OWHR O EREIG T T ENERBYRICHE L T2705 K& <, E
NUan(=4.43) 1%, Pe=8.92 |2\ T " HEMEHHIRD Nuy(=6.528)L v |
32.14% s S, i IR AR T oD P8 8 BVAR D — R A R A e BM s i R
2 Nugy & “HAEFEERD Nug,g DI E L TR ZEHT 5, 107 L
BEXH (1) Shiotsu, M., et al., NURETH-6, 2, pp. 1292-1301, 1993.
(2) Hata, K., et al., NUTHOS-11 N11A0011, pp. 1-13, 2016.

Normal tube

Hydraulic diam. ]

= ———==dy=6.7mm —

Thermal equivalent digm.
d,=19.

o T'
® TipandTof

Tout Measured
atz=0.429 m

Koichi Hata®, Katsuya Fukuda™ and Suguru Masuzaki *
'GSMS, Kobe Univ., 2 National Institute for Fusion Science
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Oral presentation | lll. Fission Energy Engineering | 304-1 Thermal Hydraulics, Energy Conversion, Energy Transfer,
Energy Storage

[1K14-16] Two-Phase Flow and Phase Change 1
Chair: Michio Murase (INSS)
Mon. Mar 27, 2017 5:10 PM - 6:00 PM Room K (16-306 Building No.16)

[1K14] Development of a Drift Flux Model for Rod Bundle Geometries at Low
Flow and Pressure Conditions
*|kuo Kinoshita', Toshihide Torige', Joshua Paul Schlegel?, Takashi Hibiki® (1. INSS, 2. Missouri
S&T, 3. Purdue Univ.)
5:10 PM - 5:25 PM

[1K15] Basic Experiment on Void Drifting Characteristics around a Cylindrical
Obstacle under Stagnant Water Condition
*Akinori SATO', Shinichiro UESAWA?, Hiroyuki YOSHIDA?, Kazuyuki TAKASE" (1. Nagaoka
University of Technology, 2. Japan Atomic Energy Agency)
5:25 PM - 5:40 PM

[1K16] Development of Prediction Technology of Two-Phase Flow Dynamics
under Earthquake Acceleration
Akifumi Miyazaki', *Yuchen Wu', Akiko Kaneko', Hideaki Monji’, Hiroyuki Yoshida?, Yutaka Abe'
(1. Tsukuba Univ., 2. JAEA)
5:40 PM - 5:55 PM

©Atomic Energy Society of Japan
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EREEEFHTICETSOY FAVERILEY I 25y RAEEARXDERE

(1) HHEIX DS & BRE AT

Development of a Drift Flux Model for Rod Bundle Geometries at Low Flow and Pressure Conditions

(1) Drift flux Model Development and Validation
R ARE L B 2% Y Joshua P. Schlegel?, Takashi Hibiki®
VR N4 AT MMIFFERT, 2 Missouri Univ. Sci. Technol., 2 Purdue Univ.

R EBIRESMCBIT A0y KXV RADHAART A—=ZDBEMNMEET ML L= R 7 v 75 v 7 2R
KAEBFE Lz, AR EMAAATS RELAPS =2— K& EPRI O AIAENT=A Y 5 /LD RELAPS

A— ROy RN RVNRA RROTFRGE 2 i L7z,

F—J)—KR: RKUTZRNTITSY 7 RETFN, vy KAV R, RA F=Z, RELAPS

1. 88 v RV RLZBTAIEROR A FRMEERZ,
v RL—7ElEETP O HEil> LOCA B DN CHEEE L 72 5K &
IRIESAE T Co A8 2@ U2 T C X 720, ABFRE T,
M BERIERGE T TODANT A =2 DM EET b Lz N
V7 v 77y 7 2AEBEXZABE L, b6, AEEKZ
RELAPS =t— RI{ZHLA A, FEERMATIC LV AR A FROTHIKE
JE & RRRE LT,

2. HAX R MHEALORBIITRIREKRESETICB T
% 8X8Hy RNV RNLT—4EHN[1], K12, EBRrsH
DTG /3T A —Z OFHifE R & =~ 77[2], IRt &S THAh
PNT A =B IHIN L, BRI E L7212 130 B OB LV I
b U, FERGEERM CONA /T A—F OB Lz, 20
FT—=HING, iR T A= OB E KRR O E LT
5. 272[2), F7o. EIEEIIRMEELIZE VBB L3,
3. WA AR %Z RELAPS =t— RICHLAIAR, By F
N RIVNRA REOTHIFEE % RELAPS 22— R4 U vJ L
O EPRI MR beile LT, K210, KR&RJESMH T 8X8 ry K
N RVT =Rk BIRNTRE R 2 7”3, EPRIAEBIRUIAE AR A
RERFEIRGE 0.2 LLINCBWTHARA RREB/NGHE L=, —5.
B L < BA%E L= AMERIT £ 15% 0 #iH TEBRT — % 2 FHH L,
EPRI FHBIN LV &GN M 32 Z & 28 Lz, 2, K
EAKESIE FICB W TAET 2 RIS L D e~ R
A4 FOEMEE, AMEXPBEYICEE L TWHEbEEZI LR
%o B 312, /N LOCA IRFESIGAE T D THTF 64 A3 RLFEER
[AlZxt T B AT AE R A 9, AR & EPRIFHBI & CAHA R
FPRREEICRE REITR, ®ESE TR, BRI ED
T 5 ENLEMBERIEOFEENG T b bz, AN T
MRS E Y EPRI RS K2R W2 L id S iR Tchor L%
Zbivd,

BEXH [1] C. Clark, et al., Int. J. Multiphase Flow, 64, 87-100

(2014). [2] C. Clark, et al., Int. J. Heat and Fluid Flow, 48, 1-14 (2014).

[3] J.P. Schlegel and T. Hibiki, “Development of Improved Drift-Flux
Model for Rod Bundles at Moderate Pressures” (2015). [4] T.M.
Anklam et al., NED, 75, 99-108 (1982).

*lkuo Kinoshitat, Toshihide Torige?, Joshua Schlegel? and Takashi Hibiki®
1INSS, 2Missouri Univ. Sci. Technol., 3Purdue Univ.
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ERAEETCR T 2ABHEEWED ORA R Y 7 Mo BE§ 2 EMER
Basic Experiment on Void Drifting Characteristics around a Cylindrical Obstacle
under Stagnant Water Condition
Hepg Bkl LRI EHE 22, @&l gt
LRI EAIN R ERFER TR, 2 A ST EBH FE RS

BEKIFIZ B\ CHEE &0 5 KA LOCA SO FE A RA LIZ5E, IFLNOWEAKMEN T80, AR
TEERDME IR T 2 LWL OWHAITE K S & 70 D AL CTIIERAKSME FIZBWT, ERO R
D MEEEED ZRENICRE L, TOMY &2 LA32R[EFMICET 57— 205 L. £, EEHS
R & BTG R O R 24T 5 72
F—T—F: QUR_HE, RA R, FlK, KA KU 7 N, BOEfgT
<HE>

WHKIZR TR 2R AR T 5 2 & THo RBREVERRCEE D RBUS OHIEE A R L, R TR 024t
WCRELSBEDSTWDDY, KIEWT LOCA D FEFRNFEAE LBEIKAKMME T L7256, FONEIZE
WCHHEKITIERK G & 72D, 2 OSRMEITIR -0 23 18 7 SR ) O M E F S~ B1TT 5 BE OB ERF O 5
LTHY, A RRIIKKIEA KL &R DR INC BT 5 7o O EE 7 THIxIG & 72 50,
<ER> 5§ mm

KM TR 2 A B 2 Bl52 - MET D720, K 1ITRT X
9727 7 U VRO TR P B B & BUE L, KIS E R A EAT D 2 L
TRIR ZFHE 2 384 S 7o, KUaZ BB LOEREZBET 572Dl A WMS
v — R A 7 (HSC), EEWEY ORFTWiERA FR5M 2 [ET D720
WA —A v atrH(WMS), X 5ICKIEE D OWFR b AT 2 H
ET D IO B IEAEEPIV)E ZNEIUER Lz, 72, BAR .
JEF- IR G2 BRI RS AN BRI 24T - TV D “HHIREEMIfENT = — R TPRIT % Air compressor I4
il U CHRABRAT 24TV, SRAEARAT A SR & SR R & b L 7z,
<FER - BHE> B 1 SRR

X 2 (ZFEBRAFERO—Fl &R T, —#HOFERN D '
SR SAE T COKIBDIEATORER OB T 2B &
I LTz, WMS L0 Wi AR50 K OV
D= bg 2G5 Z N Ta. iz,
IEEHTRE R Ol TlE, HSC TOBEME LY
SIuZE@h %, PIV IZ K 2 HFAVRIE /AR OBLEERE R
&0 BEEW) BBl A TR I 3 AT D 3 AT &
FAIVEMERIC TR TE D & MR LT

3 mm
—fe—

|

~
30 mm
662 mm

PIV area

BEXE X2 EEBRER0—4
[1] HEE R, TOMm 54, MEHKT 4X4 0y hX RILZER - KEBRTORA RROKEHF |, BT, 284, 1
- 55-61, 2014

*Akinori Sato!, Shinichiro Uesawa?, Hiroyuki Yoshida? and Kazuyuki Takase!

!Nagaoka University of Technology, 2Japan Atomic Energy Agency
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Hh B N0E AT B D[RR OFHM T RN EEICET S8R
(33) KEAFAMTICHT HE— LA T ADLERE L ARREIED
HEER

Development of Prediction Technology of Two-Phase Flow Dynamics under Earthquake Acceleration
(33) Interaction between Response of a Rising Single Bubble to the Horizontal Oscillation and Flow Field
HiR ML YR BRYL e BEFL SCF FPL OER F2? R St
VHUROR S, 2R SRR

HitER M BEAH INIRE O 5K AT OFEM THRIEABAFE D —ER & LT, HRARmN OB — EHKicx
DA D =YK T rIHEAVBIESRE AT K 0 | IHRSEIFIC K » THE-KIEOME NES AR L TRE
TEWVWHRROLND Z &AL,
F—U— N HEE), BH-Sa, BAATE, AT SRR
1. ¥8

JRF- 138O TN K E < BIfRT 2 N OKIK AR O BB KT T 2 0B EZ T~ 5 72 im0 i
) L7 B0 LA RIR OB RO 2 B8 U7 UL ER A 1T > TV A [1], A CITMRICxd 5 &m0
BREMEE R D720, B DMIRGEM COR—KIEZETICE H L, WAL A & SIES) 2 g Lz,
2. EBREBRUEREH

FEREE TRER2] L A TH Y . SR BULEH O 7= D12 X2, y-z TOME D DR AT > 7=, MEEMN
WIFEEDINIRIC X > THE SN ENEENSR L
TSR A TR LTV B, [X(a) fr= 6Hz I28B W\ T,
TWRWRTFRALND, 51T IZBWTRIAD
ﬁ@ﬁﬁ##ﬁﬁ_ﬁbf—ﬁm 275 2,

WL 04G & L, MEEEME fr1X 1.5~18 Hz D 13 & CTHEBR AT -7,
3R -ER
IR &S B MRt x-z il BicBIT A%

Tﬁb
RIS RS L CRE S MICESR L TV D0 4
Ronsd, 2LV, [JEIZENEBIIHE > THER) L Isobar
TWhEEZBND, —J. 6Hz L0 EWEE S (a) fr=6Hz
5. MEEFEE OHZ I B W T, KA OESNITE AR
W U T TR L TWAZ e nELXZ NS, =
NHENG, KIaIIEE I L EhaidoZkic

JeiE Ry DA LG ORI 21T - 7o, AT EEiRIC
o I I I I
A

) ] (b) fr= 9Hz

% )‘\K ‘E:f

M DISENRIRS EHZBND, Fig. Visualization of a bubble and isobar
BEXR (4t =20 ms)

[1] Y Kato,et al., NTHAS9, N9A0107(2013)

[2] =i 5 BARJFE %2 2015 KOS TAHEE.COL
Akifumi Miyazakit, "Wu Yuchen?!, Akiko Kaneko?, Hideaki Monji', Hiroyuki Yoshida?, Yutaka Abe!
1Tsukuba Univ., 2JAEA.
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Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-1 Radioactive Waste Management

[1LO1-06] HLW Treatment

Chair: Daisuke Akiyama (Tohoku Univ.)
Mon. Mar 27, 2017 2:45 PM - 4:20 PM Room L (16-503 Building No.16)

[1L0O1] Realization Development of the Flexible Waste Management System for
MA P&T Technology
*Akihiro Suzuki®, Fumiki Mizusako', Yaohiro Inagaki?, Tatsumi Arima?, Tetsuo Fukasawa’,
Kuniyoshi Hoshino®, Yusa Muroya®, Tatsuro Matsumura® (1. NFD, 2. Kyushu Univ., 3. Hitachi-
GE, 4. Osaka Univ., 5. JAEA)
2:45PM - 3:00 PM

[1L02] Development of Separation Process of High-level Radioactive Liquid
Waste using lonic Liquids
*Tadayuki Takahashi'?, Tatsuya Ito’, Seong-Yun Kim" (1. Department of Quantum Science and
Energy Engineering, Graduate School of Engineering, Tohoku University, 2. Japan Nuclear Fuel
Limited)
3:00PM - 3:15PM

[1L0O3] Separation and Recovery of Se, Zr, Pd, Cs from high-level radioactive
waste by using ion exchange method
*Tatsuya Suzuki', Satoko Ikezu', Yu Tachibana', Masanobu Nogami? (1. Nagaoka University of
Technology, 2. Kindai University)
3:15PM - 3:30 PM

[1L0O4] A spectroscopic study on interface toward improvement of solvent
extraction method for high-level liquid waste
*Ryoji Kusaka', Masayuki Watanabe' (1. Japan Atomic Energy Agency)
3:30 PM - 3:45 PM

[1L0O5] Selective Separation and Recovery of Ruthenium from High-level Liquid
Waste and its Effective Utilization
*Tatsuya ITO", Seong-Yun KIM", Nobumichi NAGANO', Keitaro HITOMI' (1. Dept. of Quant. Sci.
and Energy Eng., Grad. Sch. of Eng., Tohoku Univ.)
3:45PM - 4:00 PM

[1LO6] Recovery of palladium by radioresistant microorganisms
Norizo Saito’, Ryutaro Fujimori', Yutaro Kinoshita', Masakazu Furuta', Toshiyuki Nomura',
*Yasuhiro Konishi' (1. Osaka Prefecture University)
4:00 PM - 4:15 PM

©Atomic Energy Society of Japan
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VA D EEZEMB N OBENER LO-HDORRGERNEEREZOEALEHRE
(1) RAMEICR [T 7-3RRE & BASERTE

Realization Development of the Flexible Waste Management System for MA P&T Technology
(1) Selection of the Realization Method and R&D Plan

ARG Y, AGESCH Y, FRE\BEL 2, BRSNS 2 EmEA S, REEZ S EEME Y, kRS
INFD, 2Juk, HAZGE, “Bik, °JE T Fiikts

A F T I F = R N SRR O A 7 . BT £ T OB, RIS L LR A
G TE DO TR HE & L CHEH R TR L JFICHEYE L7 MA SSBIEAS IR % 47 5 A [ LI AU 3 1 5
B AR B R BT 5 E LIS I > T ST I 7= TR & P AR L,

-0 F: RROEEWEE. SETHR. BLALER. Bk, TR

1. FERRBEFEWEHEE L ZERMCHT -iRE
A% BT S 4L DMAS BEZS HAE AT 2 e KIPRICTS
AL —EoREAGMERE EBT 5720,
FRBL ORI TRAT L@ LV EREZ T <
W27 AT B v VIS bE L C R iR 2 3
WHL, SREY v = 2 X TFE L CTREARE L,
MAZY B HARTIZ BRI A AT 5 & D Felk 72 BE
FEWEBIEZIRE L. 2O Z ] 5
M LTx7, [1] 1 k7 BEEEYE BE
AFEORYEREE X GE, BEEREZ 2N TREE L2 T TR OREND D7, HHhi
ROF R % — BRI O, ALEAMY 7 A ELIEIZ B W CEBICEHEH S ULt omEnwe — 4 U —
XN EENR—=R L UTEMALEDOHB A ED . BESCBELEREOYEZHRT IMNENRD D, MENTE
MEg%IE AT 7 AFE LA L O L UCERET 523, BRI B AR DB R K OV ¢ = A X b & BRI O R ]
{LFEEIZOWTHERET 2 UNENH L, FREOFEERILIZIVTIE, MABRNEE A FEM 9 2 F N HEE T, B
FEORED LTV D BERAN & DG AR T O2MER D D, —FH, RFEOHIEIZO N T, BAK
KRBT L DERFRE O TR A REL OB LM 2 L T, FBR - ADSYA 7 /W21 D ARFIED
AINEIZOWTRHMI T 5 LER B 5,

R “e=y

&%
(RZSR/E) e
AT
it
Rl
WA ‘'m

N ERFr=2% u i
ADS, #ifm
[1]

AR
CESTETAT )

2017F BARFNER

2. MR EEWEHE L ERLBEREE NQN%—X ®iE-RAL
- RPN MREE HI5~H27 { H28 H29 H30 H31 H32~H40
FRABRR CTIlX, v—# U —5 /L B8R . EEBE (1x7 HEE |(7A7iE

1| YRATLEE o L RTLEFRLEHIFE -
=k ) A g (S ER S - b N RE DT )\ #1807 )

AEFRBR K OV /N 8 FEALRABR S & 0 R L rre—— —— .

S 87 BERT Ui KA1 9 L itz WAL/ _ BEELI ARSI | BEEERR-TE L E

FM L B RGE BT 24T 5 & 3T, METEL Y BE#ILT CEARE(L EMAE BT % % §

U L7 AR T (A 0D L R B 3 BEELARNEEG | B el
N LU e
FES A BRI, PERRATEGR R e et R WEHBRBANE | sovmseas [ | B

. g |AEE A VWEREEERE | SaasEanRan
DM B FERIZE EHECIA Y v = A 7 DO fdt ° BEMHA | vaeARRNERERE EEDETE

PR, FEHE R MERERBR (& i 2 FWMRBEFEYEEOFEMEr — R~y
BEHEDE PE ORI T T BB 21T 5. E7o. BEFEMLI ) /A E PN LT 586 OBERA
T REROAL 53 5 R O AN SR & R U C iR BESE A BIE O A ME 2 R 35 L RIT. VA B ARE O 3
BRI L0 REHGE O ERME - B ER BTG D RIS W TR 5, 24 S 0 FEAIMLBEFE
TIE, FERER 2 AW SRR RN D 5 A A 2 /0 5 x AR L T 5,

ﬁﬁ@xﬁgﬁ%, WD, AAET /152 2015 4Rk O K2 (F#E ) . E08, E09, E10

AHEIL, FISFHCBET 26 (=3 F—dREIRED ([CES SR E P D OZFEFREL LT, AABIREH R A
DN L 72 FRE 28 R TMA Sy BEZS B AT D AT ZME ) _E0D 72 b D FoR 22 BEFEM BB BE D FZLBRZE | DR EEHET,

“Akihiro Suzuki®, Fumiki Mizusako®, Yaohiro Inagaki?, Tatsumi Arima?, Tetsuo Fukasawa®, Kuniyoshi Hoshino®, Yusa Muroya®,
Tatsuro Matsumura®  (* NFD, 2 Kyushu-Univ., *Hitachi-GE, “Osaka-Univ., JJAEA)
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1A VBRRZRAVEELRALESERBEDO B T O X DR
(5) BRETE A A > BAK[C,mIM][NFO]ZE R LN -TREE R D D
BHERITR O RFE
Development of Separation Process of High-level Radioactive Liquid Waste using lonic Liquids
(5) Extraction behavior of PGMs from Nitric Acid Solution using
1-butyl-3-methyl-imidazolium Nonafluorobutanesulfonate
EiEIEE Y, R RM !, 4 2E
VHRAEREE - T, 2 B AR
& LoV EBE R IS S D A RTHR 2 @RI B - BT 5720, BEREMEA A A TH D
[C4mim][NfO] (1-butyl-3-methyl-imidazolium Nonafluorobutanesulfonate) OflHFEFEZ A ST 5 & & B,
AR BT 7 2 A~D#E IOV TRE 21T - 72,

F—TO—F: BULRIVRSHERER. 174 iRtk BiEmHE,. Bk

1. BT BROADFAKOE LAV PEBEED LS O BB OB S D @& L VU PEBEIR

(HLLW) 726 DA HTeH# ORI BE - FINEAR OB N L EN TV D, £ 2T, AEEZR E D5
TR & 1X R DR R AR T 5 A & iR A AW IEICE B L, BRI X OBt
BOGENGEET v 2R EHHT 5720, A2 GH T2 A A4 ik iER R Z2 72 HLLW 2250 Cs(D),
SN/l & it L. Zh B DRIRA e B FIRE TH D 2 & AW LT E72[1,2,3]. ABFZETIE. AH
AP ILFETH Y ERE L CORGFANYE SN TV D AL EE 2 @RI 0B BT 5 7o 0%y
BT 0 v R ERFTT D720 A A R R IZE1T 5 Ru(1IT), Rh(111), PA(I) O HHRFEIZ DWW TRRE L7,
2. ®BX [C,mim]Br & K[NfO]/ b Ak L 7oA A IR [Cymim] [NfO] & . 5 mM (M = mol L)@ Ru(III), Rh(II),
Pd(I1) % & T AR KSR & RIAFE T D VT, Ny FIEHERERIC 2 0 S RERMR A TR IR AR
VL BEE R AR S5 O Fl HH R 2 3 L 7, il BT A% D /KBRS T 48 L FE DRI B 12 1 ICP-AES % VM7=,

3 MR AT ORIEA A D DM EEve) 25 100F i

L. [ComimINFONC & 3 FRBIEROMIC T 560 e N

RHEEIRIE DUAFE A RO TRER AR 1 ITRT, ARBROF \\

PR TR REILE DRI & EC B 2000 L, i £ :: »
JFE 2 M AT 2 B80T Epper PEAMDBFER ST, 2D Z LD Lug 40 ::ﬂ
[Csmim][NfO]Z HIV T HLLW 17 5 [ 3 2 2RI ol @ Pd .

AN AYBET % 72012 %, AR % FBE T 2 RTALER RS T a0
BEEEZ BB, PEORRICZ, FE TRk T — : T
RAFPECIRBEARAENE, BEHRPE I 2 I\ N 72 ) ST IR TR HE |5 . %ﬂ%ﬁw}%ggsﬂim -
9% Ru(IIl), Rh(IID), PAID DML & ORIHFEE, 578k~ 7 AN RO ’
T A~ OBFHZ W THRET 5, ([Metal]: 5 mM, Time: 60 min, Temp.: 50°C)

SEXH
[1] T. Takahashi, T. Ito and S.-Y. Kim, ANUP2016, Sendai, Oct. 25, P-21 (2016).

[2] mfBIEsE, fil, FAETF %S 2015 £FkD K2, ElL (2015).
3] mfBESE, fl, BARRF 5 2016 S£EDES, 2101 (2016).

*Tadayuki Takahashi'?, Tatsuya Ito' and Seong-Yun Kim'

'"Tohoku Univ., “Japan Nuclear Fuel Limited
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17 XMz AW LRIVRSHEREREYH S D Se, Zr, Pd, Cs D53 EE[EIX
Separation and Recovery of Se, Zr, Pd, Cs from High-Level Radioactive Waste
by using lon Exchange Method
EROR Y, MR Y SZAEME Y 95 ERE( 2
LR REHTRN A, 2T

& LSOV BEIR > S Se, Zr, Pd, Cs & B3 5 Hikl LT, A Ao RIEEH W TEEREL TV D,
A NI BEO AR e S A2 AT 2 L 3L, 4 oFE R B L OERBERE AW =4 ToO/REHRET S,
X—0—F: @ LU-VVESERERY), BREORE A AU, BT URE 2o v =T

1. #¥E
IMPACT IMZ 28T X 2 & B PEBE R D KME 2 A8 - B b Tids LV PERE R )~ & Se, Zr, Pd, Cs
OHEL AT S Z LT KD REAMKEA XS & RICEF(EE B LT\ 5, Fx i, Se, Zr, Pd, Cs
DATEHRE T D EE LT, BT E LT TRM L LT D HIETH DA A U R MIEE A G
b, AEMAOREN BRI E B L T\ D, OO0 5 Rl St 2 IR 2 LB
D, RERTIITEEOREARN IS ZTAT S LT, 4nHRE L OBERPERZ AW - R 2 W59
Lz, BonRelE T, DHEAXT—LERET D,
2. EXR@H=
BV A A s, BaA A A, BLOYW A XRE L ORERKA Y =—F L& W= FiED
MABDLEEEZTCND, HHEEE LTIE. 7. BA 4 ZHE AV THIR O 4 505 % @ LV HU
FEFEM D RENZ T N—T 538 5 L IR ZE DR OZEEICE L 7CiRIEICEER L, SV TENENDILHR
YYD URIEA AR S D WVIIRERIRA Y =T AR 2 W THlE - KA T 2580 Th 5,
3. KB
JeF e DT RABRIT K0 (BhA A o ZZHARTE D 43 BESR AR E 21T o T2, £ ORUEHT 2M 2 ZrO(NOs)2.

mm%k\cm%%lw_Nm%&%&@i@%éﬁk%@?%é RIZ Z DR % SO S & TRt & L
AUV TT, BT DIENDOTEORI b MA LTz, WA A o sZHltlE 2 S L7 0 7 L 13% ¢ 5Smmxh20cm
ThD, BAA BT L D8RR TS A A ST R

DEELTERELE e, BB AU isRi I A e vy 7 M feed 2M Hcl 4M HCl 9M Hcl
75 A MR Som BLEEFSHT L4y e BERBKIR AT - 72 oA
4. BREFED

4 JUFERTHEM L 72 3 BERE R 2 XIR”$, Se, Cs 13 100%
FUR SN TERY, ZriZ40% THEY XY = Vg CIRIZ 22
ICx 2, Pdi%40%2 Ui L, 7% 0 BRI AE T D, 1 00
PRI CIE P X HEICHEMERIR D B A2 T 20381 4 A8 Effluent volume / mL

arb. unit

WIZEVEILTX D - L AR L, “h bR T § » _i—,tl )/(cf? | )1*5
N VAR DRI A T -
Ao AL BRORBE DI LD RIBE AR LT A Ao At BT A0 B TR

AWFFEIE, AR « 4 ) R_R— g g Tl
4% HEIRZCE s HENE 7 10 75 A (ImPACT) ©O—B& LTCEMBLE-HDTY,

*Tatsuya Suzukit, Satoko Ikezu?, Yu Tacahibana® and Masanobu Nogami?

!Nagaoka Univ. of Technology, 2Kindai Univ.
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B LULRIILERDBREMBEEOR LZBEL-FEOSALHR
A Spectroscopic study on interface toward improvement of solvent extraction method
for high-level liquid waste
HT BT, JEh feo
H A5 T FE B FE A

& LoV BEIR O MLERYE & LTI IR o B A BRI, AKEE & AR O S im Tt 2 2 AR
DN 2R TN D, SR ~T & A URRIIRE R A S EE WD 2 LT, fittsh b4
JEHY K L nm ORER BN T, 2L 7 MR S TR R S TS DOEEREZTER L T, FAELTWDH 2 &%
RTRER AR,

X—0—F : EEASHA, EBERRH, SRE. FofR RS

1. #E KM & AR ORI Ch 2 i miE, WHEMEIC W TEERMBE 2H - TW\D Z L2
HAILTWD, LLAaanns, FEBRA7RNEE S 23RIA T, St O 2 2 il s OFEMIZRAmD £ £ T
HD, 1o T, Fil Ol Z 2 ERTEEALMIAT 22 LA TEE, ZOFHLWHRIZESNT, &L
~UVBEIR OALERE & U C ORI BT O EICE T 5 2 ENTE LD TIE ARV E B X, AR LD
TWo, #E T, ~7 84 CRIHIRERE R Ak &V D | K Inm OGER I 253 T O
EERESD 2 LN TE LIS IEEZRN L. ZoHEZHWSZ Lick- T, s 58BN RA
[ CEDRRDREETIFAE L TV DD E B D NI T RIS OV THRET 5,

2. ik BAMED VEEHAILENRTT & /A R(Ln)Z K2 L AEE~hET 5, LLFORIGICHE- T
AR U72 Ln(HARs BEIR DT BABICAT T2 L BEA BT 5,

Ln®* +3(HA), <« Ln(HA,)s + 3H*
AW TIL, Z Ok Ln & HA OSERRZEROKE CTHIET 2008 9 FHET D56, £ ORRIREE
THIEL TWEINZHBMNTT D, AHHEELES T, 2T ~TEEERITBAT LW, SRR ik
EMETHE, I RICZEXOK A TREHE LA 6D &5 A, ARITZEROKA AR,
AEHE, BRI TENCLHVLN TN D V- 2-mF X L) Ui (HDEHP) Cfifgxvot'y
2 Eu(NOg)s Z &) LT KSR 2 e, 2 ORBHKEEIRORIEIC, AIHE(800 nm) & 77414 (~3200 cm?)
DORFLL—H— SV 2B L, TR (osre) & 2648 S 72, W BYICERIE U 72 BB F8 A4 S B 7 FnJE i
F(oo) & wsre Z AT T EE~EA L, CCD THl L7z, RERORIEZE z-cut KEEIIx LTITH 2 & T,
S OIRENA T M VZHIET D Imy®@ A7 "V &2 (Imy@id, IR OIS O EH) .

3. R KT O OH MfEIRETEIL D Imy@ 27 MLVEBIIT 5 2 & ¢, REISAFTET DK OBLIH
RKFREE DIRSAZOWTDIFEREIFT, £ DORER, HDEHP DA Z 7y LI /KEHE O 22K R (FRm)
&, HDEHP XY Eu 20 Lo KSR ORI TlX, KO FORMBRES EZRS>TND Z EBphol,
ZHiE, HDEHP & Eu OSEEANREICHFEL TWD Z L2 RBRT IR TH D, S HITTOIKIT LY
P LIRS TMETHEL TWD 2 L2 n T ERFERZ G2, MHTIIZoMREEEL T, Rl E
TE DI IOV TE KR T D,

“Ryoji Kusaka and Masayuki Watanabe

Japan Atomic Energy Agency
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BLRIBSAHERERNSDILT =) LORIRMSE - BIREVZOFA
(2) MEEE7 = FEREHMHABERREM ORERFLE

Selective Separation and Recovery of Ruthenium from High-level Liquid Waste and its effective utilization
(2) Adsorption behavior of Sulfur-containing Amide Acid-type Extractant-impregnated Adsorbent
O R, & BE Y, RE EIEY, AR EORER!

VHAER S

B LoV I & £ D Ru Z240HfE « BT 2 72012, Fiizlc Bk Lz a A 7 2 FERAHL A
AR LTy U AR EM 2R L. OWERE 2 BRE LT,

F—0—F: @ UVUVBEMRR,. AeRocE, VT =0 A0 ZAMEY U VRS WS

1. #E LUV MEEER (HLLW) 25 EN TV D RuUTHATTEOADFIA E W Bl 7247 A
EALOBMEMAZ IR T IS Z L6 Pd KOVRh & & HITHRE - FEINEINORFE RIS TWnWb, £2T
Fer ik, AeETRICHEMEO WSS A YT X R A2 5 L7258 (MOTDGA-TOA)/SiOx-P,
(Crea-TOA)/SiO2-P & ONTHDTODA-TOA)/SiO-P DWi A5 « Sy BEFEIEZ B D0 c L, AAEITHR IR L CRE
PEZR L, FRIC Pd OSBEICARI TH D 2 & 2l LT & -[1-3], AWFFETIZ. HLLW 75 Ru & #IRH)IC
SYHE - EIN L, AHRIAT 270D AT — LS 5700, FIThESA YT I NIRRT A & HE
L= AEM 2R L. 2 OWFERHEIC OV TR LTz,

2. BER BiFEA T I FEMUHIAI L L T N,N-di-n-octyl-thiodiglycolamic acid (DOTDGAA) % Ak L. &
#|<¢& 5 1-dodecanol (Dodec) % 7=1% Tri-n-octylamine (TOA) & $LIZZALMEY U BIHR U ~—# 5K (SiO2-P)
WZEiRHEF S, WA (DOTDGAA+Dodec)/SiOz-P K TN(DOTDGAA-TOA)/SIO-P ZdiH L 7o, WAEM T4
EIEA A I A 5 mM (M = mol/L)IZFHEE U 7 i Fe RABHEE R IR 2 TN FURERBRIC & o THEERTR AL
RAFIE, ERRIRE MR AR O W 268 2 37 L 7=, @J8 A A IREORIEIZIX ICP-AES & 7z,

3. #% (DOTDGAA-Dodec)/SiO»-P % V- ERBRICE  10°F T I S
Ky of Pd > 10
F W EREDRIEA A WD S ERE Ko ZFHR L. 1 Jyr
I RE R IR B SR DAY E A SR D TR A 1 IR T, ) >
BEMORHEA D7 3 RIS & FBC Pd IS L £ 10 ’/v/, B Mo
TEVILAE AR LI [18], AR 1 M Bl EofiEIcE 5 10 i
—— 9 A Nd
Wik, Ru O Kg lZBEIRED ER LI TR, ol e g sm
FEEIRIE N E VT E R OREICHFITH D LB X NS, o
It | 1 | L | 1
—J7. HLLW OfHf2R i TH 5 2 ~ 3 M OFiPH TId, 7 B T S
. [HNO3] (M)
B
TR LEDOREHIES THDH L DD, Pd, Zr, Mo T Re 1. (DOTDGAA-Dodee)/SiOpP > 451 A2
(Te DIVE) & ORI TEBESR ORI BAL B S D5 JEN WY 3517 ek 2 RS PRI FE o B 48
VETHLLEEZ NS, BTN . Hefihie ek 12 ([HNO3]: 0.1 ~ 6 M, [Metal]: 5mM, Phase ratio:
: . 20 cm?®/g, Time: 8 h, Temp.: 25 °C)
RS OWE BB OV TG 5,
SE X

[1] SRt fh, BARJRT-J7%4% 2014 fEROF 2, HOL (2014).
[2] B, fih, RAARIR T4 2016 EFROES, 2102 (2016).
[3] Tatsuya lto, et al., ANUP2016, Sendai, Oct. 25, P-25 (2016).

"Tatsuya Ito, Seong-Yun Kim?!, Nobumichi Nagano?!, Keitaro Hitomit
Tohoku Univ.
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BEHREREREMICKD/15 DV LOSE - BEIR
Separation and Recovery of Soluble Palladium by Radioresistant Microorganisms
THE RS R RERERT. ORT O MERER . BeAF Bzt lHE O M- UNE R
PN SR NE

BRI E TN A4ETE (T VU L) B A58 - BIRT 5 Z &2 B8 LT, et
WA (&JEBA T BEITME) 12X D PA(INA A > OABEEEIC SOWTRRET L 72,
X—D—F : HLVHEHEBER., 237 U0 A BPERMERR A Y. Shewanella JEHHEE . 20 B

1. ¥ E&13. KBEOKIRICEET S Shewanella JBME 2S, HERIE T O A& EA A (P,
Pt(IV), Rh(lll)) #iEC L CEET /2RI ERT 285 L &b, BIERET O &S EA
A ARG ST 285 R R L, 2 SMAEDKEERICE S A RERE O EE - [RIUZEEY
HiTE D CE M B 2 2 TR T, &@LUV ERIRICE SN D REMBDRERY TH D
(&R L, PA(INA A DA F4558ER & 72 5 Shewanella J&HITE O B BRI (C S W TRE L 72,
2. REFRMEIURRAE 1 4 BEH Shewanella algae (ATCC 51181 ££) % TSB i AR H T b5 3%
L7-1t%. S. algae #ifRZ#&@EHE (pH 7 F£721% pH 2) T L., MEBREEZ R L7z, S. algae BETRIC
i LC ®Co A v~ #ik % M Bt 20 Gy~3000 Gy THAN L 7=, Z OMIEMILZ PACl, KIFKICHFET 5 =
EAZ X0 PA(I)A A > DA AETTREA A L 7=, 7238, MR PA(IHEEE 1.0 mol/m®, #HARHEE 5.0 X 107
cells/m® ¥R pH 7 £ 7213 pH 2, IR JE 25°C TdH 5., it Pd JEEDORIEITIX ICP R oHras 26 L,
BIRRE X~~~ N A — X —IETHIE LT,
3. EEERB L UEE 1000~3000 Gy @ Co /o ~#i& W4 L7- S. algae (IRILMIKE) % FHVWC. &HH
PA(IL)1 A > D45 « BINSEEBR 21T > o/ R 2 X 1 ITRd, BEMIRE (pH 2) O%A12I1%, S. algae fifidic
X% PA(IN)A A DWW L - T, A PA(IT )7 EE AN 4
1.0 mol/m® (106 g/m®) /> & &K IZJ§D L, 120 min £ 0 iEAH e pH 7

P 13 0.22 mol/m® = T L 7= (Pd IS 79 %), — 7. 08 @) 1okGy |
M (PHT) OBAITIE. S. algae IS L OVE Tt 50k 06 | (A)L5KkGy |

| (#)3.0kGy !

0.4
0.2

(R ZWIN3 5 Z &2 X0 PA(I)A A D3 HRFE D> B A
AT 2RI/ BE S AL, 120 min B2 ICIXIEAE PA( ) EE A
0.17 mol/m® £ T L7= (Pd [H]IL%K 84 %), PHEIANE Tl
I SREBIE N B0 (&8 Pd F /b FOERE ST AT W
) 122052 ENRWIRTHIZE T, PA(IT) 1 423 4)E Pd

Liguid-phase Pd concentration [mol/m?]

M S = L R e Lo | (8)1.0KGy |
_)—/*M% IR L éﬂf_ — k Z))/Q"EI \—ﬁﬁﬁt}g\‘( % 71:_0 *E@ﬁ&% i (A) 15 kGy E
WA= S, algae MILO PA(I) A A > 438l - EIILAE T A3 FEfk | (#)3.0kGy |
STHREREE T @ S. algae il & RIFREE (T2 > 72 2 &5 . S. algae
U IR AEM CTh D Z E R LT R 5 T2, 0 Ly
SEXH 0 20 40 60 80 100 120
[1] Y. Konishi et al., J. Biotechnol., 128, 648-653 (2007) X 1S. algae #ifa o Pd(I)-A A > 438 -+ [0

60 i B9
[2] Ff 6, {13 T304, 36, 288-292 (2010) IHENIC RIET ¥Co o~ MBI O

Norizo Saito®, Ryutaro Fujimori, Yutaro Kinoshita, Toshiyuki Nomura, Masakazu Furuta and “Yasuhiro Konishi*

10saka Prefecture Univ.
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[1LO7-12] Predisposal management of Fukushima Accident waste
Chair: Tatsuya Suzuki (Nagaoka Univ. of Tech.)

Mon. Mar 27, 2017 4:20 PM - 5:55 PM Room L (16-503 Building No.16)

[1LO7] Examination of the Decontamination Method for Contaminated Concrete
Rubble
*Akira Hasegawa', Kohei Shibata’, Shunta Sakuragi' (1. ATOX CO., LTD.)
4:20 PM - 4:35 PM

[1LO8] Development of the treatment technology using a molten salt for
contaminated concrete.
*Yu YAMASHITA', Shohei KANAMURA', Masaru YUHARA" (1. Toshiba Corporation, Power and
Industrial Systems Research and Development Center, Nuclear Chemical and Cycle Technology
R&D Dept.)
4:35PM - 4:50 PM

[1L0O9] Influence of ultrasonic irradiation on Cs retainment ability of the biotite
*Makoto Arisaka' (1. JAEA)
4:50 PM - 5:05 PM

[1L10] Irradiation experiments of simulated carbonate slurry in HIC
*Takafumi Motooka', Yamagishi Isao’ (1. JAEA)
5:05 PM - 5:20 PM

[1L11] Vitrification of Cs-Sorbed Zeolite Waste Generated from
Decontamination of Effluents at Fukushima Dai-ichi NPP
*Koji Yamakado', Yaohiro Inagaki’, Tatsumi Arima’, Kazuya Idemitsu’, Nobuaki Sato?, Akira
Kirishima?, Daisuke Akiyama® (1. Kyushu Univ., 2. Tohoku Univ.)
5:20 PM - 5:35 PM

[1L12] Vitrification of Cs-Sorbed Zeolite Waste Generated from
Decontamination of Effluent at Fukushima Dai-ichi NPP
*Daisuke Akiyama', Atsushi Tsuchiya', Nobuaki Sato', Akira Kirishima®, Yaohiro Inagaki?,
Tatsumi Arima® (1. Tohoku Univ., 2. Kyushu Univ.)
5:35 PM - 5:50 PM
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BEIAVY)— M LXOREFZEORE
Examination of the decontamination method for contaminated concrete rubble
TRAN BEL SEW WL AR KT
W7 b o A

BEE R T IREFN CRELERa L7 ) — AL FORGRFIEE LT, 77 A MR- £ERE
FA i Lo, AR Tl NETRIRM 06 - BIEK & LN SN 27 7 X F LiEE@E L T
TR AT L 1 0h T D AL BB A 1TV i PE 2 fERR L 72,
X—D—F:5Ra 7 V= ILXx, BRYE, 77 AN, RERIRM

1. #E
BEE IR RER CRAE LB Ra 7 ) — ML XE, REBEREBRETSZ LT, LVERED
K ~OBITHEMFCE, MMEREEDOIKBICERL EExbND, av 7 Y — MICEAT 2% 5k
1T, BEEY S ORI SCBER & 65 & LTREHIED DTV DAY, miREE CEIN SRy L i
ENDLIARERKO 7 U—F (BLF, HLF) 1Zxt L CEBsE ETh b, ARihcid, #7772 b
TiEEREL, WUXORBREMREZHERT D& L b2, HHIM~OE X MO ORI X2 5% &
OB LTS EEIC AE 5 RBEEMIE R ~DOXH & LT, BFEI OvESRE D ) LIc >\ THRET L 72,
2. BRHIGAER - 2 RIGAER

T U X RREITHT 2 REEREMERE L Oy FUBO RIS O 2 B, BRI E 2 W 72 iFE R 2
To70, BfEEA LRI, WiEEH 27 U— k% 200mm ALL PSR LB L0 b, RS OE&E
T A RBO IO FEREPNEF RO T rTay s (BT, 7)) ML, £, BFEMOW%
SRR E O REFHZ AT CTHFEIA 0 BIRRBR 21T o 7o RIS 2 O 72 53 B T O R & e 35 &
EBIT, W EWFHIB D3 RITIE & L TR D & 5 R 1RBIFEEIZ D CTHERERBR 2 F2kE L 72,
3. R -EE

1 Ny FITDE 100kg DEHEN L X 20 &7z, W 40%
VR EOWHIE S N Imm (TS E TICEmD
RIEDHIFETE TRV, B AZITE) — I ST

BT L EHR L, HLROBRCHHOBBIC LD L 2%
HIR S ONRTOEITIFFELWRY 372K, NTDED 10%
i A BE L CRARHEZ®RET S LT, BIEET

2.35 (W S TH4E)
30%

SEEfE £0.5mma>
Sl E55%

A £ 1.0mma
3 AiEI583%

0%

DRSS ECRERENFIRE L BT 5, YTV 0 L 1 , 5 ‘ . : : .
HITR S D5l % B 1 ISR, BRI & (mm)
SRR T, AR 2 ST RIS F A — BT Y T OIS D5 A

ZPEZ XD BHREOWHIMICE END B AL MW OERE 12~13 IR TE 5 2 L 2R Lo, /-,
16 1 IEBIBEAR I Z DU T, BEAF D2 B, & OOF TR 72 2 Peii 2 R0 IR T & 5 0 lkE R 21572,
LEED ARTUEE, BREFHEEZERET L2 THEREOES TH L XORBERETE, KRBROBRE
H LTI LR T D 2 & T, IR CIKEFEMH RO Y 27 R TE D 2 &R gnoT,

*Akira Hasegawa?, Kohei Shibata® and Shunta Sakuragi’

IATOX CO., LTD.
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BRMEZRAWIERI VY Y — FORERT DS
Development of the treatment technology using a molten salt for contaminated concrete
ILE MR, R FEEY SR
ARt B2

FEE R IR EN CIIZEOHE RS a7 ) — NEEYNRAET D720, RO LT ) K 6
bNTWA, {5a 7 U — FNEEWORYL, AWML U OREEZ AW FEICE R L, FahiE s
DEFRSCEFEFEY) ~ D5 AMEIC W TR LT,

F—T— B RaL s U=, R R R

1. #8

HHEWE CIER SN TSRO a7 U — NEEDORAENHIAEN TN D, T b BEEDIT LR
L LTIy SND D, SRR N OB D, TNOREEYORY - MALENLEEND, 2
70— NEFEMITE AL N B, SRENDR0 . B AL MO EER L CTEM S A B BRYe. EAH
T5Z L CHANERERED 2D CE D RN D 5, WEEEZ AW ABERICER L, 207 ) — D
T D AL B X OEM OREE ~DOIRFE 2 A, WA OV TRE L7,

2. EAV MBS IUBEMOBREDORAE

2.1 RBHE 100 3 . i
{ERAEOBTD B LiCOsiNa,COsK,COs=59:23:18 W% &M 80 |- @
LUTRE LT, BlEL R TY REAV L (OPC) &, BH & g j :
(FAW) EENERH LR L. KBRS FoTamon & .

B Cabs LS| DM~ OBMEB AT L, S i, S | 8 o

L — | _*18/OPCLt:20

A WEE A 10 & LT 500~750°C T 1 FRRJALEE L 7= B2 Si QBB : 500°C

Vi A OPC TIZLERIRE 4 500~700°C, i OPC Wtttz 0: : ; 1
SR5 A L L B T L 0 Ca R A 2 ENEE LT, B (hour)

2.2 REAER 1 CalafiRZ ORFEIK AN
AL 700C £ T Si OWRITMR S AT, HESRIEIC LY

AL NEBRIRWICHEMRTE 52 LR boro7-, OPC H1D Ca 0.15

LRI & S L SIOPC LB S w5 T L TE 0 B

BRI RV CaBAERAS B LN (1), %72, Hi~o Catile % O ¢
THERIAE 2 0 5 L SR L, T0CIEBIS G & .
VERRFTERL & VL 1m® CILE TR RA R L .

AL LA D= Y — N ALETAE L FIE S, % 0

400 500 600 700 800
NIRE (C)

3. #E5H
VARLRBSHLERIC L0 20 7 ) — MRS A A T & B Al e
PeARERR Lis, Ak, BORMREOLE%BoRE, wih K2 BEAESH7ZY O Ca HfFE
P50 Ca I FIERTS, ERLICHT Rtk 5.,

“Yu Yamashita®, Shohei Kanamura® and Masaru Yuhara!

YToshiba Corporation
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REFBOE IV LRFEIIHNT IBETREHOELE

Influence of Ultrasonic Irradiation on Cesium Retainment Ability of Biotite
ik E?
QS SVAL:

BEE R T REN N CRAETAREEYEHO—B L LT, BEEBHICL AL 7 ARG LS
Wat L7z, ¥kt o LKER E BRERS I OREWIZ 200, 430 M X950 kHz DBF I A R L= &
A, RBEOGAITH A, 430 kHz OFEEF 2 BE U725 8 IO IRIE Y2 o 7 LRSI L -,

F—— K Loy AREHE, REM, B

1. #8

&S — R IR BT OFEIC L 0 BRI St oy A%, B CIRRERRR SIS R E
SNTNDLZERRESNTWDN, HELZELREREVEHO—BIE T 272D, ¥ U ARG E~DE
B OMAEZBRE Uiz, AL TIE, bt v 2KEIR & BRERRK LI OIREGMITEE kHz OB E K
ARG L, B U AOWHEB Z RS R A RET D,
2. BBAE

KIRBER (v R, =F 8 2L, KEIC XV IE L7z 2 um LUF OR1- % BERE L8y &
L CHWE=, 019 DEERK I & 10 ml @ 1.0ppm Hifbt > 7 LKEIE E %2 20 ml DH F A4 TILN
TRA LI bOEREE L, WBHE 1 BEFRE L2 ICHRS D 1 2 2 — 8 QUAVA (FSIREARIR) %
66Ti 7! (200 kHz), 77S % (430 kHz) K% (*7857S Fil (950 kHz) RE) - L A/ HE D Z & T, AT
A X727 200, 430 K& TN 950 kHz OB 2 M2 FEHT 2 REEPRET U7, BRSO3k 2 (RS A
WL, WERTOE D AREL ICP-MS 12XV JIE LTz, FelalBRI RIS C3EH L 7=,
3. HAERFER

RIVICRBREM LR E LDz, REFHOGES, RENART Ot 7 AREITIRGFO 1.0ppm 725
0.045ppm & TIKF L7z, ZAUTREF O > v A EOK 95% N BERRE HHMICE L CTnDd Z & 2R
T, B, ZOROT T ARBREA~OWEITE VT LRED 1%FEE CTh - 72, 200 U950 kHz DOHEE
W2 U L7358 OB U AR, RN OSE LR CfEAZ R Lz, —J57. 430 kHz O ik % R
LS AOEET 2y T MREE, RBEOSAICHERTH 3 BOEE R L, 202 Ehb, BIRE
AT PRSI E R EARATE 2 /T 5 2 L DR S LD, FEER TILL IO pH (b0 BERERS L8 & 1
T DY) LR~ TR Y AOENFE A THRET 5,

1 AU LR T T AR (ppm)

PRSI/ Kz 200 430 430 950 KR
FERSIBRAA S CORER / h 22 22 19 22 —
FRESIFRT / h 2 2 2 2 —
AR E TORER / h 24 24 21 24 21
WRIHHE T REIIGRE / °C 38 41 48 41 —

RERBIIE T S 7 AR/ ppm 0. 045 0.16 0.12 0. 045 0. 045

SEXH

[1] H.Mukai, S.Motai, T.Yaita, T.Kogure; Applied Clay Science 121-122 (2016) 188-193.

*Makoto Arisakal

$Japan Atomic Energy Agency

2017F BARFNER

- 1LO9 -




1L10

2017EFDER

HICE#E R BRIE R 5 ') — DR GTRER
@) U< RBARTR DB RELIER 5 ) —DMHRIZ DT

Irradiation experiments of simulated carbonate slurry in HIC
(4) Property of simulated carbonate slurry before and after y-ray irradiation
KRR BESC R By
! H AR OIS R S A

HIC BeRD7T-F 0 AR AEFELRICHT 2 EBERZIT-> TRV, ATl WRERO Y o~ RIS X 2 B
ATV —DKAL R, Kiged, EBBAREH SN Uiz, AR TIE, BHERIBIE A T U —RE L EREe 2
TR FERRIZIB T 2 AT U — RO O THRET 5,

F—— R HIC, REEHE, A7V — & T~ MR, ot

1. # § ZfEbRERRME (ALPS) O HEH SN MHIRIEIE A 7 ) —Z IR Uiz @tk s es (HIC) TR S
Ni=F 0 KIZONWT, ZORAEFINCE D 2 LR EZIT> T D, BT, BRIBEA 7V — (LT, i
2T —) ORREYE (SS) I A 95g/L L L., Co—60 H > ~#tZsMEB7 5 8. 5kGy/h T 48h MRS L. HATHI 10%
DKL EFF O BB DL AR Uiz U AL, F2ECTHEE S D IR WRITGERESR 206y/h TR+ 2
L e BT, BHEAT U —D SS P A HEHE 160g/L F T, BEATEORME A 5 V) —OMEk GrIEEE, pH, &
R KEES) ORTEREREZRET D,

2. BB FEWTE B CHRINZHICHEEEA T U =N 70 ThH o KBKES CHEFE R I Mg H &
CatiTdhn (F 1), SSIEFEIL 95 & 148g/L. MM pH 1% 12 Aiif. C1JEEE 5500ppm B T 5, Yo 7L A FEA
B (¢ 20, 40, 63mm) (215 SAY 100mm (ZFEH - FREL, IR IS BRSO T o~ # IR R TR T A 52
M L7z, AREERIE PMMA REFHCERII L, 20, 200, 8. 5kGy/h CTheds 2500h Fst L7z, MURRI#ICEE L, pH, P
TNV DRI AIEIRIZ O T LR (Na, Mg, Sr, C1 %) R R ONRRIEIRE ZJE Lz, —#H v 7z o0 Tid,
WEENZCREEEFHC & 2 REEEIIE & Sk L 7=,

2017F BARFNER

F1 BEERAOBRRBIER S —FOTREE Wth). EHE /). #iE@Pa-s)

SS R Na Mg K Ca Sr H,0 % T bt

95g/L. 0.523 2.892 0.017 2.125 0.017 94.426 1.06 157

148g/L 0459 3.466 0.010 2.204 0.016 93.845 1.10 >900
. WREEER 11T SS P 148g/L. ¢ 20mm £ H245 T D AKAT %0 | | | |
EFBIE R, 8.5kGy/h & 200Gy/h TIE, R CHE LIzKNAL $5 1480/L, 20 Quartz tube
ERezo LRSS, EL, BEBRSALTLE B p SR ]
FREEFE 200Gy /h DOIKAL EF I ERRESE 8. 5kGy/h L 1 HAKL i E 20} OV:8.5kGy/h ]
IR DA, FBEHEE D 206y/h T, A 40KGy (20000) FTA @%@. ]
f EREBE SN L TN ORSREE BB LR LE 4 . ¢ %o
Th D, A10kGy HUR > 7 /L ORI IAEET 900 mPa-s #5  %  OF ]
MU 569 mPa-s [ZIK T L7z, ZOH 7 Lo Ak Cid, pH 5[ ° ]
DIEF (12—10) | #BEHE (5—18mM) & Mg (0. 005—4mM) D LN ol ® . l l
Mo ole, RERDRIEA AR T ) —IZfF+ 25 2 & T pH 0 100 200 300 400 500

WK T pHIE FIZ L D Mg (O , 20 B Mg BNIEH L7z B 2 b b,
St IR E B bl Ae o 70, Gl Tl SS98g/L DFEFRH 5
O TEEICRE R WET D,

SEE

[1] AR, A, R JRF572 2016 BEOFE 2120 (2016)

HERE (kGy)

1 BHHE LKL EROREK
(SS JREE 148g/L =R - K%

" Takafumi Motooka ‘and Isao Yamagishi
L apan Atomic Energy Agency
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BEBYKABETRAET S Cs BT A FNEEHD Y T XE1L
(1) Li BT X B0 7 R AL
Vitrification of Cs-Sorbed Zeolite Waste Generated from Decontamination of Effluents
at Fukushima Dai-ichi NPP
(1) Effects of Li-Addition
P gE YRRl O\BEIS Y, AR St M —EkY R B S B2 Bl K 2
VIUNRS:, 2 AR RS

& 5 — I DG Y AL I B Cs ZWAE LT2 B A T A NCERIBEREY S REICHAE L FERPERE
WD 1oL TS, EOEIRNIGIED 1 ODBERAT 7 A TH Y . ABFETIX LidmE 77 A
[E AR OO FE R D AR B & SR ISR L 72,

F—U—F: vy ARELAT A MERY, WU T AL, 77 AE(ARORE, L iNORE

1. #E
RE S 5 — IR DB YK AR CHRAE L 7= Cs WA AT A NEFEMO S IR HED 1oL LT Ay

7 ABER R STV D, I 7 A EE T, A7 ABHEI O FEEE IR BIERE 72 & O EbS23,

WA, Cs BELHE, (LN AN OFELIROGEREIC B KT T, AL T, @Al & LT NaBsO;

\Z LioCOs & N 2 CIRE A 7 A ELARBR 21T\, BRI OWERENERE . WA, Cs BB, (LA AES

JAFE9 Li RN 588 % 5FA L 7=,

2. EE&

Cs % 1 WM AESHEBA T4 MNEKRT ¥ A MEIER L, 7 AFH & LT NaBsOr(30wt%) 2
Li,COs % LiO #a% T 0~10 wt% il 2. 7 /L 2 F 5 21F % v T 1000~1150°C T 3h i@l L 7=, =D . 600°C
TR LB DIFICH F L, T=— B I OREIZE Y H T ABULEREER LT, BEULROIESE(L &
BB MR D%, TAX AT AEC L 2BENENSEAREZIME L-, £72. EiEtD Cs GHEL
XRF Z FWCHEIE L, Cs BEE(LREZFAN Lz, —EOELIA (A NaBsO7 30wt%+Li,CO35Wt%) (25U T
X, ~A 7 2T v RGRAKREREEZ ORI L0 T 7 AR (o) ZJE L7,

3. #ER
WD T AEACSREICIB W T S ERAR A IR 110

BLipbZ EERMERL, £, BAE (AV/V)) 13K

60% & 73 > 7=, Li & I L72 W A0E 1100°C Ll E ¢ 105

BT A DI LRI KO s eso o k] |

Li ¥ 5 wt% C1E 1050°C, 10 wi%ClE 1000C T = P

BT 20 G biie, ZOLED Cs HERHREZE 4 95 ]

AR ORSE LT 1 IZRT, LiZlmLase,. 2

Li #0015 wt% Tl 1050°C £ T, 10 wt% Tl 1000°C ﬂﬁ 90 f é ]

F T, Cs FEE(LEAK 100%E 720 . Cs kgL AL &

R LAV Z LRI Te, WIS, AT AR | ro e |
(ro) 207 ADERIYTH D Si OIRMEHE D G gol | B 2o swes |
L7z, Li W& 5 wt% o [E Lk Tl i 90°C. pH 5.6 A Li20 10wt

WCEIT5 2032 [gm2dlEZen, LiZRML2EN 75

BEALRIBREOEL R LT, 950 1000 1050 1100 1150 1200

BRUREE [C]
1. Cs [HEALRHER R

*Koji Yamakado?, Yaohiro Inagaki!, Tatsumi Arima!, Kazuya Idemitsu’, Nobuaki Sato?, Akira Kirishima?,

Daisuke Akiyama? : 'Kyushu University, 2Tohoku University.

HEE ARRFFEO—EIE, [SCHRH A M 2 R U7 R 8 - A ERHEE R Ickh v Eiasink Teibik
M BETE) D ILER AL BT DFESL & AL DR TH D,
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BEEYKAE TRAET D Cs WEEA T A MNEFEMDO T 7 X[E1k
(2) TG-DTA 52 & B4 T A D EBYHER L O Cs DIERZEE) O M
Vitrification of Cs—Sorbed Zeolite Waste Generated from Decontamination of Effluent at
Fukushima Dai-ichi NPP
(2) Evaluation of glass properties and vaporization behavior of Cs by TG-DTA method
KL KW, R R Rk B R BR . faiE \BEIA 2, BRS SLE 2
LAHAERS:, 2 U RS

18 55 55— IR DIG YR LB TRt Cs WA L2 BA T A4 RAKEICAETTEY | 215 2L EICLBET
LTENREL Lo TND, WELHED 1D UTHEMT 7 AEERH VD . AFFETIE TG-DTA & v
TERAT 7 AEULRFD Cs DHEEFZFEIRC, U7 ZERIROHMEIC SOV TRHMT 21T - 72,
F—U—F: vV LUELE T A MEEY., Wl 7 ARk, U7 AE{BE
1. =

2011 4F 3 7 11 RICHAE LR HAIRERRICHE: O @ 59— 3BT O FHIZ L 0 REOHYIKD A
U, ENHEIT 572D B AT A MEANT v YA DBMER STV D, 1GY0KITE 405 HHE
WEEZWAELIEEA T A MNIREMBEFED L L TARBHEART THY ., ZOREDIZDDRERLIS
ERREENTWD, TOREFED—>E U CHEA 7 ZABEIERD 2705, LB EDPRTE DT HIZIE
RN 7 A BV OO YE Cs DTN IRl 7 A BALIR DM & V- T2 VBRI IC 35 1) 5 PERE & 0 4R
L TR MERDH D, £ 2 TANIIE CITRAENE B /OITELE(TG-DTA) 2 W TH 7 2 DI IE R O Cs
DFEEFFENZ SOV TR 21T - 7=,
2. EBR

F ¥ VA FEEE VY ARRICRIE S E, 5wt%t v 7 A WAE Lo T ¥ 31 b (i 5 Al BEsE
WEAVERL LT, BA T A MO 7 AEULEAT 5 T2 OIII T 7 AFFI L LTRSS T VY RSy s
L5720 BELCER U 7o e s BIBEFEM 2 A U i (HsBOs), 74 1 U %53 (Na2COs, LizCOs) & HAN,
BA L TG-DTA PIEZAT o7z, ZOES, W@l 7 ZEHLIRF O EBEDE(N D Cs OFESENIT OV TR
AT oI, Eio, BHEUCEAIBEIEY L 1T A@#l 2~ v 7 VT 3 B 1100°C THEAZAT 5 2 & TR
7T ABERZERL L, TG-DTA HIEIC X 0 IE@ T 7 XEIRD T T 2858 878 £ OB SV CRE
i Z47 -7,
3. Hhwm

PR EFRIBER & T 7 AR &G L. TG-DTA JIEAEIT > 72/E R, 200°C E TITAKG DR & 55
D 15~20Wt%FEE D EEHAD R G, 72 1200C U EIZIBW TR LA EHERADIZHOWT, Bl L7z
Cs20 DRI Z BeOs DFFENRAE L TV D EB X BN D, AEBRSEMTIT 1200°C LU T THEHERD TR
SNehoTolod, 1200CLL FDOSRMETIE Cs DR T 2 Z LR <A 7 AFEETE 5L E 2 b5,
Fo, vy TIVFTIENT % Z & TER U728 @ T 7 A B LIR D TG-DTA JIE DOFEEE, 70 U Ry &8s
MMUZRNGE T T AR RITR L2 590°C L e o7z, F7o, RET MU U LOWMEIIK L TH T AEB
ROBEEREITMR I NIRRT, KR D F U LRI EOHEINI BN T 7 Af# A1E 520°C £ TR
L7z,

“Daisuke Akiyama!, Atsushi Tsutiya!, Nobuaki Sato!, Akira Kirishima!, Yaohiro Inagaki? and Tatsumi ArimaZ2.
ITohoku Univ., 2Kyushu Univ.

HIEE APIEO—ERIE, OB A S 2 A6 U2 DR Al - AMAEREESRSE) 12X FEhishiz Tmibk
WY A5 B4 BEFEW) O AR ALy BAR OHENL & @ EAL) DR TH D,
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Mon. Mar 27, 2017 10:05 AM - 11:10 AM Room M (16-504 Building No.16)

[1MO01] IC was no operation between earthquake and tunami in F1 No.1 Reactor
*Kkiyoshi yoneyama' (1. H.O.Yoneyama)
10:05 AM - 10:20 AM

[1MO02] Final Report of Study Group on Tsunami Countermeasures for Fukushima
Accident
*Ritsuo Yoshioka', Masaaki Fuchigami?, Kenji lino®> (1. Japan Functional Safety Laboratory, 2.
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B— 158 IC [(IHhEN S5 RRFETEGRFIL
EHFEGEFFIREDOER

IC was no operation between earthquake and tsunami in F1 No.1 Reactor
Observation of operation manual at the accident

k kil (HOSKIL)
BEE @B T HREIO 2011483 A 11 B FEE, W b EEEIAE 0K 45 45 1C Wi 4
EHEIG S LT ) WARKRTH B M, KISIFIES « KELOT 0 73S0, S Hmsi e T & 5
5E, ICEE TR, HPCI & SRV #EIZ L= EBEXDHRETH D,
F—J—R:IC ERAEKSE. B 1 S48, BHEEGREFIEE. HPCl. SRV

|ERB : EF O 1F 2016 FEFRESICT [REFRIEILFHI BT 2EERC X 2 ISP IRIIEIER T OHR %
(2)] (BLF MH2%) LI5d) LEL T, & 1 288 IC 1T HUED S R £ C RS E 71508k % 0T U765,
W2 BB TZE D% 3ED 1 BEIGIIH Y 2720, ZEE2@HHETRLE, NU—KRA L P TEELE
K&K 1R, BRABIHEMRRETHL, 1 BEETIIENETEENES RDIRETHD, HWVTE
FOIEFFRIKREST MER (3)) & LT, [AEEORE CRIGH KN RLERZ o8 LTRSS, 1IC (2 IRFRC BT 5K
MR TFIIREWBELOT, ICEKTIH Y X7V EE@HFE TR L, T —KRA 2 N TERELZKZX
21”7, ICOBEEE LEEAK 2 t DAL TRRKERSTEMENORBRCHEGFHERRELT Lz, K
MERFELVBIIC TR DD1EH Y 2780, IC ZILH-H, ThRbBIEAIRE TS EFICEE T B0, K
NEDORZHR T 1 SRV JEHA(E IEFF OO T2 ER L TV D, FIZ, EESIFFRAET HEE (4)] 12T,
IC T72< SRV & HPCl OOFHEIRZ HI1X, MISETE T & KN DFeek%E EVEMICE TR TE 5 L BFK LI,

FIEEDEL G EE T R EITO 2011 4F 3 H 11 H =3l #E) & B35 72 0% 45 40 T1C 13k
BRI A RNERE S L) AR ERTH 5,

— 77, IC 1T EBA LI —FE B STV RN & IC TEBIFIFN — B b A STV inz & 3l
FEALEY I 2 —XIE3 5HATHY IC 1T, fXHOVIZHPClI # RCICIZEE L= HEESNS, UEn
1 5EOEN EFICEIY IC O HENEE) L-%, @S82 IC 2 FEEIE TE 72 &1L, & HEV,

T 2 CHEMFHERRBETIEE Y2 HEMRTN Lz, EIRE S RERCRLEION HE7a—] Th 5,
ZZ1Z THPCI) & TSRV O FIEH 508, TIC] W) TFnzeny, Lvh., fifk 22— 03AC A2 2T
t,. SRV 25 6 fAifT. HPCI 24 fETickt L <, NICI X1 ch b, UbEND 1 SHOEN EFIZE D ICD
HElEE %, EiBITELIC IC 28l L, SRV & HPCI THEI LT L EZEX & TH D,

26K
] i - ! ﬂ.e'PX‘H(W‘l N Wi 7
l 1 i ; : e — ! ] T | I
2120882 1 , o 1 rEy : """‘—-wm-«z.\T srsor beas
' l - ‘ E ; ‘ﬂ el = L ‘ ; \"‘~——_... _._...__. e
i / Ll - RFIREAKEL ; -
10 ' 2 Fh W - v :

I} L | | | |
f | | | | | ! |

LR M
|/

F RANCA N T SR N SN
I e | i

H:T.\*, | -
e QLULLLLLLLLLLLL Bllssssgitidstiiiioihomimit e SO SRR SO il 4
)~ ' | [ ! e!- foo : \/ )

, L REEEA
!‘\ : J ‘ - ] ‘
LU T R
1 IR SR A 2 SRR b A R

WEE I E LEATHWEAR TERER &, BERSERREFIEE 2B TEW 2 S — B RICEIL A B L BT 5,
B )l SHEHEEGRREFIEEEERA—X) BEENMRK). 2011 £ 2 A 5 H(ZKE 108)

Kiyoshi Yoneyama, H.O.Yoneyama .
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Final Report of Study Group on Tsunami Countermeasures for Fukushima Accident
Y& R BREF R ML ERR°
"BARY R T LRETRITAT, *SYOROSE LP, */MARIERT

ik - EEERFHEHLOBEEREICSLT, BEXMRICHSEXREREFRTEN?(QL LEXERAERIT
AENTIV=5, BHIZEDK SEHERETNEIERZERTEN? D2 REHFHALRRBESEMHRT 5.
F—0—F : BERREEHR. FRTH, FHREEXE, BWR

[FLHIC

KBEFETIE, ERIEETLE-FHROBET BT DL, FHE CENH =D EREITHZLHEESS
ELTWS, S, KBFERERFHEREDAEST BEBEFEICHEITHERMEMER] ZhlEL. EEBEFERIC
BELO)EBRERIZHNT, BEAMEIZHESEREREFFRATELN?Q)L LEXKERLNSRIZFRI SN TL =5, Fal
ICED & SRR ETNIETERZER TEA ? D 2 mEfEE L -RRREEFEO-OTUTITHERT 5,

e 1 (BEXEREFFRATELN?)

AmrEICEAL T, BRIBEICEEHT HE,

(1)1997~1998 FENEAFTIZL 5 MHERFKEHEICH 1T 2ERAFRIEDFS1Z ) (TR OIEBENHRSE.

(21999 FIZE L TEAIR LI-EEE—RRDEF 2K TR,

(3)2002 FEDXFI A EFEMFHEEARTOMHETFRIRARICEDUVT, 2008 FITHEA R LI-EEREHK TORRF AR
(4)2009 ZEHDIZRELNEELERDKR CHE LR

DLW, BithsSEHA TRENNRKT HFENFRSINTL .

(6){BEEMIRET 5 IAEA DIBEE[2)IELEEE), Q)DIEHEDIENIZ, Tie3 mZiEiEL TS,

DOBEITEREHE - FZEOHEN—R(ZT HAADFHIARILERELEISZER L TLV .

QOBERADHEFEZ DONERREITE of=. KFEETIE, M5 OF UHEEL, MI2 DT SAhMEEMNH-T-
DL, COREOEAMEEZEEITRETHo1-. IAEA HEZTIFEZIAL TLVELAY, 2006 4EIZITHKEBUT
HEIABAREEL ETO M HEIZ K BERE T8 - S L TULV-.

QBELTRHENTLLE, REBIDIIFITIIH>T, EEEOLVThADEINNIE 2011 EOEFESSIEFRITEIET
THb.

ME2 ERcEDL S HREETNIERZEHTE-H?)

EEREEHMOEHFRIY, FRKICK>T, XRERAC EBR), ERERDOC ER), SAEHHRD 3 DAFERHIRAL
1=CETHS. H-T, ChblfBAHARELT RIER TREREINL BERRAFHIEBTE-EEZL

h3. ZDORW, [AC+DC EREE] Enh>TH /Ny T ) E%8E, RCIC £l HPCl ZF B THEENT % F TORSERY
RBDREBELULD, TALUBSIEOHIDERENHY, BRENRBLHD. BE 1 SOHETRIZTRY.
DHH7EED 125V/250V /39T 1) [sotacsEz ook |
QEEERE ] FER T I
BRHRS REFHD KPR T No
@é AC %ﬁ'}.@g&, DC %}EE_@%, 5ﬁ7k7ﬁ> j:E_/)-l i@%%?gfﬁ L»T:E“lﬁﬁ Yes HPCIFEh#2E)  DC
T:T: L/, :h%li, '%@@J: 5 ﬁli,ﬁz(:*ﬂ‘ LTLZ‘%@HEﬂ&BE@LEﬁ%T% ICH LLIEHPCIk 4 8 8n
YU, ILEHZREMEKELT. UTORKILDHEEEZ S.
BRCIC & HPCI M7k#E1E ORI
®1 BH#E-DULTIE, IC D PCV N AC EREF DA AC T ves Y| RPVIREE(SREH) | DC
@AY +A A0 HERENFREMZESHE o 1-HDT=5HDINEIT VT L FDATU— | AC KR
v ~

NI T}s?iz
@ HRHE meb_ o
BhYIc st | Aot
A OBRBEEIT T URL (HBHIN TS, ' AR || R
-, HBICBSMELNV-LRPEE L BFNEEOEENT QIR L [ if” ] e A AP

N AiafEiE

EIF5.

[UEBEEY A ~ [EEEREICEITHEFRIRMARS - xEIREE] 2016 &
http://Awwwi.shippai.org/shippai/html/index.php?name=news881
[2]IAEA TThe Fukushima Daiichi Accident, Technical Volume 2, Safety Assessment] 2015

*Ritsuo Yoshioka’, Kenji lino*, Masao Fuchigami®
LJapan Functional Safety Laboratory, 2SYDROSE LP, *Komatsu Ltd.
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Correction for pressure measurement data of Fukushima Daiichi Unit 3 and hints for understanding on
accident progression behavior based on the corrected data

R

ST

WEH—RFE 3 SHROENT —F2mMiEL, LV EEEORVENEREZGZ, ZOX I L THRIZED
BHRIZE D BHOENZOFFHPHRE CX, FiEREEZ LV IECERT 57200 v MRE L,

X—D—F:wBEFE—. 35 JE5F, EEmas, @i
1. #E

A FENEHRPVIE N T Ly va o F v X —(SCNZKkET 2 ENEHIT A7 M3 R & 2
INBIENFE THRSEENITKDNELINTEY  JENFFCHII SV E 1B ARFEDKIAEZ 7 LIV T

BEXNE L e A OENZRD D, Z OEVENOKFEN AT 7 & ClEAT 5 & JE SO REN
Ak I Y /L RmREND, %;T\ EHT — X O HEEEN S KO ZHETE L, EHT—H4 %
WIE LT,

2. EAT—AR[LDMHIE

RPV KX SC DJE NFERME (Prev XN Psc £9°%) D DW (Pow &9°%) DEIFEREIZ R 2B %2 4
M2 &.3H 13 H9REZADEMAR RPV T & ZAUTHE D X2 MERZ 245 O/KFER LS FEK L | Prev
1%-0.09MPa, Psc!E-0.05MPa, THENAKRDIENNEHL 7 FLTWA EHBEN5S, 2T,
Prpv _corrected:PRPV +0.09(MPa)\ PSC_corrected:PSC+0-O5(MPa) o A R T*ﬁﬁj‘é 7272, 13 H 20 BRI X 2L
BAZ DWW T S 20D FAZ L - T SCIENFHM T 2T A O™ MBS B 2B 22T TR Y AHIEDHE

EBIE 4 ke pe
KEEEISEAL-VIMI&E-T E 5t REFZSCEAD/WE LY RPVIEECVEEDEABRPVAS
[E AHEE LB A & &<, ARDFENH AT SICADHRADFNHBAFELL
1o 1.0 § ° PSC, corected
0.9 :L iz:/:v 0.9 + ti
X
0.8 x PRPV-A 0.8 X RPV-A, corected

0.7

_’()(

0.6

O X

0.5

0.4
0.3

Pressure (MPa)

0.2

0.1 0.1
3/13 9:00 3/13 12:00 3/13 15:00 3/1318:00 3/13 9:00 3/1312:00 3/13 15:00 3/13 18:00

() ERTDISHE LT —4 (b)) EZDISHEEHT—4

1 3BREILT—2DMEIE

AMIEDORE R A 11279, 37 13 B 12 BpEICA U8 72 RPV £/ ER R ICITMAZE (CV) £
FEPEICEA L TWADR, 2O/ SCEIEDW ELY A TR <. RPY DL DT A (RRKEDIRE
HAELEZBND) NSCRERETDWIZIHN TS Z &, Z0O#% b RPV NTHAE L7-H A CV ~ & fkke
LTHHLTWABZ ENgns,
3. ¥R

KR EZZE LIZENT — X OMIEIZ LY 3 BHEEHOENZL R FEICitig T& 7z, AUk F
BoEREEZ LV IECEET 72008 v R ELNT,
SEXWE [1] https://fdada.info/docs/excel/MD-Unit3-01.xIs

*Ikken Sato?, tJapan Atomic Energy Agency (JAEA)
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RRBENEEF—RFHEREFICEVTHRLE LI-EHMEBROEET ()
Reflections and Lessons from the Fukushima Nuclear Accident (Second Report)
FARE A6t EBHE PR R ok BN BN FRRE RER L
RRE SR B IER L EEF BRI Y BEF!
VARSI MR R oA N RS

EEEFFRERERICOW T, BINETIEERES, EaFitRES, RNFSGHIELRES, FUEFE
W AR BRI IS FEFSGHEZ B S RE SIGHEREENPAR I TS, LN LN G, SEdsaiims £
DO, £z, HFZEOBITHHWNEARZFEND ORI TH S, NEEETIE, I8 DR R+
JPEERTCRA LT FiES %y, £L L T4 O RSGHEREEZ HERGTT 5 & & bICHcAR SN FEEN)
BRED LD T U 7558 U CRp 2D CE 7o, Kt Cld, 3 SHEICRIT 2 EEARORNL, 2 ST
HEMOREFRS, > MBI 28I 2 3 THBIZOWUNEESO RfifE £ L iz,

F—U— R @EFHFREG, SRR, B, BRE k

1. ¥

INBERIE, IR DRSS RS ESORE 208 UiRetEED T, ZNET, BEE— 1 St
G & U O FE KSR OMEERR,  HEEEhT Bl L DRCE IR O A, JEH A EIRIEROFRIZ OV TE LD T
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[1M05-07] Reprocessing Plant
Chair: Yoshitaka Yoshida (INSS)
Mon. Mar 27, 2017 11:10 AM - 12:00 PM Room M (16-504 Building No.16)

[1MO5] Study on the combustion behaivior of radiolytically generated hydrogen
explosion in vessels at the reprocessing plant
*Takashi Kobayashi', Takeshi Mikami', Motohiro Sakaihara', Osamu Kanehira', Yoshikazu
Tamauchi?, Tatsuya Kudo?, Masanao Nakano?, Naoya Sakagami?, Kohei Otake?, Nobuyuki Arai?

(1. Mitsubishi Materials Corporation, 2. Japan Nuclear Fuel limited)

11:10 AM - 11:25 AM

[1MO06] Study on the combustion behavior of radiolytically generated hydrogen
explosion in vessels at the reprocessing plant
*Wenbin Dai', Yoshinori Hirashima', Motohiro Sakaihara', Osamu Kanehira', Yoshikazu
Tamauchi?, Tatsuya Kudou?, Masanao Nakano?, Naoya Sakagami?, Kouhei Ootake?, Nobuyuki
Arai? (1. Mitsubishi Materials Corporation, 2. Japan Nuclear Fuel Limited)
11:25 AM - 11:40 AM

[1MO7] Study on the combustion behavior of radiolytically generated hydrogen
explosion in vessels at the reprocessing plant
*Tatsuya Kudou', Yoshikazu Tamauchi’, Masanao Nakano', Naoya Sakagami', Kouhei Ootake,
Nobuyuki Arai', Wenbin Dai?, Motohiro Sakaihara?, Osamu Kanehira? (1. Japan Nuclear Fuel
Limited, 2. Mitsubishi Materials Corporation)
11:40 AM - 11:55 AM
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Study on the combustion behavior of radiolytically generated hydrogen explosion in vessels
at the reprocessing plant
(9) Hydrogen explosion experiment of simulated two large cylindrical vessels
connected via vessel off gas ventilation system
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*Takashi Kobayashi!, Takeshi Mikami?, Motohiro Sakaiharal, Osamu Kanehira?,
Yoshikazu Tamauchi?, Tatsuya Kudou?, Masanao Nakano?, Naoya Sakagami?, Kouhei Ootake? and Nobuyuki Arai?
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Study on the combustion behavior of radiolytically generated hydrogen explosion in vessels at the
reprocessing plant
(10) Combustion analysis and structural analysis of simulated two large cylindrical vessels connected via
vessel off gas ventilation system
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“Wenbin Dai', Yoshinori Hirashima', Motohiro Sakaihara', Osamu Kanehira',
Yoshikazu Tamauchi?, Tatsuya Kudou?, Masanao Nakano?, Naoya Sakagami?, Kouhei Ootake?, Nobuyuki Arai?
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Study on the combustion behavior of radiolytically generated hydrogen explosion in vessels at the
reprocessing plant
(11) Comparison with numerical analysis and experiment of simulated two large cylindrical vessels
connected via vessel off gas ventilation system
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“Tatsuya Kudo®, Yoshikazu Tamauchi®, Masanao Nakano!, Naoya Sakagami®, Kouhei Ootake!, Nobuyuki Arai’,
Wenbin Dai?,Motohiro Sakaihara?, Osamu Kanehira

1Japan Nuclear Fuel Limited, ? Mitsubishi Materials Corporation.
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[1MO08-11] External Hazard Including Security Issue
Chair: Hidehiko Kuroda (TOSHIBA)
Mon. Mar 27, 2017 2:45 PM - 3:50 PM Room M (16-504 Building No.16)

[1MO08] Research and Development of Probabilistic Risk Assessment
Methodology of External Hazard Combinations
*Yasushi OKANO", Hidemasa Yamano', Takashi Takata', Hiroyuki Nishino’, Kenichi Kurisaka'
(1. Japan Atomic Energy Agency)
2:45 PM - 3:00 PM

[1M09] Research and Development of Margin Assessment Methodology of Decay
Heat Removal Function against External Hazards
*Hidemasa Yamano', Hiroyuki Nishino', Kennichi Kurisaka® (1. Japan Atomic Energy Agency)
3:00PM - 3:15PM

[1M10] Interface of Nuclear Safety and Security
*Kazuyuki Demachi', Mitsutoshi Suzuki?, Takashi Takata?, Yoshiki Kimura?, yo Nakamura?,
Masaaki Suzuki®, Yoshiyuki Narumiya?, Hiroshi Miyano® (1. The University of Tokyo, 2. Japan
Atomic Energy Agency, 3. Tokyo University of Science, 4. Kansai Electric Power Co., Inc., 5.
Hosei University)
3:15PM - 3:30 PM

[1M11] Interface of Nuclear Safety and Security
*Mitsutoshi Suzuki', Kazuyuki Demachi® (1. Japan Atomic Energy Agency, 2. The University of
Tokyo)
3:30 PM - 3:45PM
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Research and Development of Probabilistic Risk Assessment Methodology of External Hazard Combinations
- Identification of Hazard Combinations in terms of Impacts on SFR Air Cooling Decay Heat Removal System -
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“Yasushi Okano, Hidemasa Yamano', Takashi Takata®, Hiroyuki Nishino® and Kenichi Kurisaka®

LJapan Atomic Energy Agency.
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Research and Development of Margin Assessment Methodology of Decay Heat Removal Function against
External Hazards
(19) Margin Assessment Methodology against a Combination Hazard of Strong Wind and Rainfall

“IIEF SR, PR ot SR R
b H AR T B SR A

SR & FERNOREENY — RExRICT ) U AmAEEE O~ — 2 Ui FiE 2B Lz, RE L RO
HEERCIE, BERRDIC X 2 MBEHBREN EWOBHRICH S RS 7 FA~OBERORAIZ L 5 2ER
MAGHRBVER STRIR DN B 2 b AnBVERIR E TOFARM A~ — YU L ER L Gy o 2 & & L7,

X*—T—F: T P v LG AEEE, A — K, BE, ~— VR

1. #E

ARIFFETIL, REBHZINEANT — R ThHLHRFERGE (FEE. WmE, E&. W) . KImEk Hbkk s,
FENT— REHZIT, T N U LNGHEIGEHRFEOREEREHEEDO L~ 1 PRA k& ~— Y ViHEiTik
DO EHED TE Iz, RRTIL, ME L EROBE SN — Nt T 5~ — Y Uil FIE OB IZ OV TH
5T D,

2. BBENDT— R

G & (RN 0D BB IS B EE R S RE TR ICE B LD B 2 U A & L CIEHBhS BRI E S &V oo
SRJERE O TR 2EIZ K DR, E O E VOB MEICK DR A, FZKOMuR U K 5 22K/ m A
GEE O BBENE 2 5ND, ZOTF U FITHE, HE VB A~ RKIR AR OIREVEE I8 £
TOHFRIEME~—V EEHR L, 79, PERF 7 MO X 2 =D O% F27HH LR
KO T/ NP & R LT, WA 2 B8 LT, /KK AMBEVE |CHEfil L7 & & OIREIR T g4 5
HL, ZRUCEDBUSHEHE L, oL, MKOEMERIIIAND EEZLNDTD, 22T,
WRIEIA DS VAR A A LT, RIS, ZOBYEITH Y T 57 AM 0 K LR A 1 REFFEKENGRD b
% MAKIRE A EIEC Tl 32 2 & C, [REVEIR SR E COFFRFM AR T 2 FIEZBR L,

RS RO —fF & LT, ARBVEWIHIEE 400°C, WA D AR5 DA OFERR, Thbbv—Y v
Z 1SR T, 1 REFFEK S 100mm/hr &3 2% &R EE 3mm BUT T 1,000 FREE LA E, #&RE£E Smm T 150
FRRETHY . ~—VUFIEFICREVE S 2D,

3. =L RADT— Ui

Sl VAR D 7 — D U FH IR A N N U =S & SRR ORHE IR & R TRREVGR Y —
VAERTREETH D, WAL BERNOES S —4 0 ZZHOWTIEEIEO LB Th Y . JREICK L TIER
KW X DRARREN S D D R KBREGE, FERNIC KR L CIIsaRn o~ — Y VR TR LT E B Y IFR
Rl ~— YV EBERETHAFEZHETH L E L, ZORE, MELE LT 80m/s LLETH Y | Wi
£ 5mm, 1 KRk R 100mm/hr &35 & 150 BEfEFR

ThY . KERT—VVEATH EEREDIC L, 100D O WRRA0C | RRIEATY RS

4. #EE i ]
SRR L RO HENY — R 2 F R —7 VAFE

i Tk BA%E L 72, =

KA L RIS FHC B D5 (= R —t SRR ED) u;*_!_' __________________

S TR EA DL OTICRREE LT, REOMIIToE B e !

LIk 27 SR~ RITAT DM St~ — 0 —— 15 ——geeeesi0 T

VY RBFEOBAMIE] ORRTHD, 10007‘ | 56 | l(;O léO | ‘200‘ | 25‘0 | ‘3(;0

“Hidemasa Yamano?, Horoyuki Nishino®, Kenichi Kurisaka® 185 7K E(mm/hr)

! Japan Atomic Energy Agency 1 AL BEROREAF— Feg 4 5 ~—

2017% BRRFH%¥S - 1M09 -



T™M10

2017EFDER

Z2EEFLVTADL22—T1—R
(1) 4 282—7 1 —RADO-HDEREHH
Interface of Nuclear Safety and Security
(1) Problem extraction for interface
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[1] IAEA Nuclear Security Series No.16, "Identification of Vital Areas at Nuclear Facilities."
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Interface of Nuclear Safety and Security
(2) Vital Area Identification (VAI) and response to severe accident initiated by security incident
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[1] D. M. Ericson and G. B. Varnado, “Nuclear Power Plant Design Concepts for Sabotage Protection”, NUREG/CR-1345, 1981.
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[1M12-18] Evaluation of Source Term and Radiation Dose
Chair: Shogo Higaki (Univ. of Tokyo)
Mon. Mar 27, 2017 3:50 PM - 5:45 PM Room M (16-504 Building No.16)

[1M12] Adsorption characteristics of methyl iodine on AgX in low temperature
region-Part 2
*Toshiki Kobayashi', Jifeng Wang', Yoshihiro Ishikawa’, Yuichiro Uzuyama’, Koji Endo’ (1.
Rasa Industries. LTD. Electronic Materials Div.)
3:50 PM - 4:05 PM

[1M13] Analysis of iodine behavior experiments under the severe accident
condition using MAAP5S code
*Toru Sakamoto’, Daisuke Fujiwara' (1. TEPSYS)
4:05 PM - 4:20 PM

[1M14] Development of the evaluation method of cesium release in level 2
probabilistic risk assessment
*Koichi Nakamura®, Yoko Yamane?, Keigo Murata®, Atsushi Ui’, Hiroshi Endo’ (1. Central
Research Institute of Electric Power Industry, 2. Advancesoft Corporation, 3. Trust Tech)
4:20 PM - 4:35 PM

[1M15] Development of the evaluation method of cesium release in level 2
probabilistic risk assessment
*Yoko Yamane', Koichi Nakamura?, Keigo Murata®, Atsushi Ui?, Hiroshi Endo® (1. Advancesoft
Corporation, 2. Central Research Institute of Electric Power Industry, 3. Trust Tech)
4:35PM - 4:50 PM

[1M16] Development of the evaluation method of cesium release in level 2
probabilistic risk assessment
*Keigo Murata', Koichi Nakamura®, Yoko Yamane?, Atsushi Ui®, Hiroshi Endo® (1. TRUSTTECH
Corporation, 2. AdvanceSoft Corporation, 3. Central Research Institute of Electric Power
Industry)
4:50 PM - 5:05 PM

[1M17] Development of the evaluation method of cesium release in level 2
probabilistic risk assessment
*Taizo Kanai', Hiroshi Endo’ (1. CRIEPI)
5:05 PM - 5:20 PM

[1M18] Development of the evaluation method of cesiumu release in lebvel 2
probabilistic risk assessment
*Hiroshi Endo’, Yoko Yamane?, Koichi Nakamura', Atsushi Ui", Taizo Kanai', Keigo Murata® (1.
CRIEPI, 2. AdvanceSoft Corp., 3. Trust Tech Corp.)
5:20 PM - 5:35PM
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Adsorption characteristics of methyl iodine on AgX in low temperature region-Part.2
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MAAPS IZK BV ETFTTFI VTV FEUTTO I DREBRBREN
Analysis of lodine Behavior Experiments under the Sever Accident Condition using MAAPS Code
oAk TR KB
15 Fas 25 LR

TV A U REEFEE T VK-S < MAAPS o— K& X0 BRERRIN 72 3 O REE R E T LIS
< Kiche = — F&HWT 3 UvRZEHHBRMET 21TV, T O 2T 5 2 & T MAAPS 3 7 FEZE R
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Development of the evaluation method of cesium release in level 2 probabilistic risk assessment
- (9) Research on the applicability of PRD method to Containment functional failure frequency due to the
severe accident -
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2. BMBBAD LI LAEBDREH
2.1 YEF7IVTUNZEITS Cs DEBIORE

B RREED D i & 47z Cs D £< 13 CSOH Db T 7 ay IR CTIRlET 2, FilE=T =y /W idEE#IZ &
DRIEIE R ANE Fr | BAPKEN SO )P RS (C KV BE R USRI ~TEAE 972, L. BERISHRN VD5 AIE, =7 m
Y IAFHEWIRS IV IR LIS T ABAT T 5, TEICEATLIZ Cs 13, BT ZTUDBMAET 25613, BAKL
CV HERENHERL TWDIGEIE, =7 oy WK SUIH AR TR E~UIHEND, ZOGHTICED  RE T 7V 0d 5
XIlj~0 Cs DBATEABLFERNFHET22E0, BRE ORI EZ A2 L TEETHHI LN DD,
2.2 MELCOR a1—R{ZX 3BT MBI DS HT

2.1 FiOGHTIZEEDE, Cs OWImNEA B RE L7 BE5E , PLE K OBEHE O
PV LOZEENZ /38T 9572012, MELCOR2.1 2—R & W CRii G (&
FOD Cs =T/ VEBERITLIZ, CV FHEA S, CSOH 271/ )L
RTH)—IZHE AL, 100 K231 HRE I LA WA ~ OB AT B 28]
BT, KOS EEEL, 2 7r—ADfRMN % S LT T is 5414 1
(R D EIGE IR, RIAE AR 3 | BKEN I LD BE I L X
IXE LR EDIR AR A VR L | BEE AN TS E B I3 <0k © T aamm B
HLILZT B LTS IVT N~ a3 567, 1 Bom ADTT o L
3. #5

Y — A% — 2 PRD OR§EEA &IHIZ, MELCOR2.1 =—RIZXV CV N Cs =7 1/ VZEB D43 HTA4T 0N, Cs D
WARNEIZ KDL E R ROMEEE, BEF OVEW R R OB EST, S BIEZOIRELEITET VO %Y PR
EHEDHELEH I, PRD HE A D D,
BEE ARWFIEIT, BB PEEE BT VX — [T 3B TR TRk 28 4R BE 8 78 F I —-47 25 22 e R v B AL Bl
AR i B 3 (R S BATOY A FHM, #7243 D AR TEAR) ) O—BREL CHEMLI=H D TH D,

*Koichi Nakamura?, Yoko Yamane?, Keigo Murata®, Atsushi Ui, Hiroshi Endo!

40

——2R1(EE0%)
—r—22 (B FE100%)

w
o

7 LOZEMFEE K]
5 B

o

80 100

ICRIEPI, 2Advancesoft, 3Trust Tech

2017% BRRFH%¥S -1M14 -



TM15 2017TEEDES

LARJL2PRAIZE 1T 522 LOBRE~OBKH EFFEFEDORRE
—(10) YE7T7OLTYMEORIHLIT7TAYVILEHERFEMICE (5 PRD OEA
HEICEET HBER—
Development of the evaluation method of cesium release in level 2 probabilistic risk assessment
- (10) Research on the applicability of PRD method to Cesium release behavior due to the severe accident -
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Development of the evaluation method of cesium release in level 2 probabilistic risk assessment
(11) Research on the effectivity of measures for prevention containment vessel failure due to the sever
accident
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Development of the evaluation method of cesium release in level 2 probabilistic risk assessment
(12) Investigation of source term risk assessment using Artificial Intelligence (Al)
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Development of the evaluation method of cesium release in level 2 probabilistic risk assessment

- (13) Quantification method of the source term event tree (STET)-
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