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Room B

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

[3B01-04] Vitrification2

Chair:lppei Amamoto(JAEA)

9:45 AM - 10:55 AM Room B (Common Education Bildg. 2 1F
No.10)

[3B01] Development of cyano-group bridge-type
coordination polymer with a high sorption
characteristic of Platinum-group elements for
high quality and volume reduction of vitrified
objects containing high-level radioactive nuclear
wastes
*Jun Onoe', Shinta Watanabe', Yusuke Inaba?, Miki
Harigaiz, Kenji Takeshita® (1. Nagoya University, 2.
Tokyo Institute of Technology)

9:45 AM - 10:00 AM

[3B02] Development of cyano-group bridge-type
coordination polymer with a high sorption
characteristic of Platinum-group elements for
high quality and volume reduction of vitrified
objects containing high-level radioactive nuclear
wastes
*Yusuke Inaba’, Ria Mishima', Keita Saito', Sotaro
Tachioka', Miki Harigai', Kenji Takeshita', Shinta
Watanabe?, Jun Onoe? (1. Tokyo Tech, 2. Nagoya
Univ.)

10:00 AM - 10:15 AM

[3B03] Development of cyano-group bridge-type
coordination polymer with a high sorption
characteristic of Platinum-group elements for
high quality and volume reduction of vitrified
objects containing high-level radioactive nuclear
wastes
*Shinta Watanabe', Toshiki Takeuchi’, Yusuke Inaba?,
Ria Mishima?, Miki Harigai?, Masato Nakaya', kenji
Takeshita?, Jun Onoe' (1. Nagoya University, 2.
Tokyo Institute of Technology)

10:15 AM - 10:30 AM

[3B04] Development of cyano-group bridge-type
coordination polymer with a high sorption
characteristic of Platinum-group elements for
high quality and volume reduction of vitrified
objects containing high-level radioactive nuclear

wastes
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*Kenji Takeshita', Tomohiro Okamura®, Miki Harigai',
Yusuke Inaba’, Masahiko Nakase', Shinta Watanabe?,
Jun Onoe? (1. Tokyo Institute of Technology, 2.
Nagoya University)

10:30 AM - 10:45 AM

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

[3B05-08] Vitrification3

Chair:Jun Onoe(Nagoya Univ.)

10:55 AM - 12:00 PM Room B (Common Education Bildg. 2 1F
No.10)

[3B0O5] Local Structural Analysis and Additive Effect of
Ti, Zn and Zr in Low Level Radioactive Glass for
Highly Concentrated Sodium Nitrate Solution
*Yuri Tajimi', Kei Shiina", Takeshi Mimura?, Yasutomo
Tajiri®, Sohei Sukenaga®, Hiroyuki Shibata®, Haruaki
Matsuura’ (1. Tokyo City University, 2. IHI Corp, 3.
Tohoku University)
10:55 AM -11:10 AM

[3B06] Evaluation of vitirification and dissolution of
simulated high-level radioactive wastes in
borosilicate glasses with high-loading capacity
*Tetsuji Yano', Takuhiro Miyawaki1, Shintaro
Matsumoto’, Nobuhiro Matsushita®, Tetsuo Kishi’,
Yoshiyuki Miura?, Norio Kanehira® (1. Tokyo Institute
of Technology, 2. Japan Nuclear Fuel Limited)
11:10 AM - 11:25 AM

[3B07] Thermodynamic optimization of MoOy; solubility
in Si0,-B,0;-Al,0,-Zn0-Ca0-Na,O-Li,0O glass
melts
*Toru Sugawara', Toshiaki Ohira’, Yoshiyuki Miura?,
Norio Kanehira® (1. Akita University, 2. Japan Nuclear
Fuel Limitted)
11:25 AM - 11:40 AM

[3B08] Thermal-Assisted Solvent Extraction of Inert
Platinum Group Metals from HNO,(aq) to
Ordinary Organic Solvent
*Zhiwei Zheng1, Tsuyoshi Arai?, Koichiro Takao' (1.
LANE. Tokyo Tech, 2. SIT)
11:40 AM - 11:55 AM

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

[3B09-13] Vitrification 4

Chair:Kenji Takeshita(Tokyo Tech)

2:45 PM - 4:10 PM Room B (Common Education Bildg. 2 1F
No.10)
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[3B09] Basic research programs of vitrification
technology for waste volume reduction
*Yasutomo Tajiri', Toshiro Oniki' (1. IHI
Corporation)
2:45PM - 3:00 PM

[3B10] Basic research programs of vitrification
technology for waste volume reduction
*Kouichi Ikeda', Kazuyoshi Uruga1, Takeshi Tsukada',
Tsuyoshi Usami', Shizue Furukawa' (1. criepi)

3:00 PM - 3:15 PM

[3B11] Basic research programs of vitrification
technology for waste volume reduction
*|ppei AMAMOTO", Koichi Ohyama”, Hideki Kitajima?,
Saichi Nagaoz, Yuichi Naganoz, Mitsuyoshi Sakai®,
Tsutomu Maruyama®, Naoki Taneda®, Nobutaka
Nishikawa® (1. Japan Atomic Energy Agency, 2.
Research Center of Computational Mechanics, Inc., 3.
New Glass Forum, 4. Mizuho Information and Research
Institute, Inc.)
3:15PM - 3:30 PM

[3B12] Basic research programs of vitrification
technology for waste volume reduction
*Yoshiyuki Miura’, Hiroto Mitsuhashi', Taku
Hashimoto', Takahiro Ishio’, Norio Kanehira' (1.
Japan Nuclear Fuel Limited)

3:30 PM - 3:45PM

[3B13] Basic research programs of vitrification
technology for waste volume reduction
*Taku Hashimoto’, yoshiyuki miura®, hiroto
mitsuhashi’, takahiro ishio®, norio kanehira® (1.
JAPAN NUCLEAR FUEL LIMITED)
3:45PM - 4:00 PM

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

[3C01-02] Dismantling and Decontamination

Technology
Chair:Masashi Tezuka(JAEA)
9:30 AM - 10:05 AM Room C (Common Education Bildg. 2 1F
No.11)

[3C01] Development on Sound Velocity Measurement
Technique from Outer Surface of Pipe Aim to
Estimate Hydrogen Concentration in Gas inside
Pipe

*Yuji Matsui', Katsuhiko hirano?, Ryosuke kobayashi2
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(1. Hitachi, R&D group, Nuclear System Research
Department, 2. Hitachi GE Nuclear Energy)
9:30 AM - 9:45 AM

[3C02] Feasibility Study on the Range Extender and
Functionality Expansion of the Fully-automated
Laser Decontamination Device
*Eisuke John Minehara' (1. LDD Corporation)
9:45 AM - 10:00 AM

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

[3C03-05] Method of Decommissioning Accident

Reactor
Chair:Koichi Kitamura(JAEA)
10:05 AM - 10:55 AM Room C (Common Education Bildg. 2 1F
No.11)

[3C03] Study on Potential Ways of Performing the
Decommissioning of Accident-damaged Nuclear
Power Plants
*DAIICHIRO OGURI", KAZUSHI NATSUI", MITSUHIRO
SATO' (1. Association for Nuclear Decommissioning
Study Study group on scenario of the Fukushima
Daiichi Nuclear Power Plant decommissioning)
10:05 AM - 10:20 AM

[3C04] Study on Potential Ways of Performing the
Decommissioning of Accident-damaged Nuclear
Power Plants
*Takayuki Aoki Aoki' (1. Tohoku University)
10:20 AM - 10:35 AM

[3C05] Study on Potential Ways of Performing the
Decommissioning of Accident-damaged Nuclear
Power Plants
*shunichi suzuki' (1. The University of Tokyo)
10:35 AM - 10:50 AM

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

[3C06-09] Various Decommissioning Technology
Chair:Takayuki Aoki(Tohoku Univ.)

10:55 AM - 12:00 PM Room C (Common Education Bildg. 2 1F
No.11)

[3C06] Reactor dismantled responding method using
existing technology
*Haruo Morishige1, Yosuke Yamashiki?, Makito
Watakabe', Yasufumi Kitamura®, Haruki Morishige1
(1. Fukushima nuclear accident contermeasure review
group, 2. Kyoto Univ.)
10:55 AM - 11:10 AM
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[3C0O7] Proposal of decommissioning method proposal -
Integral processing of building, equipment,
piping and cable in block unit
*Makito Watakabe', Haruo Morishige', Yosuke
Yamashiki?, Yasufumi Kitamura®, Haruki Morishige1

(1. Fukushima Nuclear Accident Countermeasures
Review Group, 2. Kyoto Univ.)
11:10 AM - 11:25 AM

[3C08] Proposed final disposal site in deep sea (part 2)
*Yasufumi Kitamura', Haruo Morishige’, Yosuke
Yamashiki?, Makito Watakabe', Haruki Morishige’ (1.
Fukushima Nuclear Accident Countermeasures Review
Group, 2. Kyoto Univ.)

11:25 AM - 11:40 AM

[3C09] Review fuel debris collection method from
technical requirements defined by NDF
*Yosuke Yamashiki', haruo Morishigez, Makito
Watakabe?, Yasufumi Kitamura?, Haruki Morishige?

(1. Kyoto University, 2. Fukushima Nuclear Accident
Countermeasures Review Group)

11:40 AM - 11:55 AM

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

[3D01-05] Actnides Separation

Chair:Tatsuya Suzuki(Nagaoka Univ. of Tech.)

9:45 AM - 11:05 AM Room D (Common Education Bildg. 2 1F
No.12)

[3D01] Adsorption separation of uranium and thorium
by ligand-immobilized hydrogel from nitric acid
solution
*Masahiko Nakase', Tomoo Yamamura?, Kenji
Shirasaki®, Mitsuie NagaiB, Tohru Kobayashi“, Daiju
Matsumura®, Kenji Takeshita' (1. Laboratory for
Advanced Nuclear Energy, Tokyo Institute of
Technology, 2. Institute for Integrated Radiation and
Nuclear Science, Kyoto University, 3. Laboratory of
Alpha-Ray Emitters, Institute for Material Research,
Tohoku University, 4. Material Sciences Research
Center, Japan Atomic Energy Agency)

9:45 AM - 10:00 AM

[3D02] Examination of new extractants for minor
actinides separation
*Hideya Suzuki', Yasuhiro Tsubata’, Tatsuya

Kurosawa', Mitsunobu Shibata', Tomohiro Kawasaki ',
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Tatsuro Matsumura' (1. Japan Atomic Energy
Agency)
10:00 AM - 10:15 AM

[3D03] Optimization in flow-sheet of extraction
chromatography with CMPO and HDEHP
impregnated adsorbents
*Sou Watanabe', Tatsuya Senzaki', Atsuhiro Shibata’,
Kazunori Nomura', Kiyoharu Nakatani?, Tsuyoshi Arai®,
Haruaki Matsuura® (1. Japan Atomic Energy Agency,
2. Tsukuba University, 3. Shibaura Institute of
Technology, 4. Tokyo City University)
10:15 AM - 10:30 AM

[3D04] Study on mass transfer coefficients in solvent
extraction systems using new extractants for
MA recovery
*Atsushi Sakamoto', Kazunori Kawanobe?, Yuichi
Sano', Nobuo Okamura’, Masayuki Watanabe', Hideya
Suzuki', Tatsuro Matsumura' (1. JAEA, 2. Ascend
Co.,Ltd.)
10:30 AM - 10:45 AM

[3D05] Study on mass transfer coefficients in solvent
extraction systems using new extractants for
MA recovery
Shusaku Asano?, Taisuke Maki?, Kazuhiro Mae?, *Yuichi
Sano’, Kazunori Kawanobe®, Atsushi Sakamoto', Nobuo
Okamura’, Masayuki Watanabe', Hideya Suzuki’,
Tatsuro Matsumura' (1. Japan Atomic Energy
Agency, 2. Kyoto University, 3. Ascend Co., Ltd.)
10:45 AM - 11:00 AM

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

[3D06-06] Separation Behavior of FPs
Chair:Masatoshi lizuka(CRIEPI)

11:05 AM - 11:20 AM Room D (Common Education Bildg. 2 1F
No.12)

[3D06] Study on fluorination behavior of molybdenum
compounds for fluoride volatility method
*Daisuke Watanabe', Daisuke Akiyama1, Nobuaki Sato’

(1. Tohoku University)
11:05 AM - 11:20 AM

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

[3D07-08] Improvement of Safety at

Reprocessing Plant
Chair:Masatoshi lizuka(CRIEPI)
11:20 AM - 11:55 AM Room D (Common Education Bildg. 2 1F
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No.12)

[3D07] Study on the boiling and drying accident of
HLLW
*Takashi Kodama', Hiroshi Kinuhata', Mikio Kumagaiz,
Kazunori Suzuki?, Shin-itiro Hayashi?, Shingo
Matsuoka?® (1. Japan Nuclear Fuel Limited, 2. Ul
Sciences Inc.)
11:20 AM - 11:35 AM

[3D08] Study on the boiling and drying accident of
HLLW
*Hiroshi Kinuhata', Takashi Kodama', Mikio Kumagaiz,
Kazunori Suzuki?, Shin-itiro Hayashiz, Shingo
Matsuoka® (1. Japan Nuclear Fuel Limited, 2. Ul
Sciences Inc.)

11:35 AM - 11:50 AM

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

[3EO01-04] Nuclear Chart, Nuclear Data

Evaluation, Nuclear Data Validation
Chair:Masayuki Aikawa(Hokkaido Univ.)
9:30 AM - 10:30 AM Room E (Common Education Bildg. 2 2F
No.22)

[3E01] Construction of CHART of THE NUCLIDES 2018
*Hiroyuki Koura', Jun-ichi Katakura?, Takahiro
Tachibana®, Futoshi Minato* (1. ASRC of JAEA, 2.
Nagaoka INstitute of Techinology, 3. RISE of Waseda
Univeirsity, 4. NSEC of JAEA)

9:30 AM - 9:45 AM

[3E02] Evaluations of neutron induced reaction cross
sections for *>3%3’C|
* Jeongyeon Lee, Shin Okumura?, Kohsuke
Tsubakihara', Satoshi Chiba' (1. Laboratory for
Advanced Nuclear Energy, Tokyo Institute of
Technology, 2. Nuclear Data Section, International
Atomic Energy Agency)

9:45 AM - 10:00 AM

[3E03] Evaluation on propagation of uncertainties of
28Si cross section to neutron dose in deep
concrete penetration
*Tsunenori Inakura', Naoki Yamano', Satoshi Chiba’

(1. LANE, Tokyo Tech)
10:00 AM - 10:15 AM
[3E04] Probability table problem of heating number in
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FENDL-3.1d ACE file
*Chikara Konno', Saerom Kwon? (1. JAEA, 2. QST)
10:15 AM - 10:30 AM

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

[3E05-10] Nuclear Fission, Heavy Element
Chair:Takashi Nakatsukasa(Univ. of Tsukuba)

10:30 AM - 12:00 PM Room E (Common Education Bildg. 2 2F
No.22)

[3EO5] Improvement of our Langevin model
*Chikako Ishizuka1, Mark Dennis Usangz, Yoko Ishii1,
Ivanyuk Ivanyuk®’, Satoshi Chiba®™* (1. LANE, Tokyo
Tech, 2. Malaysian Nuclear Agency, 3. Kiev Institute
for Nuclear Research, 4. NAOJ)
10:30 AM - 10:45 AM

[3E06] Improvement of Skyrme-type effective nuclear
interaction using experimental fission barrier
height
*Yoritaka Iwata’, Kun Ratha Kean''?, Satoshi Chiba’

(1. Tokyo Institute of Technology, 2. JAEA)

10:45 AM - 11:00 AM

[3EQ7] Estimation of fission product yields and their
covariance based on shell correction energy
*Kohsuke Tsubakihara', Chikako Ishizuka', Tadashi
Yoshida', Satoshi Chiba' (1. Laboratory for Advanced
Nuclear Energy, Tokyo Tech.)
11:00 AM - 11:15 AM

[3E08] Competition between fission and neutron-
emission at highly excited nucleus
*Shoya Tanaka'?, Kentaro Hirose?, Katsuhisa Nishio?,
Yoshihiro Aritomo’, Masahisa Ohta® (1. Kindai Univ.,
2. JAEA, 3. Konan Univ.)
11:15 AM - 11:30 AM

[3E09] Theoretical study on Z=120 super-heavy
element synthesis with real-time mean-field
models
*Shuichiro Ebata’, Satoshi Chiba', Fedir Ivanyuk’,
Vladimir Litnevsky' (1. Tokyo Institute of
Technology)
11:30 AM - 11:45 AM

[3E10] Research in multinucleon transfer mechanisms
for heavy elements studied by antisymmetrized
molecular dynamics (2)
Yoko Ishii', Chikako Ishizuka®, Akira Ono?, *Satoshi
Chiba" (1. Tokyo Tech, 2. Tohoku University)
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11:45 AM - 12:00 PM

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

[3E11-16] Nuclear Data Measurement
Chair:Yosuke lwamoto(JAEA)

2:45 PM - 4:25 PM Room E (Common Education Bildg. 2 2F
No.22)

[3E11] Measurement of Neutron Production from 7
MeV/u o Incidence on a Bi Target
*Kenta Sugihara1, Eunji Lee", Nobuhiro Shigyo1,
Kanenobu Tanaka?, Atsuko Akashio?, Toshiya Sanami®
(1. Kyushu Univ., 2. RIKEN Nishina Center, 3. High
Energy Accelerator Research Organization)
2:45PM - 3:00 PM

[3E12] Cross section measurements of 50 MeV alpha
particle induced reactions on "Er to produce
medical RI "°Yb
*Moemi Saito', Masayuki Aikawa', Michiya Sakaguchi1,
Naoyuki Ukon?, Yukiko Komori®, Hiromitsu Haba® (1.
Hokkaido Univ., 2. Fukushima Medical Univ., 3. RIKEN)
3:00 PM - 3:15PM

[3E13] Measurement and Resonance Analysis of the
Neutron Capture Cross Section of Np-237
*Gerard Rovira Leveroni’, Tatsuya Katabuchi’, Shota
Matsuura’, Ken-ichi Tosaka', Osamu Iwamoto?, Atsushi
Kimura?, Shoji Nakamura?, Nobuyuki lwamoto?, Kazushi
Terada' (1. Tokyo Institute of Technology, 2. Japan
Atomic Energy Agency)
3:15PM - 3:30 PM

[3E14] Measurement and simulation of neutron
transmission of Ta-181 at J-PARC
*Kaoru Hara', Minoru Asako’, Tetsuya Kai?, Hirotaka
Sato', Takashi Kamiyama® (1. Hokkaido Univ., 2.
JAEA)
3:30 PM - 3:45PM

[3E15] Measurements of photon scattering cross
sections of Pb-206 using Bremsstralung
*Toshiyuki Shizuma', Nobuyuki lwamoto?, Ayano
Makinaga®, R Massarczyk®, R Schwengner®, R Beyer®, D
Bemmerer®, M Dietz®, A JunghansS, T Kogler5 (1. QST,
2. JAEA, 3. Teikyo Univ., 4. LLNL, 5. HZDR)
3:45 PM - 4:00 PM

[3E16] Photon strength function in In-115 for the
evaluation of neutron capture cross section for
In-114
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*Ayano Makinaga', R Schwengnerz, R Beyerz, M
Griegerz, S Hammer?, T Hensel?, A Junghansz, F
Ludwig?, S Meuller?, K Roemer? (1. Teikyo Univ., 2.
HZDR)

4:00 PM - 4:15 PM

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

[3F01-04] Neutron Measurements 1
Chair:Keisuke Maehata(Kyushu Univ.)

9:45 AM - 10:50 AM Room F (Common Education Bildg. 2 2F
No.23)

[3F01] High-resolution scintillation neutron detector
for ToF neutron diffraction imaging
*Tatsuya Nakamura', Takuro Kawasaki', Kentaro Toh',
Noriaki Tsutsui', Masumi Ebine’, Atsushi Birumachi’,
Kaoru Sakasai' (1. Japan Atomic Energy Agency)
9:45 AM - 10:00 AM

[3F02] Experiments of an active neutron method using
a Cherenkov detector
*Masao Komeda', Akira Ohzu’, Yosuke Toh" (1.
JAEA)
10:00 AM - 10:15 AM

[3F03] Development of an active neutron NDA
apparatus for nuclear non-proliferation and
nuclear security (2)
*Kazuyoshi Furutaka', Yosuke Toh' (1. JAEA)
10:15 AM - 10:30 AM

[3F04] Development of a fast response neutron
detector bank for fast neutron direct
interrogation method
*Makoto Maeda’, Kazuyoshi Furutaka', Akira Ohzu',
Masao Komeda', Yosuke Toh" (1. JAEA)
10:30 AM - 10:45 AM

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

[3F05-08] Neutron Measurements 2

Chair:Kenichi Watanabe(Nagoya Univ.)

10:50 AM - 11:55 AM Room F (Common Education Bildg. 2 2F
No.23)

[3FO5] Study of sample shape effects on neutron
resonance transmission analysis
*Fei Ma', Harufumi Tsuchiya1, Fumito Kitatani' (1.

JAEA)
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10:50 AM - 11:05 AM

[3FO6] Temperature Measurement using Neutron Self-
indication Method
*mariko segawa’, Yosuke Toh', Tetsuya Kai', Makoto
Maeda’, Masayuki Tsuneyama2 (1. Japan Atomic
Energy Agency, 2. NAT)
11:05 AM - 11:20 AM

[3FO7] Characteristics evaluation of neutron source by
particle transport simulation calculation and
experiment
*Yuki Fujiya1, Takashi Kamiyamaz, Hirotaka Sato?,
Hiroyuki Uno®, Ryuji Uemoto®, Koichi Nittoh?, Mikio
Uematsu®, Yukio Sonoda®, Yoshiaki Kiyanagi® (1. Sch.
Eng., Hokkaido Univ., 2. Hokkaido Univ., 3. SHI-ATEX,
4. TTSI, 5. Nagoya Univ. )
11:20 AM - 11:35 AM

[3F08] Characteristics evaluation of neutron source by
particle transport simulation calculation and
experiment
*Hiroyuki Uno', Ryuji Uemoto”, Koichi Nittoh?, Mikio
Uematsu?, Yukio Sonoda?, Yuki Fujiya®, Takashi
Kamiyama®, Hirotaka Sato®, Yoshiaki Kiyanagi® (1.
SHI-ATEX, 2. TTSI, 3. Sch. Eng., Hokkaido Univ., 4.
Hokkaido Univ., 5. Nagoya Univ.)
11:35 AM - 11:50 AM

Room |

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

[3101-06] Scrubbing and Aerosol

Chair:Yasushi Saito(Kyoto Univ.)

10:15 AM - 11:55 AM Room | (Common Education Bildg. 2 3F
No.30)

[3101] Effect of Steam Condensation on
Decontamination during Pool Scrubbing
*Yuki Nakamura', Kota Fujiwara', Kikuchi Wataru”,
Shimpei Saito', Tomohisa Yuasa', Akiko Kaneko",
Yutaka Abe' (1. University of Tsukuba)
10:15 AM - 10:30 AM

[3102] Measurement of Aerosol Decontamination
Behavior from a Single Bubble during Pool
Scrubbing
*Kota Fujiwara1, Yuki Nakamura', Wataru Kikuchi®,
Shimpei Saito', Tomohisa Yuasa', Akiko Kaneko",
Yutaka Abe' (1. University of Tsukuba)
10:30 AM - 10:45 AM
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[3103] Evaluation of the Removal Properties of Organic
lodide by an AgNO, Solution
*Taizo Kanai', Masahiro Furuya', Satoshi Nishimira'

(1. CRIEPI)

10:45 AM - 11:00 AM

[3104] The Influence of Gas Species on Gas-Liquid Two-
Phase Flow
*Miki Saito, Taizo Kanai', Satoshi Nishimura”,
Yoshihisa Nishi" (1. Central Research Institute of
Electric Power Industry)
11:00 AM - 11:15 AM

[3105] Development of the Evaluation Method for the
Aerosol Particle Deposition Amounts in the
Containment Vessel and the Reactor Building
*Shinichiro Uesawa', Naoya Miyahara', Naoki
Horiguchi’, Hiroyuki Yoshida', Masahiko Osaka® (1.
JAEA)
11:15 AM - 11:30 AM

[3106] Development of Numerical Simulation Method for
Aerosol Particle Behavior in Two-Phase Flow
*Hiroyuki Yoshida', Shinichiro Uesawa' (1. Japan
Atomic Energy Agency)
11:30 AM - 11:45 AM

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

[3107-11] Fast Reactor Thermal Hydraulics
Chair:Tohru Suzuki(Tokyo City Univ.)

2:45 PM - 4:10 PM Room | (Common Education Bildg. 2 3F
No.30)

[3107] Elucidation and Control of Liquid Sodium
Multiphase Flow Dynamics: Visualization
Measurement of Gas-Liquid interface
*Yuta Akimoto’, Takeshi Fukuda' (1. Osaka
University)
2:45PM - 3:00 PM

[3108] Development of reactor vessel thermal hydraulic
evaluation method under natural circulation
decay heat removal conditions in sodium-cooled
fast reactor
*Erina HAMASE", Yasutomo Imai?, Norihiro KIKUCHI ",
Norihiro DODA", Masaaki TANAKA' (1. JAEA, 2. NDD)
3:00PM - 3:15PM

[3109] Study on Cooling Process of Decay Heat Removal
Systems in a Reactor Vessel of Sodium-cooled
fast Reactor by Scaled Water Experiments

*Mitsuyo Tsujiq, Ayako Ono’, Kosuke Aizawa', Jun
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Kobayashi', Akikazu Kurihara', Yasuhiro Miyake2 .
JAEA, 2. NDD)
3:15PM - 3:30 PM

[3110] Consideration on Heat Transfer Coefficient of
Liquid Metal in Tube Flow
*Hiroyasu MOCHIZUKI" (1. Tokyo Institute of
Technology)
3:30 PM - 3:45PM

[3111] study on droplet generation during upward liquid
jet collision onto ceiling surface
*yi zhan', Kiyotaka Maruyama1, Yusuke Kuwata’, Koji
Enoki', Tomio Okawa', Mitsuhiro Aoyagi?, Takashi
Takata® (1. The University of Electro-
Communications, 2. Japan Atomic Energy Agency)

3:45PM - 4:00 PM

Oral presentation | IIl. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety
[3J01-04] Analysis Model

Chair:Satoshi Takeda(Osaka Univ.)

9:45 AM - 10:50 AM Room J (Common Education Bildg. 2 3F
No.32)

[3J01] Study on neutron spectrum in HTTR at MVP
burnup calculation
*Kazuaki Matsunaka®, Nozomu Fujimoto', Toshiaki
Ishii?, Etsuo Ishitsuka?, Satoru Nagasumi2 (1. Kyushu
Univ. Engineering, 2. JAEA)
9:45 AM - 10:00 AM

[3J02] A Verification of Delayed Neutron Models Using
a Delayed-to-Prompt Ratio Index by Feynman-a
Analysis
*Kazuki Takahashi', Kunihiro Nakazima', Atsushi
Sakon?, Sin-ya Hohara?, Kengo Hashimoto? (1.
Graduate School of Science and Engineering, Kindai
University, 2. Atomic Energy Research Institute, Kindai
University)
10:00 AM - 10:15 AM

[3J03] In-Core Fuel Loading Pattern Optimization for a
PWR using Multi-Swarm Moth Flame
Optimization Method with Predator
*Satomi Ishiguro’, Tomohiro Endo’, Akio Yamamoto'
(1. Nagoya Univ.)
10:15 AM - 10:30 AM

[3J04] Study on Applicability of the SPH Method for
the Method of Characteristics
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*Kento Sawada', Tomohiro Endo’, Akio Yamamoto' (1.
Nagoya University)
10:30 AM - 10:45 AM

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

[3J05-08] Analysis Method Development

(Resonance)
Chair:Tatsuya Fujita(NRA)
10:50 AM - 11:55 AM Room J (Common Education Bildg. 2 3F
No.32)

[3J05] Investigation of impact of ladder numbers on
probability table
*Kenichi Tada' (1. JAEA)
10:50 AM - 11:05 AM

[3J06] Application of Efficient Sub-Space Method to
Nuclear Data Integral Testing®
*Daichi Imazato', Go Chiba' (1. HOKKAIDO Univ.)
11:05 AM - 11:20 AM

[3J07] A Resonance Calculation Method using Energy
Expansion Bases based on Reduced Order Model
*Akio Yamamoto', Tomohiro Endo’, Satoshi Takeda?,
Hiroki Koike®, Kazuya Yamaji®, Daisuke Sato® (1.
Nagoya University, 2. Osaka University, 3. MHI)
11:20 AM - 11:35 AM

[3J08] A Resonance Calculation Method using Energy
Expansion Bases based on Reduced Order Model
Akio Yamamoto', Tomohiro Endo’, Satoshi Takeda?,
*Hiroki Koike®, Kazuya Yamaji®, Daisuke Sato® (1.
Nagoya Univ., 2. Osaka Univ., 3. MHI)
11:35 AM - 11:50 AM

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

[3J09-11] Analysis Method Development (Monte-

Carlo)
Chair:Tomohiro Endo(Nagoya Univ.)
2:45 PM - 3:35 PM Room J (Common Education Bildg. 2 3F
No.32)

[3J09] Model Extension of Probabilistically Disordered
Media and Its Implementation in Monte Carlo
Solver Solomon
*TARO UEKI" (1. Japan Atomic Energy Agency)
2:45PM - 3:00 PM

[3J10] Monte Carlo method for sensitivity analysis of
alpha- and gamma-eigenvalues
*Toshihiro Yamamoto', Hiroki Sakamoto? (1. Kyoto

University, 2. RADONet)
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3:00 PM - 3:15PM

[3J11] Time dependent neutron multiplication from
point source in delayed super-critical core
*Yasushi Nauchi’ (1. CRIEPI)
3:15PM - 3:30 PM

Oral presentation | Ill. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety
[3J12-14] Criticality Safety

Chair:Hiroki Koike(MHI)

3:35PM - 4:25 PM Room J (Common Education Bildg. 2 3F
No.32)

[3J12] Criticality Safety Study for Direct Disposal of
Nuclear Spent Fuel with Depleted Uranium
Hideyuki Machiya1, *Naoto Aizawa', Tomohiko Iwasaki’

(1. Tohoku University)
3:35 PM - 3:50 PM

[3J13] Effect of Gd,O; to a fission number in the first
pulse of a postulated nuclear excursion
*|rwan Liapto Simanullang’, Yuichi Yamane', Kotaro
Tonoike' (1. JAEA)
3:50PM - 4:05PM

[3J14] Calculation Method of Estimated Criticality
Lower-Limit Multiplication Factor Using the
Bootstrap Method
*Takuto Hayashi', Tomohiro Endo’, Akio Yamamoto®

(1. Nagoya Univ.)
4:05PM - 4:20 PM

Oral presentation | IIl. Fission Energy Engineering | 303-1 Reactor
Instrumentation, Instrumentation System, Reactor Control/303-2
Remote Control, Robotics, Image Processing

[3K01-04] Wireless System and Underwater Robot
Chair:Akio Gofuku(Okayama Univ.)

9:45 AM - 10:50 AM Room K (Common Education Bildg. 2 3F
No.33)

[3KO1] Wireless System with Controlling
Electromagnetic Wave Distribution in Nuclear
Power Plant
*hidehiko kuroda’, shirota takahiro’, ikeda yoshiro1,
hasegawa takeshi’, oda naotaka’, asano naoki' (1.
Toshiba Energy Systems &Solutions Corporation )
9:45 AM - 10:00 AM

[3K02] Wireless System with Controlling
Electromagnetic Wave Distribution in Nuclear

Power Plant
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*TAKAHIRO SHIROTA', HIDEHIKO KURODA', NAOTAKA
ODA", TAKESHI HASEGAWA”, YOSHIRO IKEDA",
TAKESHI ARAKAWA, ISAO OHBA' (1. Toshiba Energy
Systems &Solutions Corporation)
10:00 AM - 10:15 AM

[3K03] Development of underwater robot " RADHOTAR
*Shigekazu SUZUKI", Shinji Kawatsuma”, Eiji Aoki’,
Masanori Takahashi', Koki Watanabe?, Shuzo Nakano?,
Hideki Sakamoto® (1. National Institute of
Technology, Fukushima College, 2. Takawa Seimitsu
Co. Ltd., 3. East Japan Accounting Center Co., Ltd., 4.
Alpine Electronics Inc.)
10:15 AM - 10:30 AM

[3K04] Development of underwater robot " RADHOTAR
*Shinji Kawatsuma”, Shigekazu Suzuki’, Eiji Aoki’,
Masanori Takahashi', Koki Watanabe?, Shuzo Nakano?,
Hideki Sakamoto® (1. National Institute of
Technology, Fukushima College, 2. TAKAWASEIMITU,
3. East Japan Accounting Center, 4. ALPINE)
10:30 AM - 10:45 AM

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

[3K05-08] Human-machine System, Advanced

Information Processing
Chair:Kunihide Sasou(CRIEPI)
10:50 AM - 12:00 PM Room K (Common Education Bildg. 2 3F
No.33)

[3K05] Development of 3D-LiDAR data of plant
structure based on deep learning
*Yuta Tanifujiq, Kuniaki Kawabata' (1. Japan Atomic
Energy Agency)
10:50 AM - 11:05 AM

[3K06] Effectiveness of Non-Technical Skill Training on
Mastery of Incident Command System
*Masaru Hikono', Yuko Matsui', Kazufumi Nagashima2

(1. Institute of Nuclear Safety and System, Inc., 2.

The Kansai Electric Power Co., Inc. )
11:05 AM - 11:20 AM

[3KO7] Experimental Study on Human Reliability for
Monitoring Task
*Kazuki Otake', Makoto Takahahshi' (1. Graduate
School of Engineering, Tohoku University)
11:20 AM - 11:35 AM

[3K08] Enhancing Emergency Response on the Field



Fri. Mar 22, 2019 Oral presentation

Based on Analysis of Fukushima Daiichi Nuclear
Accident

*Kyoko Oba', Atsufumi Yoshizawa?, Masaharu
Kitamura® (1. JAEA, 2. Nagaoka UT, 3. TeMS)

11:35 AM - 11:50 AM

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

[3L01-04] Fast Reactor
Chair:Kennichi Matsuba(JAEA)

9:30 AM - 10:35 AM Room L (Common Education Bildg. 2 3F
No.36)

[3L01] Study on validation of initiating phase analysis
code for core disruptive accident in an SFR
*Shinya Ishida’, Kenichi Kawada', Yoshitaka Fukano'

(1. JAEA)

9:30 AM - 9:45 AM

[3L02] Solidification behavior of molten materials
falling into coolant
*Kota Kawasaki’, shimpei Saito", Akiko Kaneko',
Yutaka Abe’, Kazuya Koyama? (1. University of
Tsukuba, 2. Mitsubishi FBR Systems)
9:45 AM - 10:00 AM

[3L03] Three-Dimensional Particle-Based Simulation of
Heat Transfer Behavior from Molten Mixture
Pool to Structural Wall
*Kanji Funakoshi', Masatsugu Kato', Xiaoxing Liu', Wei
Liu", Koji Morita®, Kenji Kamiyama2 (1. Kyushu Univ.,
2. JAEA)
10:00 AM - 10:15 AM

[3L04] Development of Fast Reactor Containment
Safety Analysis Code, CONTAIN-LMR
*Munemichi Kawaguchi’, Ikuo Yamamoto', Hiroshi
Seino' (1. JAEA)
10:15 AM - 10:30 AM

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

[3L05-07] Severe Accident
Chair:Shunichiro Nishioka(IRID/JAEA)

10:35 AM - 11:25 AM Room L (Common Education Bildg. 2 3F
No.36)

[3LO5] Fundamental Study on the solidification
morphology and segregation of Gd and Fe in

simulated molten corium
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*Ayako Sudo’, Igor Poznyakz, Takumi Sato’, Yuji
Nagae1, Masaki Kurata® (1. JAEA, 2. Research Centre
Rez)
10:35 AM - 10:50 AM

[3L06] Chemical equilibrium analysis for the
enhancement of gaseous lodine generation under
the Boron-containing steam
*Hiroyuki Shiotsu', Shuhei Miwa', Masahiko Ohsaka’,
Tomoyuki Sugiyama', Yu Maruyama' (1. JAEA)
10:50 AM - 11:05 AM

[3L07] Development of Ru chemistry database under
severe accident conditions of nuclear facilities
*Naoya Miyahara', Shuhei Miwa', Faoulat Miradji’,
Jiazhan Liu", Naoki Horiguchi1, Masahiko Osaka' (1.
JAEA)
11:05 AM - 11:20 AM

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

[3L08-09] ATWS
Chair:Satoshi Takeda(Osaka Univ.)

11:25 AM - 12:00 PM Room L (Common Education Bildg. 2 3F
No.36)

[3LO8] ATWS analyses with reactor simulator based on
RELAP/SCDAPSIM code.
*Ryo Kikuchi', Takanori Kameyama' (1. tokai Univ.)
11:25 AM - 11:40 AM

[3L09] Analysis and Evaluation for ATWS Event by
RELAP5-3D
*Chihiro Yanagi' (1. INSS)
11:40 AM - 11:55 AM

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

[3L10-14] Safety Analysis
Chair:Akifumi Yamaji(Waseda Univ.)

2:45PM - 4:10 PM Room L (Common Education Bildg. 2 3F
No.36)

[3L10] Reduced Order Model of Severe Accident
Analysis Code for SBO aiming Probabilistic
Safety Margin Analysis
*Masaki Matsushita’, Tomohiro Endo’, Akio
Yamamoto' (1. Nagoya University)
2:45PM - 3:00 PM

[3L11] Development of Next Generation Transient

Analysis System for Nuclear Power Plant
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*Sho Yoshizaki', Mitsunobu Hayashi', Akinori Kamito",
Kenya Takiwaki' (1. Toshiba Energy Systems
&Solutions Coporation)
3:00PM - 3:15PM

[3L12] Development of estimation measure for BWR
LOCA break condition using machine learning
technology
*Daisuke Fujiwara1, Hiroshi Shirai®, Ryunosuke
Yamaguchi' (1. TEPSYS)
3:15PM - 3:30 PM

[3L13] Analysis of BWR Containment Behavior under
Severe Accidents Using GOTHIC
*Hiroshi Kawai', Tatsuya Hayasaki', Daisuke Fujiwara’
(1. TEPCO SYSTEMS CORPORATION)
3:30PM - 3:45PM

[3L14] IC was no operation between earthquake and
tunami in F1 No.1 Reactor
*Kiyoshi Yoneyama', Kazuo Watanabe? (1.
H.O.Yoneyama, 2. WNR-Cx Watanabe Lab.)
3:45PM - 4:00 PM

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

[3M01-04] Fuel Behavior in SA and Long-term

Storage
Chair:Kazuo Kakiuchi(JAEA)
9:30 AM - 10:35 AM Room M (Common Education Bildg. 2 3F
No.37)

[3M01] Steam Oxidation of Silicon Carbide at High
Temperature up to 1800°C
*Hai Vu Pham”, Yuji Nagae1, Masaki Kurata', Kenichiro
Furumoto?, Hisaki Sato®, Ryo Ishibashi®, Shinichiro
Yamashita' (1. JAEA, 2. MNF, 3. Toshiba ESS, 4.
Hitachi GE)
9:30 AM - 9:45 AM

[3M02] Study on application of Kriging for nuclear
material accountancy of fuel debris
*Tomooki Shiba®, Hirofumi Tomikawa', Tsutomu
ISHIGAMI?, Yasuhiro SUGIYAMA? (1. JAEA, 2. NAIS)
9:45 AM - 10:00 AM

[3M03] Amounts and varieties of fission products
retained in fuel debris and released fission
products of 1F NPP
*|samu Sato’, Toru Morikawa' (1. Tokyo City

University)
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10:00 AM - 10:15 AM

[3M04] Evaluation of annealing effect on MA-bearing
MOX pellet with lattice defect
*Shun Hirooka', Masato Kato', Akira Komeno', Takeo
Sunaoshi? (1. Japan Atomic Energy Agency, 2.
Inspection Development Company)

10:15 AM - 10:30 AM

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

[3M05-09] Thermal Properties of Oxide Fuels
Chair:Ken Kurosaki(Osaka Univ.)

10:35 AM - 12:00 PM Room M (Common Education Bildg. 2 3F
No.37)

[3MO05] Thermal Conductivity Estimation of Fully
Ceramic Microencapsulated Pellets with ZrO2
as Simulated Particles
*Ariyani Kusuma Dewi'"?, Souichirou Yamaguchi1,
Takashi Onitsuka’, Masayoshi UNO" (1. University of
Fukui, 2. National Nuclear Energy Agency (BATAN)
Indonesia)

10:35 AM - 10:50 AM

[3M06] Measurement of Thermal Expansion and Specific
Heat of CaF,

*Ryota Tsuchimochi', Masato Kato", Shun Hirooka',
Taku Matsumoto’, Hiroki Uno?, Masahiro Ogasawaraz,
Hiromasa Sugata2 (1. Japan Atomic Energy Agency,
2. Inspection Development Company Ltd.)

10:50 AM - 11:05 AM

[3MO07] Study of specific heat of liquid oxide by pulse
heating
*Kenji Konashi®, Kyoichi Morimoto?, Masashi
Watanabe?, Masato Kato?, Hiromichi Watanabe®, Yuji
Arita4, Tomotake Niizeki® (1. Tohoku Univ., 2. JAEA,
3. AIST, 4. Fukui Univ., 5. ART KAGAKU)

11:05 AM - 11:20 AM

[3M08] First-principles calculations of polarons in
actinide dioxide
*Hiroki Nakamura', Masahiko Machida' (1. JAEA)
11:20 AM - 11:35 AM

[3M09] Study on O / M ratio change behavior of a
simulated fuel, CeO2-x, under air atmosphere
*ryohei hattori', isamu sato', sumita takehiro?,
Yoshinao I<obayas,hi2 (1. Tokyo City University, 2.
Tokyo Institute of Technology)

11:35 AM - 11:50 AM
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 501-1
Basic Properties

[3M10-11] Fuel Behavior in SA

Chair:Masayoshi Uno(Univ. of Fukui)

2:45PM - 3:20 PM Room M (Common Education Bildg. 2 3F
No.37)

[3M10] Density and viscosity of liquid ZrO, measured
by aerodynamic levitation
*Toshiki Kondo', Hiroaki Muta’, Ken Kurosaki’, Yuji
Ohishi' (1. Osaka university)
2:45 PM - 3:00 PM

[3M11] Experimental study on Cs containing aerosol
behavior under severe accidents in sodium
cooled fast reactors
*Masato Matsui’, Daisuke Hoshino, Ryohei Hattori,
Hayato Maejimaq, Isamu Sato’ (1. Tokyo City
University)
3:00PM - 3:15PM

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

[3M12-14] Fabrication of Fast Reactor Fuels
Chair:Kyoichi Morimoto(JAEA)

3:20 PM - 4:10 PM Room M (Common Education Bildg. 2 3F
No.37)

[3M12] Evaluation on the denitration characteristics
heated by the circular polarized microwave
*Tomoomi Segawa’, Masafumi Tanigawa’, Yoshiyuki
Kato', Koichi Kawaguchiq, Katsunori Ishii’, Masahiro
Suzuki®, Toshihide Kitazawa?, Kenji Taguchi®, Tatsuya
Kashiwa® (1. JAEA, 2. Ritsumeikan University, 3.
Kitami Institute of Technology)
3:20PM - 3:35PM

[3M13] Development of Flowability Improvement
Technology for MOX Powder by Wet
Granulation
*Katsunori Ishii', Tomoomi Segawa’, Koichi
Kawaguchi1, Masahiro Suzuki' (1. Japan Atomic
Energy Agency)
3:35PM - 3:50 PM

[3M14] Enhancing MA Transmutation by Irradiation of
(MA, ZR)Hx in FBR Blanket
*Atsushi Ouchi’, Mutsumi Hirai', Humiki Mizusako',
Kenji Konasi?, Hiroaki Muta®, Ken Kurosaki® (1.
NIPPON NUCLEAR FUEL DEVELOPMENT CO.,LTD., 2.
TOHOKU UNIVERSITY, 3. OSAKA UNIVERSITY)
3:50PM - 4:05PM
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Oral presentation | VI. Fusion Energy Engineering | 601-5 Fusion
Neutronics

[3001-05] Fusion Neutron Source

Chair:Eiji Hoashi(Osaka Univ.)

9:30 AM - 10:50 AM Room O (Common Education Bildg. 2 4F
No.46)

[3001] Conceptual Study on Fusion Neutron Source (A-
FNS) Test Modules
*Satoshi Sato', Makoto Nakamura', ChangHo Park”,
Saerom Kwon', Masayuki Ohta’, Kentaro Ochiai',
Atsushi Kasugai' (1. QST)
9:30 AM - 9:45 AM

[3002] Conceptual study on Fusion Neutron Source (A-
FNS) test modules
*Makoto Nakamura', Satoshi Sato', Changho Park”,
Saerom Kwon', Masayuki Ohta’, Hiroo Kondo', Kentaro
Ochiai’, Atsushi Kasugai' (1. QST)
9:45 AM - 10:00 AM

[3003] Conceptual Study on Fusion Neutron Source (A-
FNS) Test Modules
*ChangHo Park”, Satoshi Sato', Masayuki Ohta’,
Makoto Nakamura', Saerom Kwon', Kentaro Ochiai’,
Atsushi Kasugai', Takashi Nozawa', Hiroyasu
Tanigawa' (1. National Institutes for Quantum and
Radiological Science and Technology)
10:00 AM - 10:15 AM

[3004] Conceptual Study on Fusion Neutron Source (A-
FNS) Test Modules
*Saerom Kwon', Masayuki Ohta’, Satoshi Sato’,
Changho Park", Makoto Nakamura', Motoki Nakajimaq,
Takashi Nozawa"', Hiroyasu Tanigawa1, Jaehwan Kim',
Tsuyoshi Hoshino' (1. QST)
10:15 AM - 10:30 AM

[3005] Conceptual Study on Fusion Neutron Source (A-
FNS) Test Modules
*Masayuki Ohta', Satoshi Sato', Makoto M.
Nakamura', Saerom Kwon", ChangHo Park’, Kentaro
Ochiai’, Youji Someya', Yoshiteru Sakamoto', Atsushi
Kasugai' (1.QST)
10:30 AM - 10:45 AM

Oral presentation | VI. Fusion Energy Engineering | 601-5 Fusion
Neutronics

[3006-08] Neutron Field Evaluation
Chair:Nakamura Makoto(QST)
10:50 AM - 11:40 AM Room O (Common Education Bildg. 2 4F
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No.46)

[3006] Re-preparation of a gas target at Tohoku

University FNL for neutron detector
calibrations and the neutron field evaluation by
the PHITS code

*Takeo Nishitani’, Shigeo Matsuyamaz, Toshiya
Sanami®, Kunihiro Ogawa'", Mitsutaka Isobe™* (1.
NIFS, 2. Tohoku Univ., 3. KEK, 4. SOKENDAI)

10:50 AM - 11:05 AM

[3007] Evaluation of Neutron Flux Distribution using

Activation Foil/Wire and Imaging Plate
*Yasuyuki Ogino1, Keisuke Mukai'?, Juro Yagim,
Satoshi Konishi'? (1. Graduate School of Energy
Science, Kyoto University, 2. Institute of Advanced
Energy, Kyoto University)

11:05 AM - 11:20 AM

[3008] Experimental evaluation of the amount of

radioactivity formed in the torus hall of the
large helical device

*Yuya Yamamoto', Makoto Kobayashi2'3, Tomoyo
Tanaka', Sachiko Yoshihashi', Akira Uritani', Kenichi
Watanabe', Atsushi Yamazaki®, Kunihiro Ogawa>?,
Takeo Nishitani?, Mitsutaka Isobe®* (1. Nagoya
Univ., 2. NIFS, 3. SOKENDAI)

11:20 AM - 11:35 AM
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1 Radioactive Waste Management

[3BO1-04] Vitrification2
Chair:lppei Amamoto(JAEA)
Fri. Mar 22, 2019 9:45 AM - 10:55 AM Room B (Common Education Bildg. 2 1F No.10)

[3B01] Development of cyano-group bridge-type coordination polymer with a
high sorption characteristic of Platinum-group elements for high quality
and volume reduction of vitrified objects containing high-level
radioactive nuclear wastes
*Jun Onoe', Shinta Watanabe', Yusuke Inaba?, Miki Harigaiz, Kenji Takeshita® (1. Nagoya
University, 2. Tokyo Institute of Technology)

9:45 AM - 10:00 AM

[3B02] Development of cyano-group bridge-type coordination polymer with a
high sorption characteristic of Platinum-group elements for high quality
and volume reduction of vitrified objects containing high-level
radioactive nuclear wastes
*Yusuke Inaba’, Ria Mishima', Keita Saito', Sotaro Tachioka', Miki Harigai', Kenji Takeshita’,
Shinta Watanabe?, Jun Onoe? (1. Tokyo Tech, 2. Nagoya Univ.)

10:00 AM - 10:15 AM

[3B0O3] Development of cyano-group bridge-type coordination polymer with a
high sorption characteristic of Platinum-group elements for high quality
and volume reduction of vitrified objects containing high-level
radioactive nuclear wastes
*Shinta Watanabe', Toshiki Takeuchi’, Yusuke Inaba?, Ria Mishima?, Miki Harigai?, Masato
Nakaya', kenji Takeshita?, Jun Onoe' (1. Nagoya University, 2. Tokyo Institute of
Technology)

10:15 AM - 10:30 AM

[3B04] Development of cyano-group bridge-type coordination polymer with a
high sorption characteristic of Platinum-group elements for high quality
and volume reduction of vitrified objects containing high-level
radioactive nuclear wastes
*Kenji Takeshita', Tomohiro Okamura’, Miki Harigai', Yusuke Inaba’, Masahiko Nakase', Shinta
Watanabe?, Jun Onoe? (1. Tokyo Institute of Technology, 2. Nagoya University)

10:30 AM - 10:45 AM

©Atomic Energy Society of Japan
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BUANIVBAMERLS S ABEAOERE - BELDO=HOBEERKETRESIUERE
ZREIAHVT/ EEBREBRUSST FMH DR
(1) 7 xH FRE
Development of cyano-group bridge-type coordination polymer with a high sorption characteristic of
Platinum-group elements for high quality and volume reduction of vitrified objects containing high-level
radioactive nuclear wastes
(1) Introductory talk
REONE', B OEK M BN SHHE SRR T T

AR, RO TR

KB TIX, T/ EMEART L7 2 BB REAL &S T B a2 VT, & bV B M BRI
(HLLW) O A7 AFE7 2t AZEBWTHEE 72> TS AEEcEB L OE Y 77 v ot# % HLLW 2
H—EEIT 2T v Y = N OMBEEFNT D,
F—0—F o7 BAEERENLE ST, AeRocE, WaE, H 7 AR, &LV PR IR

1. IEER

B LoV EBER (HLLW) O X 7 AE{E7rnt 2 2B8WT, €U 77 (Mo) BMIEICLS A = —
Tz — AR L AN F—BEA~D A &K HE LT =T A Ry, YU A Rh N7 VYA PD) ORFEIZLD,
WEIZL DY 2 — VIO RN 7 AUk N T - R - R EOFELMBRAT HBENE LT TV D,

INET, rTXHERF I AT 2T FHE (H26~H28 4£1E) OWk&E% T, 7y 77
L— (PB) ITREFEIND Vv v 7 NVY LA A T 58Ax DT 7 (CN) BEAUEENL &5 T A2 &
AL, BHEBEIR IS X OVER L~ VBRI A VT, ASRcEBS KO Mo 12X 2 WS ERE A I~ 7o/ 2, 3
o7V =75 (Al) A A2 L 208k (Fe) A A2 % CN ETHHE L 72BN @5 T84 8 (AI-CN-Fe)
DEWVIUEREZ /R T Z & & AT & & B2, PB (Fe~CN—Fe) <> AI-CN—Fe (Z%f L CTHAKRITLHES Mo 7Y
Y TN Y AREENO T ) BB LN S Al Fe A AV E@ERT D Z L 2L LT [1], F£72,
ZNHDIEFED HLLW H1TOALF I RE D G L EVEAY, PB X° AI-CN-Fe (x4~ 2 INAE E O 2T E %
GZTWbZebbhroTE 2],

2. IRBE

AFHEH TIE, O Al-CN-Fe BLE /Y T DG BEM &2 & 5 IR0 S, BUEFEIRIC x5 UG M RE & 37
L7= T, @PB X Al-CN-Fe 3 L UMl OBIALE 73 7348 T3 b 7o USRS R &, IS PR & SRl
LWERR -2 L, Offix O 3li4)dA 4 M & 2lid Fe OEUNLE 5y M—CN-Fe O#FRR 1 % 55— 5
HEREICK VRN L, DOETERR-W R B~ v 7 &2 Ek T2 2 & T, @AI-CN-Fe % #8 2 % BN &
SRR ARG - AR L, OFUE HLLW &2 W T, B@EeHES Mo Ik T 2 IUEMREA MEEL, @F 7 A
B LR 7 2 ~O TR 21T 9 2 &2 B & LT, H29 4 10 A 2> 5 SGHFHEE - BBK IR )
EREIFFE 7 v 7T & (H29-H31 4EFE) WAHX— K LI=DT, ZOMEERNT 5,

B E x|k
(] 71F, BES : STHRSEERT IS AT AFJEBSE 3 H28 (EEE R 5 E (2017).
[2] S. Watanabe et al., AIP Adv. 8, 045221 (2018).

*Jun Onoe', Shinta Watanabe', Yusuke Inaba?®, Miki Harigaiz, Kenji Takeshita’

'Nagoya Univ., *Tokyo Inst. Technol.
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B LRIV ERRERA S AELHROBERE - BBED-HDOBEETREIERE
EHTAHVT7/ ERRRERME > FHHEOMSAE
(2) 287 UETIVLE =) LDOERK &S EREET
Development of Cyano-group Bridge-type Coordination Polymer with A High Sorption Characteristic of
Platinum-group Elements for High Quality and Volume Reduction of Vitrified Objects Containing
High-level Radioactive Nuclear Wastes
(2) Synthesis and Adsorption Studies of Aluminum Ferrocyanide
TR AT Y, =B PRER L, AR RORY Sz CHOKRERY, SFE B T T
Vs BEK?, 2Lk A2
VRO TR, 2 BRT:

FARITTHE RO Mo 126+ DUETERICENDS 72 o 7 Ak T I =7 A (AIHCF) O E LUk
SHEREIR (SHLLW) (T3 2 W sBRINF OO I FE M OV B BRI D 52288 & | AIHCF D& plcseft (RLEE, IF(H]
%) R LICRRIZOWTEHE T 5,

X—0—F: 7 RAEEK, A&ETHE TV 7Ty, f2n—Tx—X, 7zay 7 ALT VI =T A

1. #E HLLW TOBHEHEITLEDO T T A ZNHE —~OIFEL Mo BBIIZ L 54 =0 —7 = — XD,
AT ABER DI AEBHREZBNTNWD, Fx OIFFREINV—T1Z, ZhETIC, FRO7 vy 7 Ak
J& % N2 SHLLW 2> B OULERER 217V, AIHCF 23 A& Ests% (Ru, Rh, Pd) & Mo (Zxt LT IGEE %
RREATLHZEAMHLMNE L HLLW 6 ASEITHE L Mo 20T 2 2 L1250 7 AEBIEO & SLE.
ERALEZ B L TWD, ABETIE, Ay itFUE LI T 2RISRt GRE, MRS 25 L
ToERBRORE R L . AIHCF OARLSEME (REE, FEISE) Z e L 7o RIS W THlE T 5,

2. EREEBR Ay TEAB THRICE T 5 EEDO HLLW OREIIER TH 570, ABFZETIL 50°C TIL
EdBR ATV, |IE T (25°C) TORBGER L LT, 21 5tE DA 4> (Cr, Mn, Fe, Ni, Sr, Y, Zr, Mo, Ru,
Rh, Pd, Ag, Te, Cs, Ba, La, Ce, Pr, Nd, Sm, Gd) # & ¢e sHLLW (FHEEIEEE 3 M) Z{ERfL. Z Ok 5 mL iz
AIHCF % 200 mg 2., =i KON 50°CC 24 WfERYE L7z, %%, WikEmOaREL. EBARE v ) v
U7 4 NF— TR, FHEKEG T T A EESIEEE (ICP-MS) W TaEA A REZ ST L. X
BHHREZFEM Lz, SEPIZES, 50CIZH VT Ru (iR : 48%, 50°C : 84%) & Rh (=i : 35%, 50°C :
80%) DINERD LFHNE LT, Mo IZB L TiX, HTOWERDIK TR O (i : 29%, 50°C :
23%), ZNHOFER IV B0CIZEHW T, AIHCF @ Ru & Rh (ZH9 BULEMEREN A 145 2 & 23 5 2
Loz, I, yBRERSE L7 (015,05, 1.OMGY) sHLLW % HW ClREEDIGERBR 21T 72 & 2 A,
y BRIERRI DIRf & Hb T, AIHCF OIUEMEREIC K& R ITR. b o Tz,

F72. AIHCF DG IEMEOBBE 21T 72, FOSREOIREZ 0, 25, 50°CD 3 5&ff, RS O H IR B
UG ELE, 25, TS CO 35 & L, B 9V O T AIHCF # &%, 7 oy isEBERk (Fe, Mo, Ru, Rh,
Pd, Cs, Gd) # AW CUERBRZIT 572, BUGREOTRE DEIZ L DUGEMEIED K& 25T A b e o7z
D HBRE OB K DN R B, BHEHE A 1T 572 AIHCF X, Mo, Ru, Rh [ZxF9 2 & PEREAY,
DA TTVE & e~ THY 5~10%(H] E L7=,

(] AFRIE. SCHRFE T e LR OB - A ERMEESRSE) OBpic L viThbil,

“Yusuke Inabal, Ria Mishima?, Keita Saito?, Sotaro Tachioka!, Miki Harigai', Kenji Takeshita!, Shinta Watanabe?, Jun Onoe?

Tokyo Tech, 2Nagoya Univ.
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& LUARIVHSHERRA S ABEAROERE - BELO-HoaEETREIUERE
ZHTHVT/ EERERMES FMHEOBR
R)Zz A7 UIEPIERI~NDBEERTERES LK UE U 770 OIE#ETM
Development of cyano-group bridge-type coordination polymer with a high sorption characteristic of
Platinum-group elements for high quality and volume reduction of vitrified objects
containing high-level radioactive nuclear wastes
(3) Sorption properties of hexacyanoferrate for Platinum-group metals and Molybdenum
S KL TN BEY RRE BN SR EES
BHH ER b BEAL T /2 BEE!
YAl BRKYE, PHUR TR

Fexlx, 7o T ALMEIERIEL THWT, O7ABE{LETBRE T A4iE Mo O —F#ERIN 7o 2ZBI3 L
TWD, REFFETIE, JVEWIGEREEZA TONERIBIREZ BIELC, B RHEFR I EFMERIZIY 7 =0
T A ~D FH AR Mo DIERERE B IO e i3 2K 72 T LT,

F—IJ—F: 707U, BE&KEITHE, T 7T, SR

1. #E: S VLI PERRIR (HLLW) O H T 2 [B{L 7 mReACEBWT, H4f (Rh, Rh, Pd) 2855 2 A4 —1{
BEIZIEBE - WA 280, BT T2 (Mo) AT —7 = — AL U CH I RBE KR TS T 52 &R 7
S>TWD, ZIHDOREZRIT 2572012, Fx i, HERBEID Mo Z HLLW 726 — GBI T 572D D7 zray
7 AE¥ (HCF) IS AIDBR R 24T > TVD, VRIS A EEB IO Mo 2B 3 5729121%, ZbDTHED
HCF F /K ~DIERBE AL, SWIUEREEZ A T oM B2 3GT - BB T2 E R H D, AT, F—
JREREHR &4 Y FEBRICEY, AEEB L Mo O HCF ~DIUE RS AT T 5L 01, WS E KR T 2K

T O T o1

2. BER-BHE: A BLOMAR X BRIEHTIC L5 H 4 JE o

A wINE LT HCF KL T OREEHENT I L ORI 43 6 &5 100 oy

Fe MR B LOBMBBIER A/ M OB TREMITD, | e

IR AR L 72, 512, A&KRBLU Mo @ HCF ~DILsE & 1f Rh e

HEHEIC B 55 = XL — B RO MR AT, IERE 5 ol .
L £ of Mo e ]
3. 8RR Fox OZNETOMEND, ALEBLO Mo IE, HCF 2 3!
Rl AT, T/ ZMNEBEIEL, Q)EATIyTsh,

HCF B Fe A LA IIGIC KOS T 57 L4343 TH ! s ) 100
. THUD 3 BRI DT LR FERER BRI L

BEHIL, ORI 3 00 2 A 3L B8 BB 1 SRR - PERILE - B
Fib LTI AR L ORI 7 oy U RA R 1 (o, gk /0 OTRBBIE s

L HESC R - RIS B R BB A 5 % R, DB

WA AT, ORI SR LR T R - b B I BRIz 0 T, i,
CASTEP (2 LAH R EHEIT, 4B K% VBL F SR E S AT 4 2R L TiThiiz,

“Shinta Watanabe!, Toshiki Takeuchi®, Yusuke Inaba?, Ria Mishima? Miki Harigai?, Masato Nakaya®, Kenji Takeshita? and Jun
Onoe!

Nagoya Univ., 2Tokyo Inst. Technol.
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= LARIVRSHERR A S AEEEDBRE - BE OO0 REkTREIUERE
ZHEITAHVT/ EEBREREMS S FMHORSE
(4) 70+ R
Development of cyano-group bridge-type coordination polymer with a high sorption characteristic of
Platinum-group elements for high quality and volume reduction of vitrified objects
containing high-level radioactive nuclear wastes
(4) Process Evaluation
ITRE, RART R, BFEZEMTY, FREEET Y, dEIEZ Y EBEARE R LJE?
1RO TERY:, 24 HEBRY:

P HLLW 2> 5 O [ & fE e 3 « Mo WA BR O 5 FLUZ LS\ T, AAEITEE - Mo [RIRFEIL S A 7 A8 A
LB 5T ZAEIRD HLLW & FEEA L O ATREMEIC DUV THRFT L 72,
X—U—NR: 7z 7 A, A&FRTHR, &L -IVEGHERR. T ABIL, &ALy

1. [FCHIZ B ITIIABFETRE STV D HLLW #92Fk

Mo E&BETEH (Pd, Ru, Rh). Mo DRIFFEINS A7 @y [k e !

LOWEE R, ZONME AT BT T EREE R e
M@y IMEIO—>Thsd [T7zr v T M7=y B S B HEHF L
2) % FIOT HLLW 725 0 Mo & [ 4kt % —fHlaliy o | et
L. B &z FeEesk & Mo ¥t 7 n e 2T B [T gagel ovux
{iE151 53 L C Ru <> Rh 72 & O A48 1840 B % bt | 255
RHAICHTEY D, AT & Mo 23D BR7iu 7z HLLW l J

WZxF LTI 7 A E AR~ HLLW O & Fe s b & 2k L | (Mo merm F’d#lu_ll‘F' a0~T05 R

5T AFUCARDRAARK &Y S D, AR TE, 7
=BT AET VI =T AT K DB HLLW 2> 5 O Fi 4 B1 HLLWASO B SRR MoBIRL AT 4

ot & Mo D RIFFFEIIGRER D Z v E TORFEZFIH L
T, ADEES 27 DB AL KD 0T AERIE~D HLLW O & FEEAL O A REMEIZ SV TR 5,
2. 2z T UETILE =D LIZEK S Mo, BEETHR—FEERIR  ARFEFFEIL 7 7 & 2 OMEEZ FEh 3
572012, 21 &4y (Cr, Mn, Fe, Ni, Sr, Y, Zr, Mo, Ru, Rh, Pd, Ag, Te, Cs, Ba, La, Ce, Pr, Nd, Sm, Gd) Dz
(Ru (Zxf L Tix RU(NO)(NO3)s) 75 72 2468 HLLW % VT, [Eikkk 0.04 g/mL, & 50°C., IR
2 hDOEMFETT7 2a v 7 MET N =0 AOWERERZ i L=, O, Pd, Ru, Rh, Mo O &%
100%. 84%. 80%. 28%35HAV7=7AN. A HHEITHEITWASE ShighoT,
3. B&iExE - o RFEIRI R TLEAIZK S A5 AERAED HLLW & FEE(E 1iZhHd Loz,
T 5 7 U0 REL D FRALEE TRE CHRAET 5 | L ~VLBEIR & B4Rt - Mo [RIRFEIY 7 1t X &8 L7214,
BT AEUET D, T A U0 BREHZIZBREERE 45GWA/THM Z 457 L. ORIGEN-ARP % AT PWR {4
S R 2T o T, LB TR TO U, Pu DRI ZNZ4 99.6%, 99.5%& L, I UH, Mk A%
ETHRESND EUE LT, H 7 ABUBIRERSAE & U CTREEIT 2.3kW /ALL T, Mo & A&EILR DS
HEITZNZEI L5WW/AR L UTe, & 1 ICIXEHF AREL O G HAR & 7 Z ZAELIR~DBEFEY) Feta == DR
R4, ASEITE - Mo RIFFEIL 7 0 22 A L2 WA 7 A B bR~ FEFEY) FE =R 3Rk
DOHABMIC S FE W EINTIC 21~22m% R E  (FEFEW 1213 Na 28 10wt% 3 £415 O C HLLW (X 11~
12wt%) Th o7z, ZHUIx L THEKICHE « Mo [FRFEI 7 mE X 28 AT 5 & Mo & B4kt D 5 B
2479 Z L TH T AFEUCIRA~DFEFEY FE BRI Uiz, B 21E HLLW 250 Mo, E4&lETdE D5y BER
T IEI 58%, 48% & T 5 & BE
FEW SRR 35Wi% (HLLW FEIEER &1 M AUOREN %2 7 5 A [ kRO B den s

25Wt%) MHEREIC/e D, 29 L Mo,PGM % BE#L Sy B [%] Mo, PGM 4B
ST =t T N 3

Mo, H&RTEDIEERIT 1m REBE [RERERE| oo || IRahraAs | REBLRE
DOHLLWIZ80kg D7 =7 [yr] [Wt%] 0 [Wt%] DEMER ]
L7 V=7 LB ATHE R 4 21.0 ET ) - | - - -
VRRRFEE~0 Mo & [ eRTEED 10 22.0 anm 46.1] 32.0 30.0 1.67

. e 20 22.1 Mo 58.8| 48.1 35.4 2.10
PR & I LT b Ao ISR 30 22.1 66.2] 57.4 40.4 251

HECh D, RgBEL AT LADEA
WX 4T AEARIE~D HLLW & FTEHELICKEFE TH 5,
[BEE] ABFFEIL. SGHRRFE TS A RE LR IR - AMBEREERE] ozl vitbnl,

"Kenji Takeshita?, Tomohiro Okamura?, Miki Harigai', Yusuke Inaba®, Masahiko Nakase!, Shinta Watanabe? and Jun Onoe?
Tokyo Tech., 2Nagoya Univ..
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BHEET MO LSEREREBELRIVEFES S XHRO Ti, zZn, Zr®
B EERIT & T DHRMEHER
Local Structural Analysis and Additive Effect of Ti, Zn and Zr in Low Level Radioactive Glass
for Highly Concentrated Sodium Nitrate Solution
YRR MY, MEA B WA SR, MR RERS, Bhok IS, Sl 1EEES, AVE 1A
LHRORER RS, 2RSS AL IHIL, B BRAE R

FHALERC L0 BAET D EREOMERT ) U A2 ETHIMERERIT Y =R a ) r— 7 2 e_—
ZIZ TiO2, ZnO, ZrOz Z RN % Z & T LEMED [ LIS FIAD D5 Z ENPLNER->TEY, Th
509 H EORG BMEFRIZEMED T EIZRE S FE L TWD D) EXAFS Z iV TRl L 7.

F—D—F: [KL~ULHT A, EXAFS, F% >, High, Yra=v L
1. ®#E

FEN OB i % THAT DK L~V IEBESED IIE R, JEME, ' A v RERS — B2y 5k T
BV, T7AEITZNETEHEASN TR, AU RE L ~L O @& ME L~V U PR BERE I 6 L
THAEMENEL, KORELEEELRLTH-00H T AEEM O EZHEL L THE ZLITEETH
% [1]. FALBRMRZ D2 ST N U AEHBEREXIRE LI W7 ADOHEME LTy —FArT Y
r—hERFL, TiOs2, ZnO, ZrO: Z NSy & LT 2L B PCT)RBRIC L 5 &, TiO:
EERINT 5 EWMBEERTRY, {LFHEEEDPRELS M ELTWADIIXIL, ZrO: ZiRNT 5 LT A
OWHENHE X, BEEERINDREOH D Z ERaholz

AHFFETIE, TiOz2, ZnO, ZrO: BENEILE D L H I LML EMEDBIEIZF 5 L TV 5 D02 DRt
ZHOCT 2 EMT, EXAFS #/HWT Ty, Zn, Zr 7780 O RS/ 217 - 7.

2. EER

Na20-Als03-B203s-Ca0-Si0g & X— A Z TiO2, ZnO, ZrO: kD LN 7-EE&THRML, 1100C, 1h A
flA 2 [E 0 R LT AR E ST o OBt L, PCT R4 S L 7= itk Ok 2 @1 v
X — IR ek PFOBL-2TB & H\\ b v 7 m h okt % —oBL-5S1 T, BiiElc L 5 ZrK,
Zn-K WU, #5635 K 5 Ti-K WUV OHIE 1T - 7=, cubic spline 54 W TE S 7= EXAFS {EH)
7 — ) BT 5 2 L TGRS AT, X512 EXAFS RIS E fitting I X OEERT A -4 %
=AY

3. WB/R-ER

LR LZE 912 Zn & 2.4 mol%!lZfk D Ti DIRINEZ NS -8 2imol % Tl 2md %
A, TERMCED &R 1 T 8 ) OREES TS 555, BN | AN e
LB & > THREISE A b o oo, BIRICEY THR Y OfECE =) e

[Zn:2.4 mol % Ti2.4 mol %

BERRE TWAZ NS, WICFRUH T AD Zn JAFHOHEICE BT
% &, Ti% 4.8 mol%iiN L= T A D IEERT# O Zn-O FREEIZZ (LA
54, PCT BBRAE 6 & 278 Al LIS D RS T L — &R H R DA%
WA T AThoT=. LEDZ ENBIRIER Zn A OELENT S &
WWEDRHEN R S EEZD. In BHAFELZWH T 2T Ti OFM M

after

F after

[ Zn-2 4 mol % Ti4.8 mol %

FT|y(k)-k’| [arb.unit]

BEOREZHMSET-BE1E, Ti % 4.8 mol%Hh L= H 5 2 DEE% O e
HECH XV RVIERE DA & il U CEES B, Zn IS Ti & 0 O RIA]

EEA AT 2RO B D = E NN, M1 EHERT% O Ti-0 O
SEH EXAFS H#i& B4k

[1] WALEES, SMAEMN, @AM, IHI H%  Vol56 Nod (2016 ) p.66
ARFZENL, RRPFTELR T 2% —FF TSR, 30 A HURPERETEN O WA LIS 13 1= 7 T 2 BLEAR O AR e | ORED B ThH 5.

“Yuri Tajimit, Kei Shiina?, Takeshi Mimura?, Yasutomo Tajiri2, Souhei Sukenaga®, Hiroyuki Shibata® and Haruaki Matsuura!

Tokyo City Univ., 2IHI Corp, 3Tohoku Univ.
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RO Y r— b ASZAADBE LRIVERBSEEZENOD
= IR R R B DR
Evaluation of vitirification and dissolution of simulated high—level radioactive wastes in
borosilicate glasses with high—loading capacity
REF EELL ER PRTE. R BUORERT. AR MUK R B = e
HoV EH 2 (R ITERT, 2 AARR)

1 35 A2 IRBE D FRALEE N & 42 U 4 18 LU B PEBE ZE W) 2 & T I C B e T A AR e o
U r— N T AOBRIZANT 728 T 2tk L O ME RIS EN OV THRET 5,
7T AMEIEFEOFEM R NG E% O T 7 AREEICE T 2 2« OFHMIfE RS L=k
U T IVFEIC X BT AEBEEERICHOWTE S IV e R R sk R 5
X—0—F : i EEY ELIR, Ao ) r— T A BT Ak, BEEYFE, o
v s U TV FE
1. ¥#E

JR A F1 3 E T A A REF O FALER X 0 A T B & L~V R BE R O [E E LI
T AMEIR AN TWS, EREPEEEY 2N L0 7 AB AL, S EIEAR 2 8% T il
ALy ENDTETHDLN, BEYIZENE FALIAD) & &bz, WRGOMEDT-D, BE
Y EICRET 2 REMEREICOWTHENT T 7 AR T ILEN DD, ORI, &
FPEERER TR X —IT DEAK 30 4R U MHEBESEY) ORI T 72 7 Z A B
DFRIEMITFZE] ITH > THUTONTMIERDO—EHTH Y | KFEH TIE, 7 A~DOE L~L
T PE BEZEY) e 58 OIS FRZFENC BT 2 AN ICER KOS AT 7 AR O @R D 72D
W L2 ) —Hifiae_X—2 L Li-a v F M) 7IOLFREICET AR A2 5RT,
2. B
2-1. BREZEBDOZTDHEHET

R = LV BRI AR D B AR e ) r— s H T R & RIRA TR SE TR
fRFENOBEOT-ODFEENE L, HENMREH S U D A7 AREGRICHICHEE L, &SiEmEyE
A 2. 72 X i CT 2 CHNBEEBFE OIS % 2 ik L, FIREE T 10K/min T
b5, FFFZEFP AT DIER L, WSO DA % 1 -XRF (2 X 0 7 L 7=,
222, AYVEF M) FIFRICKDERIFER

a S M) TAFETIE, HRORR LT 2AMEAT )~ L, T4 AV &F
FHLTRERRDHT AMBD AT V) —% RN ZE DR EE 2 THRE L. RI& B
PEBEEEY) & N 2 8k S8 7=, T 2{K1E 1200°C 2h & L. -1K/min CTEEGE Uik 2157,
3. R

XHCTHIEID., HT7 AMEBETEMR I N DEEE R CE U D 5F4ER E Z O LA
DIZEDHBRIL, T T ARO DO T N R2ENT Ko TEENER D ZENHLNE o7,
AR BI OB G . H T A DOURENETE & A T TEFE RSy D BL Y IA IR NSy
WZEWRH Y | FFIZ Mo %57 & T AR D 5347 OTEBENE U TV DREID o 5D Z &3y
MNoTz, Mo BUAA E A = —7 = — XA E OBURN HIL. (KEEE T Mo a7 A
WIZE D AT 7t R E RV A E NV OBEEENEE CTH D Z ENmhoTz,

v EF MU T AFECELDH T AEROFHE T, BRIk LEV) 2
FHREIC KV E SN RE TR S & DX & LIZMREH O 7 A1 YP #4875
ZERIFERETORDERY AL, HT7 AT BN gholz, TNLERET D &
YP ARRIITARBEE OFIE A i b EEREROOESTH Y . IBEENE X OMEERE T
OFIHE « PEH 7 BB ANEELEE X LMD, #BEHTIEINL OFEMT — % 22~ 7,

* Tetsuji Yano', Takuhiro Miyawaki', Shintaro Matsumoto!, Nobuhiro Matsushita', Tetsuo Kishi!, Yoshiyuki
Miura?, Norio Kanehira? (' Tokyo Institute of Technology, 2Japan Nuclear Fuel Limited)
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$i0,-B,0;-Al1,0,-Zn0-Ca0-Na,0-Li,0 ZD A S5 A@iEICK T B
MoO, DIFRED RN FHFRE L
Thermodynamic optimization of MoQOs solubility in SiO2-B203- Al203-Zn0O-Ca0-Na20-Li20 glass melts
B &, OREERI, s, EED S
VEKH R, P H AR (R

MoO, % & de 7R 7 /r A FRIERMA D E ) FROPEE % CALPHAD V& Cheiifb L, BA1F T — X X— R A5 L7-.
LT —=ZRX=2 & VTR T A~D Mo0, Doy, AR 2 B ERC PRITE 2 L DI,

X—D—F: RUFABETTA, TVTTY, fZu—7=—X, fHFEH, #Jj5, CALPHAD &

1. 8 BV BEHEY) SRR & BAT e LB A & Fedadi 2 7o 0 T AR 2S5 701X, A =e—
Zx—X (YP) ELTHHLLTWEY 7T OH T AFIKIZHT 200, iRzxihs LT &
DARAIRTHD. KHFZETIE, Mo & TefiliE T 2 DS AR PEE 2 CALPHAD 1 Tl L=, £/,
LT FT — 2= 2|2 HSU T MoO, IR FRFE DIRFE « MAUKTFEZ B Sz LT

2. %ﬁ%%iﬁmwﬁ& Si02-B203-Al203-Zn0-Ca0-Na20-Li20 (SBAZCNL) % Dl A & [ 4H D L
T — 2 B L OB %HEI121E GTT Technologies #iZ L 55 —#~X—=2 L FACTSage #fiH L7-.
Mo (b &M DET)FEIZ DN T iiﬁeﬂ:aﬁﬁkéﬂa% AT o EBAEREERICE S TERL L., BRD
FEB BRIC OV TIE, MoOs (2B 2BEH O 17 O FEHXZ B LTZ. & 512, HTax NI E TILAT
S TETAR T 7 A BERIZ MoOs 2 iR L 720 ¥4 928 7 — % (1200-1000°C, n=109)% M L7=. MoOs
WA T 7 A BERIKROIRA X7 A= X VX —I125 2 5% % Associate solution model (27> CTERYL L,
B4 EHDOMHENER /8T A —X BT — X2 X D 743 OHIFISIFICE SV Tk L7z,

3. ﬁ* & %g Table 1 (Z *E LTS 7 AR Table 1. Element partitioning between silicate liquid and molybdate

M AL R (SL) LEYUFF B ALk (ML)  liquid for simulated HLW glass at 1000°C (wWt%).
,"\E S Z 1N T D EE Lz L AE D s ) — Sample Silicate liquid Molybdate liquid
DR BIFR CORBIE & FHFE DL compsition  Experiment FactSage Experiment FactSage

IN
Bz 3. SL & ML ORI O 8 sy Otk Bls Si0, 39.82 38.34 38.65 0.64 0.33
TR EBHER T B3 Z A TC Z. B,03 9.48 10.75 10.39 0.13 0.50

B EEMR DL EO CHR TN TET
BAEEEIC LY, BT OAEEE S 5 2 2%t Al,053 4.10 4.06 4.06 0.01 0.01

% MoOs ORIRFEME L 1200°CICHE VTR 20 sAv 2 2302 020

cao 4.37 3.25 2.51 1.03 1.77

10wt% (4.6mol%) T ¥V, MoOs=2mol% D & = D N&;0 13.98 8.85 10.21 .05 3.50

U & ZREIL 920°C(Si0 ) TH D Z L3 bomn Li»0 3.19 2.28 2.02 0.91 1.17

o7, F7m, MoOs YAMREE DML fE M 0 248 7 MoO3 22.62 4.77 4.27 17.45 17.95

Total 100.00 74.75 74.48 25.25 25.51

HWROZ ENHBI Lz, (1) EMEIL AlOs 2
4mol%LL FCid Al & & B203s/SiO2 lAMEWEZ Em < 72 57238, AlO3 28 4mol%LL Tl Al & & B203/SiOq
LICIFE A EERIF L 2%, (2) Al & Be0s/SiO2 Lk —ETH D & =, EMEITME B &MLy
(Na20+Li20+Ca0+Zn0) & LizO/(NazO+Li20) b 3@V ME EHEINT 5. ARBFFE CHEE LI 8U)1% T — 2 X
— AL RO FEEY) SRR AL A A WNL T D T AR ERE TS ETIHEHTE 2 &2 05,

BEE AR, RIFEEEERT RV X—T RS0 EE B MBI OWBALIZ 0T 72 7 7 A [E{bEL
R ORMIITEFRE] OFROHTH .

"Toru Sugawara', Toshiaki Ohira', Yoshiyuki Miura” and Norio Kanehira
! Akita Univ., “Japan Nuclear Fuel Limited
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Thermal-Assisted Solvent Extraction of Inert Platinum Group Metals from HNOs(aq) to
Ordinary Organic Solvent
*Zhiwei Zheng!, Tsuyoshi Arai, and Koichiro Takao!
'"LANE Tokyo Tech, *Shibaura Institute of Technology.

Abstract
Separation of platinum group metals (PGMs) is relevant to treatment in high level wastes. However, some PGMs are so
inert that their extraction is not always efficient. In this study, we investigated how to accelerate solvent extraction of inert

PGMs under temperature controlled condition. Herein, we employed a pyridine diamide as an extractant.
Keywords: Solvent Extraction, Platinum Group Metals, Thermal-Assisted, Ordinary Organic Solvent

1. Introduction

High level waste (HLW) always contain some platinum group metals (PGMs) like Pd, Rh, and Ru. These PGMs would
make serious problems in vitrification of HLW. Therefore, it is important to separate PGMs from HLW in advance, while
it is sometimes disturbed by chemical inertness of Ru(III) and Rh(III). Heating is effective and popular to enhance a
reaction rate. Indeed, we have succeeded in rapid and efficient extraction of Ru(III) and Rh(IIl) in HNO3(aq)/[Hbet][Tf:N]
systems under microwave or convection heating [1][2]. However, this extraction system is rather exotic, and not very
familiar with industrial applications because of ionic liquid. In this study, we tried to expand this technique to more
practical extraction systems of ordinary organic solvents like 1-octanol. Here, a pyridinediamide, TBPDA, shown in Fig.

1 was employed as an extractant for Ru(III).

2. Experimental C‘:4H9 ‘ \ C‘:4H9
The pre-equilibrated HNOj3(aq) with Ru(IIl) was loaded into a screw cap vial, and c4Hg/N N N\C4H9
mixed with pre-equilibrated 1-octanol dissolving TBPDA (30mM) in 1:1(v/v) ratio. 0 ¢

. . . . . . Fig. 1. Schematic structure of TBPDA.
This mixture was agitated on a thermostat stirrer. The Ru(III) concentration in 9

aqueous layer was determined by ICP-AES.

3. Results and Discussion @ ®
100 100
Fig. 2(a) shows Ru(III) extraction behavior at 298 K and 356 K in 0.5 M
HNOs(aq)/1-octanol biphasic system. As a result, extraction kinetics has 80:_
been accelerated with elevating temperature. However, extractability has ;0:_
reached 29% even at 356 K, which is still not high enough. To improve uiof_ ssok
this situation, we tested effect of Tf,N™ as an additional hydrophobic anion 203_
to promote formation of extractable ion pair of [Ru(NO)(TBPDA)]**. With . 2K
increasing [Tf,N"], extractability of Ru(IIl) at 356 K actually increased as Tc:meézlapgl‘edf;hoé Time elapsed / hour

expected (Fig. 2(b)). In this study, we found Ru(III) can be extracted to 1-  Fig. 2. Progress of Ru(l11) extraction at different
. . . . . temperatures (a) and concentrations of

octanol rapidly with elevating temperature and efficiently under assistance additional THLN- at 356 K (b).

of additional Tf,N™.
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Basic research programs of vitrification technology for waste volume reducation
(63) Development of vitrification technology for low level radioactive waste
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Basic research programs of vitrification technology for waste volume reduction
(64) Migration behavior of surrogate nuclides to the treated incineration ash near the
properties derived from a light water reactor
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Basic research programs of vitrification technology for waste volume reduction
(65) Construction of MATRIX Database
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Basic research programs of vitrification technology for waste volume reduction
(66)Development of high waste loading glasses
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Basic research programs of vitrification technology for waste volume reduction
(67) Effect of improved borosilicate glass on melter operation and behavior of platinum group metals
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Development on Sound Velocity Measurement Technique from Outer Surface of Pipe
Aim to Estimate Hydrogen Concentration in Gas inside Pipe
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Table 1 (2" 7), EERVILOLZERFICHEER N EET 28K (Fig.l@) &, FA FEORZWIZE
% (Fig.1(b)) ZE L1z, 7B, HA REORZ N TIE, U TORKEEEL TV 5, BUEIMIOREE
BN OEERAEAST S L BESM T A RFHIASTET 204 NN ET D, A REO—H
DEENANCK AW L TRER 2 58T 5, WAV EE S MEICEET S & mE T4 N5
AL, ZOHA FEEREMIOZEL Y TRET D,

Fic & N 225 Jk?’%%&%if%zbtmur?A%{ﬁbubfﬁ RS AZREREHE OFHAME S . R IZHEOLGRR
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Tablel Outline specification of experiment ——Theoritical ¢ Meas.(a) ® Meas.(b)

500

Sensor

Guided wave Gas outlet

Ultra sonic freq. 500 kHz 7 —
Leak wave i = 000%°
Incident angle 60 deg Y TN £ 450
5 Fnl P o9 Error
Material of pipe Carbon steel i 'g 400 17.4%
Outer diameter of pipe @457 mm € 350 Error 2.1%
©
Inner diameter of pipe @433 mm - Y S 300 “Error3.2%
Guided wave 3
Thickness of pipe 12mm Sensor < 0 10 20 30
Gas inlet Helium conc. [%]
Temperature 15°C ) . ) ] ] _
Fig.1 Schematic of ultrasonic meas. experiment for pipe Fig.2 Meas. results of sound velocity for He conc.
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AU T LEINCHES BRENREOFRZ L 2MHTE S 2 &, fHllFE CHRmETEN L Bzl &
D, BUESMU SEFEEZET 256 THOH RIS L D KFBREFMA /THE & 72 % Fad L 2157,
S5
[1] fRERERIEA  EEWIS LD 0 ARBENEE, ETHaEFREdrmE  F500, 112(387), 7-12, (2013)

D

[2] FEEM—1FD  BEREMER - V. B 1. KT OFEE : ppl165  (1978)

“Yuji Matsui', Katsuhiko Hirano? and Ryosuke Kobayashi?
Hitachi, Ltd. R&D group, ?Hitachi GE Nuclear Eenergy, Ltd.
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Feasibility Study on the Range Extender and Functionality Expansion of the
Fully-automated Laser Decontamination Device
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[1] E. J. Minehara, Laser Review, March, 2012, Vol.40, No.3, pp.165-170, E. J. Minehara and K. Tamura, Journal of
the RANDEC, No.48, Mar. 2013, pp.47-55.

[2] E. J. Minehara, “Laser decontamination device”, Japanese Patent No.5610356, Oct. 2014, E. J. Minehara, “Laser
decontamination device”, US Patent No. US9174304B2, Nov. 3, 2015. E. J. Minehara, “Laser decontamination
device”, EU Patent No.2772922, Oct. 11, 2017.

“Eisuke J. Minehara, LDD Corporation
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2019 Annual Meeting

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

[3C03-05] Method of Decommissioning Accident Reactor
Chair:Koichi Kitamura(JAEA)
Fri. Mar 22, 2019 10:05 AM - 10:55 AM Room C (Common Education Bildg. 2 1F No.11)

[3C0O3] Study on Potential Ways of Performing the Decommissioning of
Accident-damaged Nuclear Power Plants
*DAIICHIRO OGURI", KAZUSHI NATSUI", MITSUHIRO SATO" (1. Association for Nuclear
Decommissioning Study Study group on scenario of the Fukushima Daiichi Nuclear Power Plant
decommissioning)
10:05 AM - 10:20 AM

[3C04] Study on Potential Ways of Performing the Decommissioning of
Accident-damaged Nuclear Power Plants
*Takayuki Aoki Aoki’ (1. Tohoku University)
10:20 AM - 10:35 AM

[3C0O5] Study on Potential Ways of Performing the Decommissioning of
Accident-damaged Nuclear Power Plants
*shunichi suzuki' (1. The University of Tokyo)
10:35 AM - 10:50 AM

©Atomic Energy Society of Japan
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Study on Potential Ways of Performing the Decommissioning of Accident-damaged Nuclear Power Plants
(1) Preliminary case study on decommissioning of the Fukushima Daiichi Nuclear Power Plant
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[1] Experiences and Lessons Learned Worldwide in the Cleanup and Decommissioning of Nuclear Facilities in the Aftermath of
Accidents IAEA 2014 ) B

(2] BB —NT 4 > 7 AMWE T IR T3 BRT OBEF O 72 OBAIE 77 o 2018, (FFFEERHME - B
KERAE)

*Daiichiro Oguri!, Kazushi Natsui' , Mitsuhiro Sato' ,
! Study group on scenario of the Fukushima Daiichi Nuclear Power Plant decommissioning, Association for Nuclear Decommissioning
Study (ANDES)
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Study on Potential Ways of Performing the Decommissioning of Accident-damaged Nuclear Power Plants
(2) Conceptual Idea of Risk Management for Accident-damaged Nuclear Power Plants
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“Takayuki Aoki!
ITohoku Univ.
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Study on Potential Ways of Performing the Decommissioning of Accident-damaged Nuclear Power Plants
(3) Proposal of the alternative method for the fuel debris retrieval of the Fukushima Dai-ichi

Nuclear Power Plant
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*Shunichi Suzukit
1 School of Engineering, The University of Tokyo
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2019 Annual Meeting

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

[3C06-09] Various Decommissioning Technology
Chair:Takayuki Aoki(Tohoku Univ.)
Fri. Mar 22, 2019 10:55 AM - 12:00 PM Room C (Common Education Bildg. 2 1F No.11)

[3C06] Reactor dismantled responding method using existing technology
*Haruo Morishige’, Yosuke Yamashiki?, Makito Watakabe', Yasufumi Kitamura', Haruki
Morishige’ (1. Fukushima nuclear accident contermeasure review group, 2. Kyoto Univ.)
10:55 AM -11:10 AM

[3C0O7] Proposal of decommissioning method proposal - Integral processing of
building, equipment, piping and cable in block unit
*Makito Watakabe', Haruo Morishige’, Yosuke Yamashiki?, Yasufumi Kitamura', Haruki
Morishige’ (1. Fukushima Nuclear Accident Countermeasures Review Group, 2. Kyoto Univ.)
11:10 AM - 11:25 AM

[3C08] Proposed final disposal site in deep sea (part 2)

*Yasufumi Kitamura', Haruo Morishige’, Yosuke Yamashiki?, Makito Watakabe', Haruki
Morishige’ (1. Fukushima Nuclear Accident Countermeasures Review Group, 2. Kyoto Univ.)
11:25 AM - 11:40 AM

[3C09] Review fuel debris collection method from technical requirements
defined by NDF
*Yosuke Yamashiki', haruo Morishige?, Makito Watakabe?, Yasufumi Kitamura?, Haruki
Morishige? (1. Kyoto University, 2. Fukushima Nuclear Accident Countermeasures Review
Group)

11:40 AM - 11:55 AM

©Atomic Energy Society of Japan
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Reactor dismantled responding method using existing technology
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Haruo Morishige ' *, Yosuke Ymashiki?, Makito Watakabe ', Yasufumi Kitamura*and Haruki Morishige *
Fukushima Nuclear Accident Countermeasures Review Group' ,Kyoto Univ?
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PROPOSAL of decommissioning method proposal — Integral processing of
building, equipment, piping and cable in block unit
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! *Makito Watakabe, 'Haruo Morishige, Z,Yosuke Ymashiki Yasufumi Kitamuraand 'Haruki Morishige

Fukushima Nuclear Accident Countermeasures Review Group' ,Kyoto Univ?
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Proposed final disposal site in deep sea (part 2)
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[3D01-05] Actnides Separation

Chair:Tatsuya Suzuki(Nagaoka Univ. of Tech.)
Fri. Mar 22, 2019 9:45 AM - 11:05 AM Room D (Common Education Bildg. 2 1F No.12)

[3D01] Adsorption separation of uranium and thorium by ligand-immobilized
hydrogel from nitric acid solution
*Masahiko Nakase', Tomoo Yamamura?, Kenji Shirasaki®, Mitsuie Nagai®, Tohru Kobayashi*, Daiju
Matsumura®, Kenji Takeshita' (1. Laboratory for Advanced Nuclear Energy, Tokyo Institute of
Technology, 2. Institute for Integrated Radiation and Nuclear Science, Kyoto University, 3.
Laboratory of Alpha-Ray Emitters, Institute for Material Research, Tohoku University, 4.
Material Sciences Research Center, Japan Atomic Energy Agency)
9:45 AM - 10:00 AM

[3D02] Examination of new extractants for minor actinides separation
*Hideya Suzuki', Yasuhiro Tsubata', Tatsuya Kurosawa', Mitsunobu Shibata’, Tomohiro
Kawasaki ', Tatsuro Matsumura' (1. Japan Atomic Energy Agency)
10:00 AM - 10:15 AM

[3D03] Optimization in flow-sheet of extraction chromatography with CMPO
and HDEHP impregnated adsorbents
*Sou Watanabe', Tatsuya Senzaki', Atsuhiro Shibata’, Kazunori Nomura', Kiyoharu Nakatani?,
Tsuyoshi Arai®, Haruaki Matsuura® (1. Japan Atomic Energy Agency, 2. Tsukuba University, 3.
Shibaura Institute of Technology, 4. Tokyo City University)
10:15 AM - 10:30 AM

[3D04] Study on mass transfer coefficients in solvent extraction systems using
new extractants for MA recovery
*Atsushi Sakamoto', Kazunori Kawanobe?, Yuichi Sano’, Nobuo Okamura®, Masayuki Watanabe®,
Hideya Suzuki', Tatsuro Matsumura® (1. JAEA, 2. Ascend Co.,Ltd.)
10:30 AM - 10:45 AM

[3D0O5] Study on mass transfer coefficients in solvent extraction systems using
new extractants for MA recovery
Shusaku Asano?, Taisuke Maki?, Kazuhiro Mae?, *Yuichi Sano’, Kazunori Kawanobe®, Atsushi
Sakamoto', Nobuo Okamura', Masayuki Watanabe', Hideya Suzuki®, Tatsuro Matsumura' (1.
Japan Atomic Energy Agency, 2. Kyoto University, 3. Ascend Co., Ltd.)
10:45 AM - 11:00 AM
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Adsorption separation of uranium and thorium by ligand-immobilized hydrogel from nitric acid solution
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7 2 R(NIPA), ZREHIO NN-AF L BEAT 7 U AT 2 RBIS)E 7 VI NVEARICL VRN Ko
FNRER Z AR L, RBEIRIKD DO U2, Th* DWR A5y BER Eh 4 fRiA L7-. WA IZ RIE TR & 5 e,
FRUR RS, IR IRAFIME A UG LT & 2 A, W & g D BEs BN e RN R b7z, & LV BEIRER
DM OEERIREETO UITh 53D AlREME &, BHEARE A 1 = X AP RIE Sz,
F—O—F:95>, VUL, OB, FOUIRKNL, WA, orEER

1. #E Th¥A7AnmERSHh (@t} §§ ©
4 A s
TWDM, Ny 7z FERAARL LN k
7~ ° ° @
Y

RTHNMEIABEATH 2 12Dk

= \)J\ A~

=18 ol . ~ N

NMETH S, Th BREHFABET b R/: \N/ E\R o N

EREFED Y Vg N Y TTFARE o o NS g

o]
Fig.1 Structures of (a) Allyl-Tol-PTDA, (b) Tet-Allyl- and
Tet-Hex-PDA, (c) NIPA, (d) BIS, and (e) ligand-immobilized gel.
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4. BEE  OROTIEIL A RSO TE 2 B R DR AU A TE (A Fig.2 Effect of acidity and temperature on
3F)(18K19043). HAb K FabF o HUH A 25 = F ) 2L R4 U022+ and Th*+ adsorption by PTDA-gel
72 17K0086, 18K0108 (Z L » THEHE I N TV 5.

*Masahiko Nakase!, Tomoo Yamamura?,Kenji Shirasaki?,Mitsuie Nagai®, Tohru Kobayashi,Daiju Matsumura and Kenji Takeshita®

Tokyo Institute of Technology, ?Kyoto University, STohoku University, “Japan Atomic Energy Agency.
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Examination of new extractants for MA separation
e JEik, R UEZE, R Eh,
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1. #8 H\HNJ)I
(I REHARRI R IS B E N5 T A U &0 A(Am)EO B LI MA &2 o (0

B2 Ko T EREEIHE D D VISR ERFR(E T D 72D IE, SRR ENA R IR MNNTP\NW

HaH MA Z50HfE- BN T 5 0ERH D, S HIC, ARSI L 72 5 ))ﬁ

FEPEX 2 ) U A(CMERET L2 ENREELY, LLRBS, 3D MA & HONTA

3 AOA FF LR RENIEE DL T D720, DEEEmO TH#EL <, Am & Cm

L DOHASEEIZIHICRETH 5, 1IZRLIEN RFP—& 0 RFP—%Fk>%
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[1]Y. Sasaki, et al., Chem. Lett., 2013, 42, 91-92.

*Hideya Suzuki, Yasuhiro Tsubata, Tatsuya Kurosawa, Tomohiro Kawasaki, Mitsunobu Shibata and Tatsuro Matsumura.

Japan Atomic Energy Agency
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Optimization in flow-sheet of extraction chromatography with CMPO and HDEHP impregnated
adsorbents
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[1] S. Watanabe, et al., J. Radioanal. Nucl. Chem., 316, 0 > V [BV]
1113-1117 (2018).
[2] BN fl, 2018 FERF ) F KD RS, 21-10

Fig. 1 CMPO 7 5 25yl

*Sou Watanabe', Tatsuya Senzaki!, Atsuhiro Shibata'!, Kazunori Nomura', Kiyoharu Nakatani?, Yusuke Horiuchi®, Tsuyoshi Arai?,
Haruaki Matsuura*

1Japan Atomic Energy Agency., 2University of Tsukuba, *Shibaura Institute of Technology, “Tokyo City University
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Study on mass transfer coefficients in solvent extraction systems using new extractants for MA recovery
(1) Analysis by the single drop method and the Nitsch cell
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* Atsushi Sakamoto?, Kazunori Kawanobe?, Yuichi Sano', Nobuo Okammura!, Masayuki Watanabe!, Hideya Suzuki?, Tatsuro Matsumura®
1Japan Atomic Energy Agency, 2Ascend Co., Ltd.
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Study on mass transfer coefficients in solvent extraction systems using new extractants for MA recovery
(2) Analysis by microdevice
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Masayuki Watanabe?, Hideya Suzuki?, Tatsuro Matsumura?
IKyoto University, 2Japan Atomic Energy Agency, *Ascend Co., Ltd.
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[3D06-06] Separation Behavior of FPs
Chair:Masatoshi lizuka(CRIEPI)
Fri. Mar 22, 2019 11:05 AM - 11:20 AM Room D (Common Education Bildg. 2 1F No.12)

[3D06] Study on fluorination behavior of molybdenum compounds for fluoride
volatility method

*Daisuke Watanabe', Daisuke Akiyama', Nobuaki Sato’ (1. Tohoku University)
11:05 AM - 11:20 AM

©Atomic Energy Society of Japan
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Study on fluorination behavior of molybdenum compounds for fluoride volatility method
B3 IPN RN NITIPN RN S 7
PHRAERE

7 AL EREICRBIT 2 Y 7T 07 AL FE R BET 700, BER - REBDITERS X O X
BREFTEICZ V) 7T ALEH D 7 AR N2, 7 v BEFKIZE VT4 E Mo, Mo0,, MoOs % I
A5 L. FNEI160°C, 160°C, 240 °C LLETHELSINMI L VERT D Z B3 00o T,

F—0—F: LR, 7o (LBETEE, BOYRERD, YT

1. #8

7 oAb RIE CIIERBERE 2 7 o (b Bl & ROS S8, Bk L7 7 v O AKIEO == FIH U TRk
W SRR BE L CIRl T %, BV 77 NIMERHBEREHCE EN DR EESM ITLHEDO—DOTH Y |
N7 AL R WARIEEZ R D, 7 o EEFEIETIX UFs & & BICHERET LB 6N TWDHT®D,
7 AMFEE AT ORI EERTETH D, T 7T O7 ALFEENZ OV T, IS4 & LT MoFs
ENRHEINTODD[1] FOSRBECONEE T LR SN TWiy, Rt ik, £V 757 1bEW
D7 ALZFEENZ DN T SUSREE 36 KL OO IR 2 20 & - R 22200 M1 (TG-DTA) 38 L O X #rElHTiE (XRD)
WCEVBLNCTAZ 2B E LT,

2. REX

TNIAUFERRDO T T —T Ry 7 ANICRE SNTRZBRE (Rigaku Themoplus 2) & MY, 7w IR
K[RCTEV 7T AEEMD TG-DTA Hiff 2 TS LT, RIS Z T 2720, 7 v OF% Y % XRD
WCEVRIE L, €Y 757 1LEMWICIE, 4J8 Mo, MoO,, MoO; & 7=, &HEBRIZEIT 5 7 VEET
10mg FAEE L7z, v U7 HAD Ar OFi&El 40 ml/min, 10%F>-N, Ot & 20ml/min & L7z, FHiEHE 10
°C/min & L, H{EMND 500°C ETHIB L, TOEOY 7 VOEREE(LE L OBEZ L ZRE Lz,

3. HERE LUK

7 v BEBKIZEBIT H40E Mo O TG-DTA it %X 11279, 7 roEEZEl (AM) (%160 °C 725
WD ZBME L, BRSSO, BKAIIC-100% L o2, ZDZ D, &JF Mo 137 v L BERUG L,
SERIHEBT D Ny hots, BEAEY—2713 1 D ThY, EESHFICHD Liz7zd, —BEOKGTY
UGB EATZEEZ NS, 7 v BB &R (380°C ORFEL) TEIEL, FEEYZ RN L T X HRET
NWE—=UZEFHEI LT 2 A, & Mo LRIES N, BNFHIRFIORREGLE L L, @B Mo 137 v 3&
EROG U THEEE MoFs # A L TR LB 2615,

—J7. Mo, LT MoO; IZDW T, AMIZZIEIL 160 °C 3 LT 240 °C 2> Hib 2 BAtA L. B
R BRAEEIIZ-100 % & 72 o7, 7 o ARALBELE R OFREMIE Mo0, B L WX Mo0; & [RIE STz, T72bb5,
&8 Mo D34 L [RIERIZ, Mo0, 3 X O MoOs & .

BT o bR 5 2 LRSI, R, B 20
FHIRETORERN D, MoFs &5 2 HiLD, 0

ABFFIC X0 BB LT Y 75 AL A0 20 t
T ACEBIC LY | 7 AR BRI BE Y 7 S ¢
EOT AP ETHTEL EZ D, 2 w0l 2

80 | &

SEXH ook
[1] G.H. Cady et al., Journal of the Chemical Society (1961) 120 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
1568-1574. 100 200 300 400 500

Temperature (°C)

7 v Z#EHRICEBT 54 EMoD TG-DTAR R

*Daisuke Watanabe!, Daisuke Akiyama' and Nobuaki Sato! 1
JE : 10°C/min, 10%F,+N, : 20ml/min, Ar : 40ml/min)

%
=M= ‘ai
'Tohoku Univ. (G &
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 504-3 Fuel Reprocessing

[3D07-08] Improvement of Safety at Reprocessing Plant
Chair:Masatoshi lizuka(CRIEPI)

Fri. Mar 22, 2019 11:20 AM - 11:55 AM Room D (Common Education Bildg. 2 1F No.12)

[3D07] Study on the boiling and drying accident of HLLW
*Takashi Kodama', Hiroshi Kinuhata', Mikio Kumagai?, Kazunori Suzuki?, Shin-itiro Hayashi?,
Shingo Matsuoka® (1. Japan Nuclear Fuel Limited, 2. Ul Sciences Inc.)
11:20 AM - 11:35 AM

[3D08] Study on the boiling and drying accident of HLLW
*Hiroshi Kinuhata', Takashi Kodama', Mikio Kumagai?, Kazunori Suzuki?, Shin-itiro Hayashi?,
Shingo Matsuoka® (1. Japan Nuclear Fuel Limited, 2. Ul Sciences Inc.)
11:35 AM - 11:50 AM

©Atomic Energy Society of Japan
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(1) HEEBERERAL=NO, NO B KU 0, ERESDRET
Study on the boiling and drying accident of HLLW (1)NO,, NO and O, generation from simulated HLLW
NE EE, OKEERE !, RER RRERC, EAR FnfIl%, AR EERZ, R RS
VA ARFRR AL, RS UT B

FHLER TIGIZR T 2 LV RMEBEIR. (HLLW) OISR [E S5 IC NO, 38 LT NO AR L, TN
Ru OBREMHICHEL 5.2 5, 0O, 28 FEOCEWZ & Te/S r Bl T3 HLLW A1 L7
BER = HWT, O ADOEMREEZRET D EEHIC, FREECEILZ2WVWEBOT L=y 2D
ZHWGERI L, NOX (IZARET 2 O, AEFGEEIZ OV TH FRIRTEE S LT,

X—D—F: 7= h, BRI, BRE, &LV VULVEER, OB

1. %8
FEFRME Ru OBREEAMICE S LPF sl CIE, 7K, fillE, #EfElE, NO,, NO BL U 0,1 LV EHEMET
XM Z T D RN S 5720, ZOLOWE L OFREZMDNENH D, NO, & NO TIE
FERNE Ru ~DREN 2 53, BEEO#HZE VT3 mBiiEEd NOx & L CTftbh Tz, AliE i,
FEREBEHR > B AT D NO, 36 XUV NO D% ) 2 2V AT dEiE 36 X OV A 32k 12 L 0 /3 BERIE L, ARGE
EEEEOT L= 2B ORXE R WCEET 5 & &I, BEET D 0, AMEEIC SV T PRIFTREE L7z,
2. EE& 30

BT EE 2 AW T —EHE T 600CETHIEL, & ’s " —ﬂW@n
K% NO, 38 L TN NO HE & 78 U7z, SR8 13 5 == 1G/min
DRREREEE 2 H5E 2 02, 1 C/min & L, AR & Dk 20 ——0.2°C/min

BB IOIED 722 5 ‘C/min DF —4% L& LT,
3. HRBLUBER
3-1. NO, &5 K U NO &S D
NO,, NO BEDRIERFEZK 1 ITRT, FER Z —
VEEEMICEEORIC L T L= 2RO XA VT
ForT B2 L BRI, NO, D 400CLL F DR E 5 BET
VL L, NO IZ2OWTIE, 350 B8 L0500 CHRIITICEIZR S
NHE—27 Z 2 BECIERL LT, FIRBIAAD S OFEZ] ¢ min
I D NOX ZERDREIR & 72 D BER T O i B E &% <
DEAEFZEDENE M) mol/m® THET L)AL D,
M (t) _ _147_ eXp|:_ Ez :| i( ) ) ‘ Temp(\e\rature ( “C)Hﬂ
dt R[O(t)+273.15] X1 NO,, NO DR R

(WD 435 KO E, 3HER A5 L OMEH L= R0 X —, 0 1384 ¢ min (21T 2IRE CTHY,
O)=rt+0@), r 1Z—EDFIEE, THDH, ()XOMEM' () OFFEMY N E i BEHH O NOx (NO £
T2IENO,) AERGHREEIZE Lo, KD NOx AERGHEE R, (1) 1ZQ)ATHEZ b b,

R (t)= _Z% -y, Mi(O)Zexp{—A,- [ exp[— R[0 (t,)ffmw]}df} 2)

i i

3-2. 0, £REHDRE

THEEHE D 3 > T NOXx 7217 Tid 72 < 0, AT 5, Nd BRI Z 5T 5 &, 3 LT NO, £72
I NO AT 5 i, Q) RXBIUO@DK LD,

4Nd(NO3); — 2Nd,0;+12NO+90, 4)

0, DAERENVE L NO, ZERLTE/LELD 1/4, NO ERLE/NED 3/4 Th D, Z T4 EOHICTH 5 0%, NOx
& Oy DAERKEIAIE, MEERH D Ru #RE, @BOMBUTKF L2V, Fo, HBOESRIZH Z D
Bz T 5, L7EN-T, NO B EXOYNO ARGHEE NG O, ARk % FHIFEE & L7z,
BE R
[11K%r, %, B, AARKETFIESMGHIGE, 14, p86, 2015.

*Takashi Kodama', Hiroshi Kinuhata', Mikio Kumagaiz, Kazunori Suzuki?, Shin-itiro Hayashiz, Shingo Matsuoka?
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NO or NO, generation rate (mol/°C/m3)

0 100 200 300 400 500 600

ly apan Nuclear Fuel Limited, 2UI Sciences Inc.
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(2) 1REEREBEN DERMT S N0, & KU NO DA IR

Study on the boiling and drying accident of HLLW
(2)Sources of NO, and NO generated from heated simulated HLLW
I RE Y, NE EE, BRSO BRERC, g Rl %, Ak ERR 2, ARG R
ERN IV S S ves s T v S sl 0) B 2

LB T 2 M LUV iBER. (HLLW) O WbISFE F5RFIC NO, 38 L UNNO 28 ERk L, #%EME Ru
DEREIMHIC B2 52 5720, MIRE D /3 & NOx AR ORI 2 & BRI HET LT,
F—U—RN:AT=0L, BOE MBS, &L VLB, FLEL

1. #8§

HLLW O EFIZE NOx ASEE I i S 4v, fEERILER (bW & 72 5, 11 O 27259 (Fe, Ni,
S, Zr, Mo, Ru, Pd, Cs, Ce, Nd, Gd fE&HE) % & ToibiEfeik (SHLLW) Z A L CRZ[E S, Hz[E OfiK~D
WiRtE (AT 244, WMEEESERT) 2R L, MO0 & NOx AR OBIR % & RITHRET LT,

2. EB&

SHLLW 120 mL ZJN#A L, 180°CH LN 300°CE TOFIRTH LAV REE M &30k & Ui, FHREE IXhIE
BALE2> 5 180°C £ Tl 0.14~0.17 °C/min, 180~300 ‘C1E 0.9 ‘C/min & L7, ##E L 7-3 0k %2 10~20 mg £
L, SIBOMAKIZEA LT 10 min BHBEFHRAE L, ZOREAFHAL 045 um DIV KRT 7 4 VX TH
WL, A D4E% ICP-AES £7213 ICP-MS TE&E L7,

3. BEBLUEER 100

MRE 1 IRT, 180 CETOREOFMRE, Zr, Ru = 180°C
3 £ O Pd REERHE L X AKIEFREVED 72 < BB E D EREMIZ 72 > T ?EQ. 80 ®300°C
BY, ZOBETHEBRAMO MO THRHESNZZE 8
REWLTCND, ZORREMNNOX B L7 LETS  § 60
&, 680 mol/m® & 72 %, AIFER(DDFERIZ LAUE, 180 C 2
F TOERD NOx A% E1T 140 mol/m®> Tho7-, i % 40
WS S % NOX At 1) b 540 molim® 072 <, NOx Bh g
HOBGERRMED D VIFMHERE LTSN EELL S 20
N5, GEFZBLIEOBEMIINO BLON, THDHA, kD
RIE BREIC K o T, IWMHOMBREE LS, EEX 0
180 ClZir\ =, BERH LI bR EK TH Y, NO Ru 2Zr Pd Ce Nd Gd Cs Sr
X0 HEITOHE AT N0 B LN, N ERT 2 ArserEid/ 1 ArEERHE O 180 B X X 300°CTD
&\, L7235 T, 540 mol/m® ILAE & LTt & & IR SAE
EZEZ2Hh5,

WIZ 180 CLLED NOx Ak & fit L7z, 180 ‘CE Tl Nitric acid NOXx NOX
Zr, Rus L OVPA ABERIE D 3 iR ITFA L 52 T LT 5,180 C (32) (68) (28)
PLETHIRF TE 2 NOx AERRIL, Ziu b LA ORI & I I '
ExBHE, BEOAFEIT SHLLW O 5 1,540
mol/m’® & 72 %, = DEHENRAT NOx [B{LT 2 LUE L Nitratesin SHLLW (100) Nitric acid in
Th, ORI 1,540 mol/m’ T B, —J5, 180~600°C T the residue

FR S pr AR, 2,340—140=2,200 mol/m’ T& 9 RSEEHE O RIS 35 T 08 NOx A pl 604
0, BEOGFHEID b 660 mol/m’ £\, Z DTN (RSERE T D22 F A 100 L 5)
DSNDBHZFENSAER L TWDLZ &ICh b, BHFL LT

VEREER L7220, BEER D I fREOGEE Z » TV D EHERI SN D, FERAIIC NOx Ak B34 iy BeE h o 2
FOTNVENLEBESNDEICTSL Z ERbrote, ZOHTEEMHRT D20, H— e (Zr, Pd,
Ce) DREFETAIKS L OMEEE O IAF L2V KRB 2R L, 5 “C/min € 600°C F TH-IE L 72IKFD NOx Ak &
ZRE LTz, SR D O NOx A I I HERE H DR N2 T NOx [THEHE L7250 EOK 212,41 B X
N6 THoT=, —F, BMRTIHE %062, 028 BLXN 105 TH -T2, T4 5 OFERITIRIE T CRYBR ) iR
DEZ>TNDHZ EZPPIRLTWD, SHLLW H O EERIE O ZE MR K 36 OV NOx AERAR IS A [X] 2 12”77,

*Hiroshi Kinuhata', Takashi Kodama', Mikio Kumagaiz, Kazunori Suzuki?, Shin-itiro Hayashiz, Shingo Matsuoka?

'Japan Nuclear Fuel Limited, >UI Sciences Inc.
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Oral presentation | Il. Radiation, Accelerator, Beam and Medical Technologies | 201-1 Nuclear Physics, Nuclear Data
Measurement/Evaluation/Validation, Nuclear Reaction Technology

[3EO01-04] Nuclear Chart, Nuclear Data Evaluation, Nuclear Data

Validation
Chair:Masayuki Aikawa(Hokkaido Univ.)
Fri. Mar 22, 2019 9:30 AM - 10:30 AM Room E (Common Education Bildg. 2 2F No.22)

[3E01] Construction of CHART of THE NUCLIDES 2018
*Hiroyuki Koura', Jun-ichi Katakura?, Takahiro Tachibana®, Futoshi Minato® (1. ASRC of JAEA,
2. Nagaoka INstitute of Techinology, 3. RISE of Waseda Univeirsity, 4. NSEC of JAEA)
9:30 AM - 9:45 AM

[3EO2] Evaluations of neutron induced reaction cross sections for
*Jeongyeon Lee", Shin Okumura?, Kohsuke Tsubakihara®, Satoshi Chiba' (1. Laboratory for
Advanced Nuclear Energy, Tokyo Institute of Technology, 2. Nuclear Data Section, International
Atomic Energy Agency)
9:45 AM - 10:00 AM

[3E03] Evaluation on propagation of uncertainties of 28Si cross section to
neutron dose in deep concrete penetration
*Tsunenori Inakura', Naoki Yamano', Satoshi Chiba' (1. LANE, Tokyo Tech)
10:00 AM - 10:15 AM

[3EO4] Probability table problem of heating number in FENDL-3.1d ACE file
*Chikara Konno', Saerom Kwon? (1. JAEA, 2. QST)
10:15 AM - 10:30 AM

35,36,37C|

©Atomic Energy Society of Japan
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R 2018 DIERK
Construction of CHART OF THE NUCLIDES 2018
UNE OREZ, R M2, W RS, B ORE!
VR R SR A, RMEINEN R, R R, R B T

JRF JIHERE C 4 43I RAIT L TV D EE KR D 2018 HEEEfR A 2014 4EJE ke < ABH L7=, 2018456 H £ TIZ
EBRMICHEIE &7z 3,299 Bffa $5E U P RAERFIC KT LT 5 DO AR AE B 8 L 7 Blis -
TR A#E -, £7-. 2016 FICIERICEFIR SN -=FR=7 . (Nh) REDOFHILELFITONTHIBH LT,

F—0—F: 7 —2 BXE, AME, e, Ao inmtE, BoREES

1. ¥E

JF- 8 IR A 1976 52 GEATIX 1977 4F) LK. BV 7 ~ZEEWH IO T, 4 FI2—E-XNEZFE
7L, BB TR O S 72T — # _— A & LT & 72, filEloD 2014 AR CTlEE N E TOK
KNORERBUEZATV, (1) BEZFESEIR OB tEZ, B o SLsiE R EFE 4 & 721238
e (2) BEREER R E LTa. By BEENZITNAT, 1Bl L0 2 Bt oo
W A BE. (3) B N U w78 Pk R U > 78, B AERER M B ATRESE SRR & Ha. &1T -
720 2014 AERR CIEIAE ST AZREER T 3,150 %, 2@ o B E AL 2,916 K CThH 72, TTRD
JAHAE B EIEIO 2014 FERTIIENE THIB L TN ARRETHET 7 X T UL (Te) , TAXTF

(A), 70 b7 7 F =5 (Ac) DA FALRT v v OB EIT- 72 [1,2], 44FE#% LR D5 RO
X% 2018 TIE, #7727 —Z BRAHZ, TRMFITMDY | EEIT> T,

2. At - Hik

AR Lo Rl — 213 2018 426 A £ T & L7z, ENSDF2018 4 3 A K35 L Uf Nuclear Data Sheets
BRI A R—2Z L, & SICEEOFIFEEHGR LA SR LTz, LERGAITES LICX 0 IE OF %
1ToTe, Fo, BAMIRICBEALTHHETZICA A AR T v v Ve EORFRERZHA LT,

3. &

FEETH HEXEITE U CIEH 72 ISR S 7 I35
150 B, F7BERHINSOE SR GBS Te) 135 480
B L e o 7o, BRI SEBRICIAE S o3l 3, 300 £
i (2D 5 B 3,000 IR FRHAEDH V) LooTo (), “e :

EICHHE PRI MO ASEE TH 0 | B RIBF ORPILE = ™ sismic | B
BEIARKE, EREMEICE L TR Ly e e T e e s
L (Lr) DA FAURT v LRBINE Tz, THROEL T EAMHE LTE 113 FFE=A=7 2 (Nh)
2B 18 F/E LKA Y v (0g) 72 ED ARFEMNHIZITBM S LTz, Z DN DOBGET Z21To 72,
BE

[1] H. Koura et al,. Compilation for Chart of the Nuclides 2014: A comprehensive decay data, JAEA-Conf2015-003, 147-152
(2015)

[2] /NHBLZ . TR EEX R 2014, ¥T —H == — A 112, 54-61 (2015)

fzer2e
120 CHART OF THE NUCLIDES 2018 (JAEA)|

.....

oton (Atomic) number Z

“Hiroyuki Koura', Jun-ichi Katakura? , Takahiro Tachibana® and Futoshi Minato*

'ASRC, JAEA , >Nagaoka University of Technology , *RISE, Waseda Univ., * NSEC, JAEA
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Evaluations of neutron induced reaction cross sections for >*%3'C]|

*Jeong-Yeon Lee', Shin Okumura?, Kohsuke Tsubakihara', Satoshi Chiba'
'Tokyo Institute of Technology, ?International Atomic Energy Agency

We have performed evaluations of cross sections for neutron induced reactions, (n,tot), (n,y), (n,p), (n,a),

35:3837G) for molten salt reactors, where chloride U, Pu and/or Th are used as nuclear

(n,el), (n,2n), etc. on
fuel. We have included covariances in our evaluations. Random files for our Total Monte Carlo analyses of

integral quantities also will be provided.

Keywords: chlorine, neutron induced reaction, cross section, evaluation, molten salt reactor.

1. Introduction

There is a project on design of molten salt reactors (MSR), where chloride U, Pu and/or Th are used as
nuclear fuel. An MSR is a type of nuclear reactor that uses liquid fuel instead of solid fuel rods used in
conventional nuclear reactors. Using liquid fuel provides many advantages in safety and simplicity of design.
This work aims at evaluations of cross sections for neutron induced reactions on *°Cl as well as the stable
isotopes *°Cl and *’Cl for molten salt reactors.
2. Evaluations of neutron induced reaction cross sections for ***%%C|

There are two stable isotopes of chlorine: 35CI(75.76%) and 37CI(24.24%). However, by neutron capture,
%¢CI will be populated and its half life is 30 k years. The produced %8¢ will affect reactor performance and
also will be problematic radioactive nuclear waste. Therefore, we have evaluated the cross sections for

35,36,37

neutron induced reactions on Cl for molten salt reactors.

35,36,37

There are several nuclear data evaluations on Cl but they do not include covariance data. First, we

have surveyed the status of experimental and evaluated nuclear data available for neutron induced

35,36,37

reactions, (n,tot), (n,y), (n,p), (n,a), (n,el), (n,2n), etc. on Cl and have compared the data. And we have

353637 with covariances

performed evaluations of the cross sections for neutron induced reactions on
using the T6 code package including the TALYS [1]. Random files for Total Monte Carlo analyses of integral

quantities also will be provided [2].

3. Conclusion
We have performed evaluations of neutron induced reaction cross sections , (n,tot), (n,y), (n,p),
(n,a), (n,el), (n,2n), etc. for *3¢37C| with covariances for molten salt reactors. And we have obtained

random files for Total Monte Carlo analyses of integral quantities.

References
[1] A.J. Koning and D. Rochman, ‘Modern nuclear data evaluation with the TALYS code system’, Nuclear Data Sheets
113, 2841 (2012).

[2] A.J. Koning, ‘Bayesian Monte Carlo method for nuclear data evaluation’, European Physical Journal A, 51 (2015).
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aAVY ) — FREZEBBEICHT S 2Si BiEmED TN S DB Tl

Evaluation on propagation of uncertainties of *Si cross section to neutron dose in deep concrete
penetration

“Reg fEIE Y, (LEFOEA Y, THE B
VRO LRI ER - IR FE T

BB 2 BT DT — X O RN S OB 2 FiEOM 2 B L T, WafEstHE = —
WMHS%W@¢6T6J—FT”&®HT Z DREFEDO NN S 7ML, F—FVET I mdt
BE B EEE T 7 U — MERBSE BB L CEi Lz,

F—— K RN SFHE, T6, =27 U — MEEEIE, F—ZVETAn, A

1. ¥&5
BT — % ORENSITERT 5 LRG0 2 EEICHHET 2 FIEOMNIALE L STV D
FxlXT6 W= TV a 1] B EEEEZRA L C .o 27 U — MERZEERMBEIC %%L
PR B~ DB L HETH LT, DDA ST FEOA 27T,
2. F¥
A@@ﬁ%fi WrEfE DO RN SN a7 ) — MEBZEBOPIEFREICS 2 S EE T L, 4
ZT6 ZHWTIENDL-4.0 74 77 U D 3Si OWrmfE A Bl L72%IC, FEOETNNTA—RET
LITHRE - T 1000 fH DT — &7/&A774w%iﬁbto_hginMWM6:~P?
WMMm36w9ﬁ®¢ﬁ%ﬁﬁﬁ%¢ﬁb\Eé3mm1®ﬁﬁﬁzyyv—béﬁ@¢ﬁ%ﬁ%%
ANISN 22— R CHE L2, 2 TOT U LT 7 A NVEHNTar 7 U — MEBGEO P REEZFHE L.
BSi OWr AT SITRINT DT REO RN S E2 b—Z VT T AV astE T Lz, £/,
T6 TIERL L= i o301 7 7 A V&2 W T, PrE - REOWIERIC T 2 E L2 - EEEETH D
SUSD3D ==— R CEFHE L, T6 & ANISN D h—H )L T HLaFH RN BBV RE & il L7z,
3. fEm
M= NEUTHNAaGEE LB EEEZ a7 ) — NERGBIEICE T L ROEMEX 112
T, INODOHEEABE LT BT —F I 477 U OMTHEBO RN S D820 5 a2 L=,
BIRE: AW T-J1 2 AT MFFERFRE T X 5 K 30 (REE DO SGH R EE 0 b IR T R~OEFEFE
[EEAF 215 H U7z LLFP A #L Y 27 A OBRFEAIIE) RO RV ¥ —fE L Ei b B’ T R~DZ
FEEE [ roar 7V — MEBZRIZEIT 2WEET — % ORI S ORERIZHRL9E] ORETH

ﬁ
Do
4 Si-28 sensitivity in diabase concrete at 300cm penetration
10 o T T T T T T T T T T
=} E] 10 P total [-3.89¢-2]
< . S 102L elastic [-1.73¢-2]
-~ 103 300 cm penetratlon 2 ' inelastic [-1.82e-2]
gw 2100 P (n,y) [-1.23¢-5]
. - E=}
2 107 ] S0t
R7 2
g 21070
8 101 1 Z 6
Z 107
= 10° £ S
Q E 10"
Cd -1 9
10 4 ' 3 ' 2 ' 1 '0 '1 '2 '3 '4 '5 [6 '7 10 107 107 102 107 10° 100 107 10° 10° 10° 10° 107
107107107107 107 10" 107 10° 107 10” 10° 10 Neutron Energy (eV)
Neutron Energy [eV]
X1 (a) h—FILFELUT AT (b) — M vEEhA
BE I

[1] A.J. Koning, D. Rochman, Ann. Nucl. Energy 35 (2008) 2024-2030.

*Tsunenori Inakura', Naoki Yamamo' and Satoshi Chiba'
Laboratory for Advanced Nuclear Energy, Tokyo Institute of Technology.
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FENDL-3.1d ACE 7 7 1 LDRERB DR T— T ILDORE
P-table problem of heating number in FENDL-3.1d ACE file
I BPANE B PN
VAKIE RSB SRR . 2 e BRI e B S A

FENDL-3.1d ®#4yBfdene s — 2 0 d 5 33 #FE T, ACE 7 7 A JMVIZ A > TWB B OMERT—T7 )L
WCADERGH L Z Ea Ao, 4. ZORKREZHELNZT D & & BICEDOMLFEEZRET D,

F¥—7—F: FENDL-3.1d, ACE 7 7 A /b, JE5yBEILE, kT —7 )L, JEUL, NJOY

1. ¥%E

KA IF AT — 4 74 72 U FENDL-3.1d I21% 180 XFEDT — X & V) | D H B 90 £ZFRIZ Iy B ILE
T — 4% BN A5 TUWT, FENDL-3.1d ® ACE 7 7 A /WIZIFIES B — % o B il IE 23 5 720 Off =R
T —7 L (p-table) N-DVTU5, p-table [ LFES BB ARIL CaWrmfE, MHERGSLITEAE, &2 UG
T, EROSHIERE, BB (BREMRERAZ 2REECH 72 D) IOV TEHNLDO XL OEIE (B
T, BERE TR B DS Z AR T, OO L OEIE (HAH VI, Wi E 3R 2
BDOEIZ/2 D Z L 1E72\0, FENDL-3.1d ® ACE 7 7 A L Z R~ T & 24 FEHD p-table IZ A > TW 5 et
NHEDRLOEIE (B2 WIE, BEE) ICADMEMNA > TW AN S5 33 ) Rono7- (K1 23H),
Alal, ZORREZ ST L7Z DO THRET 5,

2. REERBFE

ACE 7 7 A VEAERKT 5D NIOY 22— K & 3B D p-table T — Z ([ZEADEA AN - CTU = 33 B4 & FEAIC TR
NI FER, MO 33 ROHER S DR EMRH (m VX — T U 2IETRRE SN D) BERFICRE
W AN Lz, ZAUE, RO 33 REICITHIE RGO 2 Ry #ET — Z 3720 D>, RIS D 2 Ky #7
— 2B mt=102 TIE72 < m=3 IZ A>T 2o, 2Ry fRO TRV F— Dl RS DO FR R BRI A -
TLESRZEICEDEEZOND, NJOY a— FTIE, BRGSO BRE ) & B BGEL, B 24085, i
P& DRI BRI & 72 LB & | ZN BN — R ITHEIL D p-table ZFHH LT\ 5, FENDL-3.1d T,
NJOY zi— R&EEIEL, &GO RBEREEZ T R LX — T o ZETE2 EEPHTETHAE LTV S
728, MED 33 B C b &S O BMREIZIL 2 IRy SO = F L
F—=DBALR, 201D, RSO EBGRE NG 2K v iD= 10" 10 key
RVF =N N T8 SR D B 5 2 72 L5 < L ADEIC
720 | p-table IZHADENAST-EEZBND,

Z ORI 23 kA a2 R, FESBEIR O B O
WA E DS TEEEUC LB & 9 D& i~ 7=, FENDL-3.1d ® *Nb (48]
D72 L) @ GENDF 7 7 A JWIZ A TV DR EMR I Z N> 7 w°
7Ty NEREIC 7y b5 8K 212720 AT IE B ~aet0? 2t Factorw o
oA EE@%@E&&KE?&;% z &pszoﬂéo NJOY 0)7?;?7 1 FENDL-3.1d  5Ga 0 B3840
JAZ XD & MERGEL, B HBUR . BRSO -5 BMR x5t p-table
FLZRTAUR, FELOD p-table TEENH DXL OEIS (H DT
REE) 13T 1.0 (HDWVIFTHOFBIE) (225 LEINLTND, '
ZOHEEF S THRIORBEEZ R TE 5 2 & AR LT,

Probablity
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resonance
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3. F&H
FENDL-3.1d D5 BELG T — % 0 d 5 33 T, ACE 7 7 A
JVIZ A2 TN BEEEILD p-table IZA - TWDIFEENED XL DEIG
(504, FEO) ICRDMAAS HRRERE L, ZORMOSE 0t )
%Tﬁ%ﬁ L7z, Neutron energy [MeV]
2 FENDL-3.1d ® ®Nb MO#%%
*Chikara Konno!, Saerom Kwon? R

!Japan Atomic Energy Agency, *National Institutes for Quantum and Radiological Science and Technology

KERMA factor [MeV barn]
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[3EO05-10] Nuclear Fission, Heavy Element
Chair:Takashi Nakatsukasa(Univ. of Tsukuba)
Fri. Mar 22, 2019 10:30 AM - 12:00 PM Room E (Common Education Bildg. 2 2F No.22)

[3EO5] Improvement of our Langevin model
*Chikako Ishizuka', Mark Dennis Usangz, Yoko Ishii’, Ivanyuk Ivanyuk®', Satoshi Chiba™* (1.
LANE, Tokyo Tech, 2. Malaysian Nuclear Agency, 3. Kiev Institute for Nuclear Research, 4.
NAOJ)
10:30 AM - 10:45 AM

[3EO06] Improvement of Skyrme-type effective nuclear interaction using
experimental fission barrier height
*Yoritaka lwata’', Kun Ratha Kean'?, Satoshi Chiba' (1. Tokyo Institute of Technology, 2.
JAEA)
10:45 AM - 11:00 AM

[3EQ7] Estimation of fission product yields and their covariance based on shell
correction energy
*Kohsuke Tsubakihara', Chikako Ishizuka®, Tadashi Yoshida', Satoshi Chiba' (1. Laboratory for
Advanced Nuclear Energy, Tokyo Tech.)
11:00 AM - 11:15 AM

[3EO8] Competition between fission and neutron-emission at highly excited
nucleus
*Shoya Tanaka'?, Kentaro Hirose?, Katsuhisa Nishio?, Yoshihiro Aritomo', Masahisa Ohta® (1.
Kindai Univ., 2. JAEA, 3. Konan Univ.)
11:15 AM - 11:30 AM

[3EQ9] Theoretical study on Z=120 super-heavy element synthesis with real-
time mean-field models
*Shuichiro Ebata’, Satoshi Chiba’, Fedir Ivanyuk’, Vladimir Litnevsky' (1. Tokyo Institute of
Technology)
11:30 AM - 11:45 AM

[3E10] Research in multinucleon transfer mechanisms for heavy elements
studied by antisymmetrized molecular dynamics (2)
Yoko Ishii’, Chikako Ishizuka®, Akira Ono?, *Satoshi Chiba' (1. Tokyo Tech, 2. Tohoku
University)
11:45 AM - 12:00 PM
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Improvement of Tokyo-Tech Langevin model
HE mETL vt s ~w—2r 2 g L
AV=a—T7=7 42—/, TH !
VRIRTERY, 2~ L=y TRFAIT, 3 7R -0 5ET

Fx ORI N—TTIIMAD T >V 2 OB Z % LS RBARORA 2T L & b7 — 2 3H
~OWEMAZRFT L TE 7, AEH T, ZNETHEADPM TR T P a NV ERMOURFERVIRD & &
HITKD R LUBRITAT > T BIZOWTHIE T 5, FrI T K48 Hy IR F B O RIZ OV TH R DO%)
REFMHFEHT D,

F—0—F B BT7—x. HEESM, TKE

1. EIKRIRS O/ EROBE

BxOBFELTND T oY a N ERITE, LR TR SN D EEOIR ORI E T a R4
kTS, TOMMERERT T UV a NV HERRICTE TR GERROHIE) 2EE LR T v
Y VDI EEERRS T o # LN K D REBORMEN G EL TV D, BEEEIRECO TR B RO AR B0 Tmns (R 2
ELTELOLNDN, ZOEEREITITE TR Z B BB = 2L X —KAF T 2P BHhs R 2
CARTE L7 WERREE RN B 5, ZNE TIRBEA DTN —T BT o12T P 2 AR OB R, (1)
BEBOIRIZOWTOHBEE 4 Kotfb[l]. QFBIIEEFGRIC X 2 IR OB, Q) RO
S EFOFFIRE 7R T > v L h B Woods-Saxon 7R T L ¥ L~DZEFE[2], Q)R DFER & LT il
Y & Cassini Ovals DOl 5 2 @&IRAlRe & L7z, G)REN 2R T ¥ LT x L F—Dfs T < HH=ZX
X —OWsr L LTz, (6) B THIEDIREKRFNE (== x L X —KFE) ZRE L7238l (ERKMAR
Ty NE LT 2REEEZEREL L, FTHD, WRAWRIT ¥V a XA T, T A—4
EIETHZEMULICY T VRN D R — L vy NI D A R OB BT & TKE O %M &
FrftlEz L BICRCERBTE 2 2 Lo T[4, FiS, ZoDT7 T 7 A MEBE ZMNIERE LIz Z
LEARREESDORT v VERWD ZENRZOMNIBNTAEMICEHETHD Z LRG0Tz,

2. 18010Hg FAROBE

FRO LT T EFEOSRE BB TE 2EMBIIR 4 IRTCT > 2 2 S UERITZAN Sk o
HPE- R 180 10y TIX, 77 F A ROHEEITHASTEREFBMES R ehoTo, £ OFK % iR
TOWET, “HLBERITIIR N v == DINERE AN T ¥V a RUBRIOBRES, R 78T
A= OEERE EHTRNVFXF—ORELEZITolz, AFEHTIE, Zhb 3 DOMGRERHOF G 2RI & L
HIZ, WRED B 0Hg By ROFERZITT 5.
SEXH
[1] C. Ishizuka, M. D. Usang, F. A. Ivanyuk, S. Chiba, Phys. Rev. C96, 064616 (2017).
[2] V. V. Pashkevich, A, Ya, Rusanov, Nucl. Phys. A 810, 77 (2008).
[3] F. A. Ivanyuk, C. Ishizuka, M. D. Usang, S. Chiba, Phys. Rev. C 97, 054331 (2018).
[4] M. D. Usang, F. Ivanyuk, C. Ishizuka, S. Chiba, Scientific Reports (2019) (in press).

*Chikako Ishizuka?, Mark Usang®?, Yoko Ishii', Fedir Ivanyuk®3 and Satoshi Chiba®

Tokyo Institute of Technology, 2Malaysian Nuclear Agency, SInstitute for Nuclear Research, Kiev
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Improvement of Skyrme-type effective nuclear interaction using experimental fission barrier height

= H IEAL, Kun Ratha Kean'?, T2 (!
HOR T2ERERVEHANAIRIFZERE, 2R 058 B R A

Microscopic calculations such as the Hartree-Fock calculations becomes more and more important
in terms of constructing a precise nuclear data library. Even today, there are not many nuclear
effective interactions taking into account the reproduction of nuclear fission properties. In this
paper, utilizing the experimental fission barrier height, a theoretical scheme to improve the existing
Skyrme-type nuclear effective interactions is proposed.

Keywords : Fission Barrier height, Three-body force, HF +BCS theory, Nuclear Skyrme interaction

1.#E8

BB T—A547SERETREVNSEEAND, N—R)—T+ v B (ZLHELE-EF OB RIETR D
BERIEEFOTWS, BFEICIE =K NETN BRSNS ELRBHDB A MNELN—AT, TNETHRIEER
CTRIBENRFRETEEICANEE TRESN TOSANZRADNNTA—=2 YNNI Z ALY,

2LHARAEZEERBR

2-1. Ak

AWFGE Tl R EREZOWTOERRT —Z[1]E v~V —7 % v 7 +BCSHHFH (HF+BCS) #HHAER
[2]1& DD D N—R) =TI EICAVSNDIRFILLABREME I DNFTA—2 B R T 512D —
EDORAFXF—LZRET D, L<ITEFITBL ZEI0BFICHER UTHIREEZZEITT 5,

RO BIEEERITE-OIZE. CNETEICEZAONTELRZARKRAICNA T, B TovTro T SN==K
NNBREBATILENHDENTEEIND, FEREFEHICEI>THEONEHFLOLWEMKADERNSIET, #%
NABEEROERELERELDOTNIBOWEREXRET L ENTING,

BEW
[1] K. Kean, Y. Iwata, S. Chiba, to appear in JAEA Conf. Ser. (Nuclear data conference 2018).

[2] K. Kean, Y. Iwata, S. Chiba, in preparation.

"Yoritaka Iwata', Kun Ratha Kean'? and Satoshi Chiba'

'"Tokyo Institute of Technology, 2JAEA
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Estimation of fission product yields and their covariance based on shell correction energy

IR RN A mET . ER B T
VTR SCE A

B R DR ZHGE L KD D Z LIFRTFHN T OMRBEERR 2 IEMEIEE T 5 L TEFICEETH 5,
ABFFE TIIIFRFRZ DA IR IS E 83 FRUR D LA & SRR BN T L7 2R & e/ 3Rk 2 IV 2L
REOILSHATINZE T D FikIZ W Tl T %,

F—T0—F : BaH, BORERYE, BAMIE, LLFP, 358

1. 8
MA =° LLFP % O 2 fRi 3 2~ < Fox 1ImE TO LLFP A ZRE L TV D[], ZORE, IF
O CHAR 45 LLFP BERED IR 2 7l 2 1T BT — 2 03 Z LUWVEEICE
WCR PR O OMRICESS ZEITEETH S, £, dlMli LIZMSTINE y
2k L CRAZEE MR Z a3 2 LT BEINR E 2 OfE, 0RO ER LERE
SNHEKMNEBFIETHDLZ ENEHELRD, 1TIZRT L) I RN ENHE
BRI OIE L RO LN TV DDITH L, MR OFRAEZ e fn L TR
RORAEZRDD EWMARFHI L CLE S, FUEZMTICIIMEEAELE 2 503

NHY ., ST/ N _REEZHNTZ OS2 - T LS5 8I T OFEAM 21T 5,
2. FiE 1 R ORI EARN S

A

Wi SET VRICESE | AT ¥ v ABFEEEND Z 58T 2 KeegiE s 5 2 b=
VX —AEG [B1 A IE A2 oD D & U CRMANTIMSIIPEER 2514l L 72, F7o, BRI L Zofie b oy
JECHHMIZ, MSTICEOGEHN 21050 EOER LOFGEHI-THLERDH L, THUHK 2 IR 54
BT L TR N TR Yigpa, = Yy + ViSESVISE + V)7 0 = Ya)s Viewpa, = Vi — ViSE(SV,St + V) 1SV, 1T

LY Viupas Viwpa & U THSZULER &G BATHIZ BT L7Z, oy —— GlSupdate1 —
3. #E HEE N oY
ThariE ‘ GLSupdate2 —
}_l‘l/\ﬁﬁ_ Elb E :;(‘j- [—/Tﬂ:l:,fﬂﬁgt%@ﬁﬁ L/ J‘,qu@iiﬁ\% %%h?‘\— erVl Z/’LY, AY AcN-I’;(EI—ALcP
— X L DEEMEEB L TH LIRS, K/ TRk — GlSupdate3 ——
ZY; =Y = Zon — Zip
sk - SIS TR R R _ 2
. ziéﬂ?} I GLSupdated —
BEE  ABFEIR T2 AT DARFERIFE ST & Bk B0 A BRI « S 1Y -2
Lupd: YTupd T
};F@jcgl-S*’:l'i%\ﬁ)%%Ij(/\@é%%% r%ﬁiﬁ%zﬁﬁﬁ L/?L: $1§,‘%§$& —— GLSupdate5 ——
3 YA)-HY-1
LLFP B2 H > 27 L OWFFERRFE ] DR TH D, i
PR 2 ¢ RN TR IES < SO HE

[1] S.Chiba et al, Scientific Reports 7 (2017) 13961. [2] P.Fong, PR 102 (1956) 434. B.D.Wilkins, E.P.Steingerg and R.R.Chasman,

PRC 14 (1976) 1832. [3] H. Koura, T. Tachibana, M. Uno and M. Yamada, PTP 113 (2005) 305.

“Kohsuke Tsubakihara!, Chikako Ishizuka' Tadashi Yoshida! and Satoshi Chiba!

Laboratory for Advanced Nuclear Energy, Tokyo Institute of Technology
ry 2y. y
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Competition between fission and neutron-emission at highly excited nucleus

THIROFHER L R KRR Y, IR WA, A ERE Y, OKM OHEAS
DIETEERS, P AR T EBE SEREE, © H R

B SRR & RERM & T C L AT ABAC 51T 2 By EL X OPHE T B O B A B R OFEAI 2 17 - 72,
F—U— K RTRMI, B, BHETH, B, FiEbe

1. WS

RO R —MAGICB L, R BEOMGESD 2V, WThoOBEA LRV TH @S 23 E
& LT, R AEZRE OB 5T B D, BUE, —DOMRE & L CE#EEE) > 2 7 L (ADS) & H
W REEWRER SR STV 5D, ADS IZ X > TIE S 72 a2 O T - EAY XX —5 w N 210
PROG SE, AU K o> TAER S B =R X — Ve & RFmMBGTEZEIC N L, BRI E52 L
THAHEBEED OWRZT D, T OBEBREN ORENIIZIE, BT FOLX — TOREY SRS 2 BN
WEEARTRIRTEDS, RIZITEME D DEBIRBRIL R SN TWRY, AFETIE, vV FF v VAL HE
WO HEEE AV TEVEIET R L X —2B T DO HOBE A BET,

2. F&

BV T RV X =52 LIEAEOREREE 2 5356, BaRePErit & OBe %25 20T

LR 6720, ZOBESBRIZZNE T3ILTF T v o A %54 (Multi-chance fission: MCF) & W o E&lz k-

Him ST E 2, MCF O % X 117, 2T oIS U TDROF v o 2k E E %
L, ANV FERBITEHDOTH S, T2 LB OBEASITH TR = R L X — 280§ %
7o, BOHORMENENT L2 ZENRTHTE D,

TexZ ZoOHGRE AR L~ VT F v o ABORORISERZ BE T 253 R FEZHE L, &F
XV ATB DR E RS O REICIIBREB E RIS B HER AR L, v VT T v U A
SROFEEMEROF RN TR = — K & LT GEF =2 — R[1]Z8H L7z,

3. R BE

CNVTFF X VAR HRODREEZEANT D Z LI L o TSR EEN O RRERNERT — & & k<

—FH L., @R RV TR DO RO R R BRI S ST,

4 Initial compound nucleus

I

280 (35 MeV) n Lo
30t 1st chance fission
________ a%
% 1571 + E_k N 2nd chance fission =1y
\2_,20 [ Y- === N b % 4 Observation result
*LIJ 3rd chance fission 23%\ 238 (E* =35 MeV)
o .
10} \ c % ! .
4th chance fission {235 g2
Bl - d % '
evaporption regidue N N N r %% 00 150 200
233 234 235 236 237 238 239 e
A (2=92)

X 1. 28U (E'=35MeV) (2B B~NFF v o ARG O &

=

BEIR
[1] K.-H. Schmidt, B. Jurado, C. Amouroux, and C. Schmitt, Nuclear Data Sheets 131, 107 (2016).

*Shoya Tanaka!, Kentaro Hirose?, Katsuhisa Nishio?, Yoshihiro Aritomo' and Masahisa Ohta?

'Kindai Univ., 2Japan Atomic Energy Agency, ’Konan Univ.
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Theoretical study on Z=120 super-heavy element synthesis with real-time mean-field models
LG AE—BR L, T3 L Fedir lvanyuk !, Vladimir Litnevsky !

LIRTR
FERFFHIEY & U T AR (IR & SO PRE 53§81 5) 2 - TR E TR A RO R 2 7ok U, A
H%& 4 kot Langevin A& ~$26E L, ¥ (Z Hauser-Feshbach £ 2 & 2 st At £ Croib 95, — B L7-H5H
P 2 A T dp 5 o AHTH CIIRF R T IR DY S4Cr+248Cm DI R % £ ORRIZEEIR T 2 i~ 5,
F—I—F: BT—4%. BEBTREMK. MANERHE

1. #E

41X, ZAUE TIT Hauser-Feshbach #EaHERLIC L A k77 — & OREEFHHETIE L 4 ot Langevin
FARNZ K DBy R 2 R T D & & b ICEA AV BEE & KL 5y 1 8) ) 5 K OV [ 4K 77
Hartree-Fock 1512 X 2 A 72 FIEZ B - i L C & 7=, BEcHEA BRI T 2 5Amfe, Zaai
. ARRERE Z NG, 4 Kot Langevin BRI[1], SREHER A 6 S E e B E TR O LR
REAFMERECTHET 2 B LML 2R T ThH D, ANFTE TITHRFAB 2 5 Lo Ry MK A7 5 5545
T Z N T SCr+298Cm SOk OHERFEIZ 31T D IR D BN AT~ D,

2. HEFE

Hoe 135k 2 RR 9 2 e[ A7 P 2 S5 R D IR YRR RO IR o o
] {4 77 Hartree-Fock-Bogoliubov (Cb-TDHFB) % % % 1 L . S " ooy — —
Skyrme A AR ELAE M & ek HHBILBA%L 2 FV C 288 b = " S~

0 fm O R H %47 - 72 [2) A= %A% — DM B £, T

=300-340 MeV & L7z, YEZLEIRAER & Zr7at D F CHERFHFHA 150 ;// R
ATV, ZOEE S Z ANT1E LT 4 kot Langevin 81 & 100 /
Hauser-Feshbach FEFHERIZ S22 17T <, w0l

V(R) (MeV)

3. R R (fm)

SRR IGIN L IR S J7ik T SCrem BISRO. el b SR N s
BLOMEART ¥V THD, (HL, ¥Cr iZEKETH Y 2%Cm FEE LEEED s —a Ry,
AR L TEY, BEOMEITRT X VT 5, K1
TILFEBEDS E V> 298Cm DR T 1R DR T > 2 v L Tdo Y AR AR RIFEEE D e KAIEITH) 250MeV FRETH 5,
AT AL TR O =7 —a VBT o v L TH Y | 20 fm A3 TIIEE A AMB O TO A WER 5D,

X 2 134 DM TR D EERED S22 S 2 L—3 a3 U ERIT o iR Th 5, _EB(a-d)iT Ecn=300 MeV,
TE(A-D)iZ Ecn=310 MeV D ERFIFHRF OB TEE iz~ LT 5, Hfitle(b,B)E TR ez RIL

LIV, R 7 R (c,C) & (d,D)
TIHEENMIGERB BN D, KB ' ¥ a | .
Eem=300 MeV O FHH ClEfd L7-uE [ ] . [ ] ' D’ O‘
A TR R T E AR B [ ] . Q *
RO O EABERICER L, KIS '

ZEWREBIZELTIZ, HFOOWT 5,
ZORTIIA Rl bz A NT S

RICBT D=2 F =5 HBEOR 2 scr28cm KSR OEFIS 2 2 L— 3>, B (a-d)id Em=
LEENE AT D, 300MeV, TE(A- D)i% Ecn=310MeV O, (Cb-TDHFB &t5)

(a b)

B)

5 2 3 60MeV BT B, ! ‘
«®

e PE
[1] C. Ishizuka, M. D. Usang, F. A. Ivanyuk, Jacochim A. Maruhn, K. Nishio and S. Chiba, Physical Review C96 (2017) 064616.
[2] S. Ebata and T. Nakatsukasa, JPS Conference Proceedings 6, 020056 (2015).

*Shuichiro Ebata!, Chiba Satoshi?, Fedir Ivanyuk * and Vladimir Litnevsky *
Tokyo Institute of Technology.
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Study of multinucleon transfer reaction for heavy elements by antisymmetrized molecular dynamics (2)
A T AR ET L N R CTIE E!
RTOR, PHAER

FOSFME Sy FEY IS K o T, M0 Np SR O S8 T BAT SRS 2 7 <, AR O SIS K - TRBRIIZHE~
SN TE TR RITE T 2 KERER [1, 2] O 2 L PECHERART O RSF IOV TORE 21T > 72, A1l
AIEIE O SREHEE 2 ) B U s O B A R E 2 B TR L

F—0—F : BTG, BOR, REME, HEEaER, A0, odFbsF8 %

1. #8

JRF- ) CEETH D03 HPEFHET — % OEBHAE MR HE 2RI LT BATIC K 2 RELG D FH %)
PEAGERR S 40, 150 &2 ASPRI T & § 5 SRBATIOGIC & > TH < OB & DO ZUAE R O E B3R
PIE SN TETLL, 2], BA A2 AFRLF L 3 2 2R FBATRG CTIE—EICZ < OG- T 27 —
ZaAGFRECTH D —F7 . BRI EMR - OARLICHN L T 2EAEP AN L T o= L ¥ —C
ARSI TV DN EZERERSBERT D20ERH L5, FIZIET7 L—7 7 v TROCOARE., R ORhE &
FAUCEE S Tk, K& REHAAEBROEAZRLEICL Y, ARSIz & FE SN EEEOE =
FLF— B, A REAEE & B DR B DT, RS OFEM R BN LB TH D,
2. HHRAE

BBy B 1212 K 0 JAEA OEBREFTH D 162MeV @ 0 28 PINp IC AT HEBRO S I 2 L —
varEiToll, TTCIRT L—2 7 v TRICOEE, FEBRTRIE SN DT RV ¥ — & EEROEEEL
DJhfE =X — OB, BRI ORI S 7 O FTREME, AR SN TCE A D A ¥ L 45 Fi s
ElZoWT, £ 6 ORI DR S 7o /A BTk DARIEHEIZ DWW ToHAT L7z,
3. KR

B 1IC AMD IZHESUTREE Lo, ERTHE SRS DHIKT 3 o0 [ vormmg ||
LSO 3 X —OR) 2RI, GCREEOTE T || o 2
BT R R =R, RGRRAS AR Y LORTER Eich & [T 0N o
ML ZRETORRTITIbIE [RRTHES A= L Y 60 Nem s
F—=REBEORRT R R =] LV UESHSLTH2, Bl K [ e o 7 1
D 20MeV FEEELL L ORI TIIMHBLF ORI 10MeV BLEE A & 4o || T4 Mevtam] A7 i
DHONLL . CORESRE TRV LN, . TN AN
R 5 b PR DS B S B Wit 2 Rk T e, 20 B [ S ey 1
e e S e R A URI S BV 25 28 i
P, IRNETORELVERENNSWEEGENTETWVDSHZ & 7 1
LEAT B, E7m, AkOBETRAF—SHNT S LA B L A

P W P O
s 7 s e 7 7
P A D P P

E,+E,[MeV]

IZIT R T 60 B DA EEN &N EA SIS 2 & 0o Tz, «®&@
TOX TR E VAIEBIREE I R o T L FF A
T v RGO BENS L ORI G 7 D b OB BT BT, B

SN

EAFC & AN o8 > = X 1 AMD TaHE L7z [k & 7R o
T CHENEBRET DLEND D, 2F. AMD D52 % f1EH) b L ] () & 75 R 0 T

BRATIE D Z G MO RITIB W THREEZ 1T 2 72,
BEXM

[1] R. Leguillon et al., Physics Letters B761(2016)125-130.
[2] K. Hirose et al., Phys. Rev. Lett. 119, 222501 (2017)

BJfphitd = p oL 28— (ffedh) oo BELR

Y. Ishii', C. Ishizuka', A. Ono?, *S. Chiba'
Tokyo Tech., ?Tohoku University
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[3E11-16] Nuclear Data Measurement
Chair:Yosuke lwamoto(JAEA)
Fri. Mar 22, 2019 2:45 PM - 4:25 PM Room E (Common Education Bildg. 2 2F No.22)

[3E11] Measurement of Neutron Production from 7 MeV/u « Incidence on a Bi
Target
*Kenta Sugihara®, Eunji Lee', Nobuhiro Shigyo', Kanenobu Tanaka?, Atsuko Akashio?, Toshiya
Sanami® (1. Kyushu Univ., 2. RIKEN Nishina Center, 3. High Energy Accelerator Research
Organization)
2:45PM - 3:00 PM

[3E12] Cross section measurements of 50 MeV alpha particle induced reactions
on ™'Er to produce medical Rl "*°Yb
*Moemi Saito’, Masayuki Aikawa', Michiya Sakaguchi’, Naoyuki Ukon?, Yukiko Komori®,
Hiromitsu Haba® (1. Hokkaido Univ., 2. Fukushima Medical Univ., 3. RIKEN)
3:00 PM - 3:15PM

[3E13] Measurement and Resonance Analysis of the Neutron Capture Cross
Section of Np-237
*Gerard Rovira Leveroni’, Tatsuya Katabuchi', Shota Matsuura®, Ken-ichi Tosaka', Osamu
lwamoto?, Atsushi Kimura?, Shoji Nakamura?, Nobuyuki lwamoto?, Kazushi Terada' (1. Tokyo
Institute of Technology, 2. Japan Atomic Energy Agency)
3:15PM - 3:30 PM

[3E14] Measurement and simulation of neutron transmission of Ta-181 at J-
PARC
*Kaoru Hara', Minoru Asako', Tetsuya Kai?, Hirotaka Sato', Takashi Kamiyama' (1. Hokkaido
Univ., 2. JAEA)
3:30 PM - 3:45 PM

[3E15] Measurements of photon scattering cross sections of Pb-206 using
Bremsstralung
*Toshiyuki Shizuma’, Nobuyuki lwamoto?, Ayano Makinaga®, R Massarczyk®, R Schwengner®, R
Beyer®, D Bemmerer®, M Dietz’, A Junghans®, T Kogler® (1. QST, 2. JAEA, 3. Teikyo Univ., 4.
LLNL, 5. HZDR)
3:45PM - 4:00 PM

[3E16] Photon strength function in In-115 for the evaluation of neutron capture
cross section for In-114
*Ayano Makinaga’, R Schwengner?, R Beyer?, M Grieger?, S Hammer?, T Hensel?, A Junghans?, F
Ludwig?, S Meuller?, K Roemer® (1. Teikyo Univ., 2. HZDR)
4:00PM - 4:15 PM
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Measurement of Neutron Production from 7 MeV/u a Incidence on a Bi target
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[1] T. Sato, et al., “Featur;s of Paricle and Heayy Ion Transport code Neutron Energy [MeV]
;I})]'Stgé?;_g)glg'HS) version 3.02,” J. Nucl. Sci. Technol., 55 (2018) 1. HE T B 0> EERE & PHITS 1=k 5

[2] A. Boudard, J. Cugnon, J.-C. David e al., “New potentialities of T 5Lifiti de D LL#E
the Liége intranuclear cascade model for reactions induced by
nucleons and light charged particles,” Phys. Rev. C87, (2013) 014606..

[3] K. Niita, S. Chiba, T. Maruyama et al., “Analysis of the (N, xN”) reactions by quantum molecular dynamics plus statistical decay
model,” Phys. Rev. C52, 2620 (1995) pp. 2620-2635.

*Kenta Sugihara', Lee Eunji!, Nobuhiro Shigyo!, Kanenobu Tanaka?, Atsuko Akashio? and Toshiya Sanami?
'Kyushu Univ. RIKEN *KEK
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Cross section measurements of 50 MeV alpha particle induced reactions on ™Er to produce medical RI
169Yb
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[1] F.H. DeLand et al., J. Nucl. Med., 12 (1971) 683.

[2] B. Kiraly et al., Nucl. Instrum. Methods Phys. Res. B, 266 (2008) 549.

[3] A. A. Sonzogni et al., J. Radioanal. Nucl. Chem., Letters, 165 (1992) 295.

[4] A. Aechenti et al., Radiochemica Acta, 38 (1985) 65.

[51Y. Homma et al., International Journal of Appl. Radiat. Isot., 31 (1980) 505.
[6] A.J. Koning et al., TENDL-2017: TALYS-based evaluated nuclear data library.

“Moemi Saito!, Masayuki Aikawa', Michiya Sakaguchi!, Naoyuki Ukon?, Yukiko Komori® and Hiromitsu Haba®
"Hokkaido Univ., 2Fukushima Medical Univ., *RIKEN
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Measurement and Resonance Analysis of the Neutron Capture Cross Section of 22’Np

" Gerard Rovira, T. Katabuchi', K. Tosaka!, S. Matsuura!, O. Iwamoto?, A. Kimura?, S. Nakamura?, N.

Iwamoto? and K. Terada®
!Laboratory for Advanced Nuclear Energy, Tokyo Institute of Technology
“Nuclear Science and Engineering Directorate, Japan Atomic Energy Agency

Neutron capture cross section measurements for 2’Np have been conducted with neutrons with energy ranging from
thermal energy to several hundred eV. A Time of Flight (TOF) method using Nal(Tl) detectors was employed for this
measurement and the data were analyzed based on a pulse-height weighting technique in order to derive a neutron
capture cross section. The resolved resonance region was analyzed using the REFIT fitting code and the resonance
parameters were extracted.

Keywords: J-PARC, ANNRI, Neutron capture cross section, Nal(TI) detector, Minor actinides, Time-of-flight
measurement, Resonance Analysis

1. Introduction

Accurate nuclear data for neutron capture cross sections on minor actinides (MAs) are of utmost importance
for fundamental studies and applications in nuclear science and engineering. Neptunium-237 is one of the most
abundant MAs in spent nuclear fuels. It possesses a long half-life of 2.144 x 10° years and it produces an intense o-
emitter of 28Pu by neutron capture and a subsequent p decay. Hence, it is essential to determine the thermal neutron
capture cross section (o), the resonance parameters and the neutron cross section in the high energy accurately when
examining the nuclear transmutation of 2’Np. An extensive set of experimental data has been reported on the Z2’Np (n,
v) reaction using both activation and time-of-flight (TOF) methods. The thermal energy region is well described but, up
until now, it has not been possible to obtain a steady value for o, as differences between experiments differ from 7.5%
up to 15%. In the present work, results of the neutron capture cross section for 2’Np are presented for incident neutron
energy ranging from thermal energy to several hundred eV using a TOF method. Alongside, the results of a resonance
analysis using the REFIT fitting code are also presented with fitted values for the resonance energy E,, neutron width
Exn and radiation width E,,.

2. Experiments

The experiments were performed using the Accurate Neutron Nucleus Reaction Measurement Instrument
(ANNRI) at the Materials and Life Science Facility (MLF) of the Japan Proton Accelerator Research Complex (J-
PARC). Intense pulsed neutrons were produced by the Japanese Spallation Neutron Source (JSNS) in the MLF building
using the 3 GeV proton beam of the J-PARC facility. The proton pulses were shot at the spallation target every 40 ms.
A TOF method was employed in the present experiment with a flight path of 27.9 m up to the sample position. Emitted
y-rays from the sample were detected by a Nal(TI) detector surrounded by annular plastic scintillation detectors to
suppress cosmic-ray background by anti-coincidence detection. A 200 mg capture sample of 2’Np was used for the
measurements. The powder was packed into an Al pellet with a 20 mm diameter and 0.4 mm thick walls. A dummy
container was also used for background measurement. Two neutron spectrum were obtained in this experiments using a
20 mm diameter gold sample and also using the 478 keV vy -rays from °B (n, o) “Li events. The boron sample
containing enriched 1°B up to 90%, had a diameter of 10 mm and a thickness of 0.5 mm. Scattered neutron background
was derived using a"™*C sample with a 10 mm diameter and 0.5 mm thickness.

3. Resonance Analysis

The neutron capture resonances of 27Np in the resolved resonance region were analyzed using the least-square
fitting code REFIT. The initial resonance parametrization data expressed by resonance energy E,, neutron width E;_
and radiation width E, , and fission width E,_ ¢ were taken from JENDL-4.0. The parameterized resonance function was
fitted to the experimental results using the REFIT code and values for resonance energy E,, neutron width E, , and
radiation width E,, , were extracted. An averaged radiation width was obtained using 16 independent resonances under
20 eV and it was used as fixed value for the other resonances. Thus, for the other resonances, only resonance energy E,
and radiation width E, ,were fitted. Statistical properties of the resonances such as level spacing are also presented.

4. Conclusion

The 2"Np neutron capture cross section was measured using the pulsed neutron beam generated by the
Japanese Spallation Neutron Source in the Materials and Life science Facility at the Japan Proton Accelerator Research
Complex. A thermal value for the cross section was obtained together with a set of fitted resonance parameters.

2019 Atomic Energy Society of Japan -3E13 -
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J-PARCIZE TS Ta-181 DHEFEBAE LS aL—Ya ViR
Measurement and simulation of neutron transmission of Ta-181 at J-PARC
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[1] T. Kai et al., Physics Procedia 88 (2017) 306.

[2] &7 S, BAPETFRYS 8 18 BI4ES (2018 4F 12 A) P1-32.
[3] H. Hasemi et al., Nucl. Istrm. Meth. A773 (2015) 137.
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*Kaoru Hara', Minoru Asako', Kai Tetsuyaz, Hirotaka Sato' and Takashi Kamiyamal,

"Hokkaido Univ., 2JAEA sk AMFZ213 JSPS BHFE JP17HO03515 OBk 2237~ D TY,
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FIE S S Z ALV =80 206 OHBEHELETEEDRIE
Measurements of photon scattering cross sections of Pb-206 using Bremsstralung
T BITL AR B2 Bok #8934, R, Massarczyk®, R. Schwengner®, R. Beyer®, D. Bemmerer®,
M. Dietz®, A. Junghans®, T. Kogler®, F. Ludwig®, S. Reinicke®, S. Schulz®, S. Urlaf®, and A. Wagner®
Ve, 2R, AT RUKR, 4dER, SLLNL, °HZDR

RLATF-m vty RVTZH5EET (HZDR) OB #R 2 FH T, Pb-206 D% ILIE s Y HGEL ISR 2 1T
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[1] T. Shizuma, N. lwamoto, A. Makinaga, R. Massarczyk, R. Schwengner et al., Phys. Rev. C 98, 064318 (2018).

T. Shizuma?, N. lwamoto?, A. Makinaga®#, R. Massarczyk®, R. Schwengner®, R. Beyer®, D. Bemmerer, M. Dietz®, A. Junghans®,
T. KoglerS, F. Ludwig®, S. Reinicke®, and S. Schulz5, S. UrlaRS, and A. Wagner®
1QST, 2JAEA, 3Teikyo Univ., “Hokkaido Univ., °SLLNL, ®HZDR
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In-114 Qb FHENEETMO - D In-115 LR HE LB ELEER

Photon strength function in In-115 for the evaluation of neutron capture cross section for In-114

Wk H=<°Jh %, Schwengner Ronald®, Beyer Ronald®, Grieger Marcel’, Hammer Sebastian®, Hensel
Thomas®, Junghans Arnd®, Ludwig Felix’, Meuller Stefan®, Roemer Katja®, Scheibler Daniela®, Trinh T
Trang®, and Turkat Steffen’
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[1] IAEA, Technical Report Series No.473 (2011).

[2] R. Schwengner et al., Phys. Rev. C 87, 024306 (2013).

*Ayano Makinaga'?, Schwengner Ronald’, Beyer Ronald®, Grieger Marcel’, Hammer Sebastian®, Hensel Thomas®, Junghans
Arnd?, Ludwig Felix?, Meuller Stefan®, Roemer Katja®, Scheibler Daniela’, Trinh T Trang?, and Turkat Steffen®

ITeikyo Univ., 2Hokkaido Univ., *SHZDR
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Oral presentation | Il. Radiation, Accelerator, Beam and Medical Technologies | 202-2 Radiation Physics, Radiation
Detection and Measurement

[3FO1-04] Neutron Measurements 1
Chair:Keisuke Maehata(Kyushu Univ.)
Fri. Mar 22, 2019 9:45 AM - 10:50 AM Room F (Common Education Bildg. 2 2F No.23)

[3F01] High-resolution scintillation neutron detector for ToF neutron
diffraction imaging
*Tatsuya Nakamura', Takuro Kawasaki', Kentaro Toh', Noriaki Tsutsui’, Masumi Ebine’, Atsushi
Birumachi', Kaoru Sakasai' (1. Japan Atomic Energy Agency)
9:45 AM - 10:00 AM

[3F02] Experiments of an active neutron method using a Cherenkov detector
*Masao Komeda', Akira Ohzu’, Yosuke Toh' (1. JAEA)
10:00 AM - 10:15 AM

[3F03] Development of an active neutron NDA apparatus for nuclear non-
proliferation and nuclear security (2)
*Kazuyoshi Furutaka', Yosuke Toh' (1. JAEA)
10:15 AM - 10:30 AM

[3F04] Development of a fast response neutron detector bank for fast neutron
direct interrogation method
*Makoto Maeda', Kazuyoshi Furutaka', Akira Ohzu', Masao Komeda', Yosuke Toh" (1. JAEA)
10:30 AM - 10:45 AM
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ToF HEFEIFA A -V TRABRSREY VFL— 2 RHBORRE
High-resolution scintillation neutron detector for ToF neutron diffraction imaging
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B REHEAE <50x50 mm? 4 T 2 NHEREHCEPFTHIE D EHRE Y b7 v S Ko TR DD I HIT
FHIZHIETED VU TFL—F LW ET T N7 7 A N EHW R[] % i & U CREE 2 B s L=,
AFROBHERTII~y FEENR S VTNV ThH D Z L bikx RERRICH L THRIKND Y —XF T )viea
Z N THRIGTE 2,
2. MAMEEE 2 RTD UF L—2 hiEFRIESR

J-PARC MLF TOI[EA A — > Z BRI KHIG T 5 72 O 45 fifhE
DRI DA 2 DHE Lic, 215 135 ##HE 200 pm & 500 pm D
S AT CTHBREMEIZZENEN 24 mm 4, 60 mm A TH 5, X 1ITH]
FOMMIRY AT LOFHEAZ/RT, WA & bITHE~y NiT 1 o
6LiZnS U F L —F D FICHES 7 7 7 AT LA % x, y 5
WCEE L-EE2 b basf o T ALY P E AR T 5, B
KAFRIIE LT v FL—2 DRERCEET 7 N7 7 A NDERE L
BIRL Ty RERERC L, B L 22 DA - 5 508 2 & & A
\ZIi 2 B BRI AR S AT Ak Uiz, 200um & A 7 Of g3 H
B 1% (1.8R), 0Co # v ~HUKIE 1x106 Th -7, X 2 1% 200um
3 FRRE DI Hias CHIE L 72 SRR D TOF [l A —THITh %

(B IR B 20T 90 . Tem (L@ ICERE) . 0B ORI
HOEHT ARy a3 L THETE TWD Z &R0 D,
SE X
[1] T. Kawasaki, et al., Physica B : Cond. Matt. 551 (2018) 460.
[2] "L, JRF- 754 2015 FRO KRS N46

*Tatsuya Nakamura!, Takuro Kawasaki!, Kentaro Toh!, Noriaki Tsutsui*, Masumi Ebine!, Atsushi Birumachi! and Kaoru Sakasai!
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Experiments of an active neutron method using a Cherenkov detector
RE OBOR, R B, O g
Vst

T I T 4 T HRMETEC X DB IR EIEE O 2 A MEFZEO—ER & LT, 1RO &t ek
NI DY, FxLravititisae AWCEERBEEZED TV D, ARRERTIE, FoLrar
SetER A ANET 7T 4 THRMEFIED Y R 2 b— 3 U ROERERICOWTHET 5,

F—U— N TUTTPEAE B, FHEETL Ko A Mb T Lot

1. ¥5

DDA (Differential Die-Away)i5:72 & D7 7 7 4 7 k1513, BT L CHEF IS @R E CHeE O @
WEZITO ZEMAEETH Y | BWE O EEHSCEE COET v HEMERME BT 2R ARG S
TWb, 7277 4 7 HPEFIEREE TIT—MKIZ He-3 MIILERVBZEMEH 203, ZOMEIR A FREWT
EMIEB O R OYF OBERDO—DZ > TWND, 2 THAIE, K A~ O E IR & E 0 5 A
fb~FTT 77 ¢ THRMEFIEAOK =2 X R REZSROBRE LT THY . 20X 5 RO —
DL L TTF=braryBmigsasma L Tnd, F= b a7 embgRig, KRRICHE RIS D &
KIZEENDKEEDOM, YI)KSIZE Y T ~BBEEL, ZOH o ~ER a7 M UBGEL L TRAET HE
DTN E2BET 2D THD, LV DF 2L a7 NaERAESELEDIC, KT R =T b%
WML TW5S, Fx b va7 emHeidokiiEs s PMT S S S 528, D-T k1384 0 63844
DRI LD PMT ~OR BN E SN D, AWFFETIEL. PMT #~0 @l HHE1 O RS 2 R = 5
7T 7T 4 THMEEEESN PMT 25518325 2 & I2 Lz, ZEENOKEE & 25@E 50 PMT 27 A b
A RCHER LT = Lora 7 Rt a e L, ToRESHRE AWy I 2 b—2 3 U ROFER A FE LTz,
2. YIalb—valfER i _ T T 0
D-T i -5 A W00 (T 1 00 ik P -4 i o " PR,
VT PHITS =— R& MR ET -7, Z0ME%E
B (D 12T, ZEEDONERZEM Tlixms e o
EIXEDEFTTHEW A, 2EESN O PMT (L& TIXIEH
WARWVME L 72 o TWD Z &30 D, ZOREERPDAR B
HER IR OE S 1 50~60cm FEELETH 53, . I I
BRI & LT 5 = & CL A OMREE | orearnes e
& RIBICIRIRS &5 = L RIS/ D L BTV, S AWAST 45 S Ok e S B T
3. 7T 4 7T EER

F a7 RSO ERKRLE LT, JAEA ® NUCEF IZHBESNTNWET 7T 4 7 ik
Td D JAWAS-T % H iz, JAWAS-T OWNEIZKIE (£ 12 U v hV) ZgRE L, HEESNHIC PMT(¢ 12cm)
IO AT, W& ZK 60cm DRI DT A M AA FTHf Lz, B (EM) ICEENTOTREEZRT, AFELT
L ABHERE AW T 77 4 TR HEHEEREE R O oW TR D,

*Masao Komeda?!, Akira Ohzu® and Toh Yosuke!
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BRI - BeX2 VT 2 A7 277 4 7T NDA 258 DBH% (2)
PGA JIE T L7 A & S E R R E DG
Development of an active neutron NDA apparatus for nuclear non-proliferation and nuclear security (2)
a selection of shielding materials which suit Prompt Gamma-ray Analysis
Tl RO, W
A AR W e SE R

DT 77 4 7 HHPET NDA JI7E75(DDA,PGANRTA) & #i 4 L 7= NDA %EE DRI F&IZ 3\ T, DDA HIE
OMHREZIL T WD Z L7 < PGAIEDHF & 722 1 v~ DMER S 4L, PGA A& AR i1 1oxf LT
FEATZIHE R 41D K 912, NDAZEBIZHWLWE OBRFE1T o7z,

X—U—R:7 277 4 THPEFIENDAPGA NN v 7 7 F 7 v BRI, HPEFERK, 14MeV HitET-, v I = L—
va v

1. ¥5

JRA TR Tl BINE B S -LRF%E Y v % —(EC-JRC) & D IRAFFEIZ L 0 | /N D D-T FFPEF-JR % F
L7 77 4 THHIEFIEIC L D, XA T U = A FEEZESHTIE(DDA). BT ~ #55HTik(PGA), itk
HNEZ i T E(NRTA) DA LEE A 6 L 72 IR T (NDA)ZEE OB 21T > T d, 2D 55, PGAHI
EX, BB PG OMEME., KO HETERORAEZ BN E LTS, RBEFEOSE 1 7
= — A TIE, %8 % DDA IEITHE L L, F£IC DDAIEICET 2552 Bs 45 2 L2 BIE L LCH
HEITo T, PGAIZE L TIL, (i) BRYALF g OM B E . KO ETHE G S D 7~ fi
WITE &2 ORI, (i) 258 2 A9 2 WE 2B ik Sav. PGAEDIEIFIZ/e DNy 7 T U R H =
HROREE & 7M. (iii) PGA BHHARIZ K 5 A 2 il P 1 OMEREIERE DRI 5 A2 1T o 72, 252 7= — X T
T H4EE X, DDA JIEZ T T < PGAMIEIZE W T H 0 RN G 65 X 912, PGA LSO
EHEBIZHWONDIMEZ RET & L HIC, @l U TR 2 BEM 2 BN s s I = b—
va Al X VBRI L,
2. WERRME DR
2-1. Ny 7 TI00 K« Hor<BROBKERE

B 17— AT L EE A V72 PGA JIIE T, HITREHE L OIRIETHH 11keps O v~ HriEt
Bnd v, 61T EIC(i) DDA 2 o SUS B M7 KO R4 LR (Fe,Mn,Cr,Ni)., (ii) DDA f& g/ 3 v 7 S5z
G E D BRI R (B, C). (i) MR DTV S B E R U = F L > (HDPE)H Ok i
BOH o~ Thd Lol 2T, H2 72— A CEZTIEBTIL, () PHEFRKEMIZIZPD &,
(ii) DDA & 15/ 7 OB PRI IE Li 2458 L. (i) AKEOH < BT SO & L CTERHA
L7ZPb ko Tty 22 L2k 0, Ry s 7T 0 0 K Ho~BOKBERS Z L2 L,
2-2. EE T DR

PR FEAE D> D O TVEF D D >~ BRI H AR 2 DRIl U BRI 2 HOR 5 72 RIS 5 72
2. BHBREE Y R 2 b—a Y E W CGEx OB 2 MAG bE ik 2 BREt L7z, £ ORE. HDPE,
SR LN LAY EEIRICEE T2 2 & TEIETHEF 2 EMICEfITE L 2 L nhoT,

BRE . ARWFEBAT X, SCHREE X 2 U 7 ¢ LS HEE R R HE FEO—HTh D,

*Kazuyoshi Furutaka!, Yosuke Toh!
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Development of a fast response neutron detector bank for fast neutron direct interrogation method
TRTHE gm, dE R, R E, CKE BOR, 15
JR - B

e TR LR 20 TR 2 IO TR B IR E (A 9 2 s & iR s N v 7 2 B8 LT,
ARFEFR TIEE DEE K OPEREIC O W THRE T 5,

F—I0—F: 777 4 THETREE, ml Y ERER O NI, B EDERREEE, MVP

1. #8

T 1138 BT (LF) M CIIR TP R & P A (R S R RIEE 8 LR 7 U 384 LT 0 |
BE IR CIIBEHT 7 U ICE ENDEME O BEEHENPMLEIC 25 L PREND, R IS CIImE
BRI E T D — > Tdo B il HHME - IEHE O 2T (FNDDE Z B L C & 7=, FNDIIE TIEH M TR AEE N D
DT FE T2 I E R~ U, BBt o~ R U 7 ATl Sz BvhtE 71 L W R E2F R L T
R UTo R 5y B - % il P T O SIS e P TR N v 7 THIET 5 2 & CTREFNOEYE &%
o295, FNDIIETIEAPPET-RHE Ue 12092 & COREICER S D, FIE1- T 2 FF L C il
EREL~ MU 7 AORBE T D720, BIEREN TOBRE T OMIRREFR NG A, RS OB R
AN PNEREIND, AFIETIE, BT 7 U BIEICHE L @d IS 2 AT 5 TR NSRS 7 BB
L. ¥Ialb—yail kv 2oties i L,
2. RHFNAV Y OREL

[ 112 @S A TR RN o 7 DKW i ORI &R, R
bR 7 F(BJC)HPEF IR T DN R B LR Y =F L (HDPE)
BB IR TN He-3 P RIHZEN A E N T
WD, SERI D AT LT O, w0 2208 BoC JE & it - \
L HDPE g~ A Ljos S 415, HDPE Ji Tl S vz stk 0 i, 1 SR A 2

BT B PE T IR ORI S IV = L — DT 3 —

2 He-3 MR TRl S b, HDPE JEN OB T 1Tk SR IE &I
BV EARD T2, mEICERIE S 7 T I Z BT
RTRINT % 2 & TrRdEb &R > T D, it & ik % 7250 He-3

#£1 B 7 O FOM
PN FOM (a.ul)

) N B4C 1.0mm 54
M5 > T DRI IEOR B L X 2 E 2T, FOMRE B.C 25 .
. 1
Z LT ORTERZ SN S Figure of merit (FOM) TEEAM L ki L 7=, ! i
B4C 5.0mm 100
FoM = LB B.C 7.5 85
- —\/7'—3 ] 4 omm
BiC 10 79
I T REREHO MW A S A ORI, B LR C‘; Omm .
1. 1
WEEEERVEEOHTH B, £ 1ICE & Il £OEY Cd i
Cd 2.0mm 150

1.0mm b BUVMERE A /R LTz, AE ClIftias N> 7 O &bl
BEbET, xR OBRET 7 VIZkdT 25 I 2 b—2a UEERIZOWTHHET 5,

*Makoto Maeda, Kazuyoshi Furutaka, Akira Ohzu, Masao Komeda and Yosuke Toh
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Study of sample shape effects on neutron resonance transmission analysis
*Fei Ma!, Harufumi Tsuchiya', Fumito Kitatani'
! Japan Atomic Energy Agency
Abstracts

In order to study how the sample shape affects measurements of neutron resonance transmission analysis (NRTA),
experiments with a copper bar sample with different rotation angles were done at a neutron Time-Of-Flight (TOF) facility
GELINA (Belgium). It was found that models proposed to analyse the NRTA data for irregular shaped samples could well
reproduce experimental data.

Keywords : neutron resonance transmission analysis, resonance analysis code

1. Introduction

NRTA is a non-destructive assay technique with potential to quantify special nuclear materials in nuclear-fuel debris or
spent fuel. NRTA is based on the transmission experiments in which homogeneous samples with a constant thickness are
used. However, spent fuel and, especially debris, are presented in irregular shapes that affect the NRTA measurements. In
order to investigate the influence of irregular-shaped samples in the NRTA, Harada et al. [1] have proposed analytical
models which consider a variable shape and a hole fraction. In this work, we report how the proposed models are applied
to a real NRTA experiment with a Cu bar sample.

2. Experiments

The NRTA experiments were carried out at a 50-m flight path station of the neutron TOF-facility of GELINA, Belgium.
A Cu-bar sample (width 1 cm, length 1 cm, height 10 cm) was used in the experiments. In order to simulate an irregular-
shaped sample, the Cu bar was measured with different rotation angles with respect to the neutron beam. Neutrons passing
through the sample were detected by a Li-glass scintillation detector that provided the TOF spectra.

3. Results & discussions

Figure 1 shows a transmission spectrum for the Cu bar with no rotation (0 deg relative to neutron beams). It was found
that the experimental transmission (green) was able to be well fitted by considering the hole-fraction ‘th’ (red). Figure 2
represents a transmission spectrum for the Cu bar with a rotation angle of 45 deg (green). For comparison, two analytical
models proposed in Ref. [1] are shown; one considers only the hole fraction (blue; method1) and the other an irregularity
(red; method?2) as well. This result confirmed that the model proposed in Ref. [1] could reproduce the present experimental
data.

Transmission

Transmission

—— Fitted Value(with fh) — Method 1
— Fitted Value(without fh) [] F1 %, § P e P e A S Lvavsesnaeg = Method 2
T Measured Value : : = MBasured Vale

— without fh
L - — with fh
=3 i i
220 225 230 235 240

Energy (eV) 220 225 230 235 240
Energy(eV)

Residual

o

Residual

<= [— Method1 ~ — Method 2

Figure 1. Top: Experimental transmission

spectrum (green) for the Cu bar with no rotation. Figure 2. The same as Fig.1 but for Cu bar rotated
Bottom: Residuals between the measured values by 45 deg.

and model ones.
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Temperature Measurement using Neutron Self-indication Method
W ORRETY, OBE WD, MR Bt miE sut WL IEsE?
VAR AWTFEBRIEREME, 2 HART RN AT 7 m P —(KR)

Self-indication 7% 78 72 A0 iR BEE AT B OfESL 2 HFE L. J-PARC ICB W TIREZ A L SH Tz Ta ik
B e 74 GE % Self-indication JEIC X VEHAI L, ZOB(LEZEDOHT LT-, ZORER, #EHEE 765K LA
T OFEBIZ I T Self-indication H£12 K DIRESHT A ARETH D &9 His L 2157,

F—D—F : hEFHIBRIN, BIFEA RO, REA
1. #E

fiff RO ) L ~V U PEBESEM) O 2 R H DIl CIE T 5 Z L 1X. 2 b DS FHRD
ESZIZE T HHEERETTH 5, AWFEO BJIX, LI X 2 H i?%ﬁﬂ@(mfﬁﬁf PE(R Y 7T 2RI &
HL. £DOZ{t&E% Self-indication {52 & VK KL SHIET 2 95T, SRR ORE 4 JEMRE H > IRt T
O o8 ML 2 HTH D, £ T, 2V APPET- 24T % J-PARC (2350 T Self-indication 74 %
L CRUBHERE 2 26 S 72 Ta O HPEF-ILG0E 2 F 1 L £ D2{E &% 7547 L 72, Self-indication % & 12
2L AR A Sl S ERORE & E R SR AE A S kS indicator Z BdiE L, indicator 75 DRI K
~HRERET D Z LI L o THEMICRERE 2 Zl Lo T2t 2 FIETH DL, KAFIEX
indicator 25 ORI T <M ERIET 5720, WEREHIE ENDMER G OEN S S S b T
VRO AT D T L EET M & SR TRIET 2 EN R D LW ) R E R T D,

2. RE&

FEBR 1T J-PARC W'E - A EERE BLOA IR E STV D T RELUSHIERE (ANNRI) 128
W, JERE (Ta, JES 40 um) & HIEXTSEEHE ) 5% indicator (Ta, &£ X 100 um) %, K& TOF
245m, 279 mIZEE L, 7o F a7 b oM Nal fiti g 2 H L C indicator & RIS H A U7
BIsg A7y~ a5l Uiz, UEOIREEIL, 296, 371, 467, 564, 665, 765 K TA(L X ¥ 7=,

—— sample temp. 296 K
3. R — sample temp. 765 K

LI, o RV X—E\= 4.28 eV fHIRICR T B 7 v~ #f
DIRATRERI A7 bV Zeomd, JE B O 1T 296 K (E61) |
765 KK Th 5, M1 Do —21%, Rl ¥—2bh 5 HE
RELOHIIBIC IV T 4 v TRELTCND, ZOT 4 v IREEN
AEHREIZ LV (L L T D END Ny 7 IR OB % ik
THENK, Fio, EHRE &7 1 > T ORESEO %R %
AR K D Fitting R ERBE L —H LT zEns
SUEHELAE 765 K LA F OO #8812 3510 C Self-indication $:17 J % L5 1150 1200 1250
B TR T B & U 5 il L A 37 TOF fusec]

BEE  AWFZRIIAMFE ISPS  (JPL7THO1076) D Bhfk % 3% 1) 7= ik 1 RN Ta) DIEE 296, 765 K |2
REedle. 515 % TOF 22 5 4

o
o
®

Gamma-ray Intensity [Arb. Units]
S
S
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Characteristics evaluation of neutron source by particle transport simulation calculation and experiment
(1) Improvement of thermal neutron source by particle transport simulation calculation
RS MR, NEIL Me? PEE PEMEZ, BEF UE1TS, BA BETS
B ERY, A et BE Y, R & °
YRR, 2AERBET, EET T v 2 A, TTSI 4 KEET

FEXFREZHNE L7 U477 7 ¢ AIESRE B E RO &S ELIiZ O T, fiffT=2— R
PHITS ZHWTHEF L7z, ¥ 2L —y 3 URR ETHMEFIRIRROBIR Tl o s 2 — 2 {b S8 5
Z LT, BVPMETFRRENIUR LY 130% 1A LT B Z g0 o T,

XF—O—F: T4 7T 7 1, MEGREF T, 127 a har, PHITS

1. ﬁg \ T T S FR /] |
B RO B RE S 0 LS ¥ 5 - LT, T IUA ST T 4
ORAREE I 5, ELAROEHEBETEREDOR 2 Mz, | o
IEIRR OTGARZACIT L 5 P F R L — 220 ML BRI %S S 2 proro)
L—y g a— RPHITS 12 X 0 EHFE LB & ik, Z o R a2 mar Lz,

2. BRABRRUHERE RO |
PHITS FF5ICHW T, MEREET 7 v 7 2L THEERAARICER Sh /;

- Be Target

TWDEPMEFIRZK 1 O X S IR L7z, K 1ICB W THRkE TR HE
BUIMENRRY =F L OWEM TH D, HERDURD S AREHR CRI 1 !
WO %2R E LIZRR(IER DR IRR L D4 —5 > MEY OZREIEZ {
DEEIC B 74 M —(FFEA)EQD L H I3 ) A—F—(EE) Lz s | L

INE E TBE) S ETRRARR ) WERDOMAR L LTz, 26 DIR%R utr

ICBNT 2 Y =& — EHin G 500 cm ORLED T =3 ¥ =27 | ) 18
MVEK 2 1Z7T, K205, 53R 1 EROMER 2360, £ ) UF—aEl | \\ |
THIEFIRENEROER L VI LT 25 2 Ennynot-, BubikraEkz | \
0.011eV 225 01006V & L, REROERICKT DRI FIREZ TS | /] “
ELIERR LTI, KR21T 125 o7, Y § I | 1
1.E-08 < © <
E —System1 —System2 Current System void -' Alumina
§ HighPoly mmmm Be
21 E-09 Aluminum s \ater
§ B-Poly  mmm Bismuth
~ Air
§ 1610 1. REROTHE TR
3 - P U= 3R R
§
3145-11

1.E-04 1.E-02 1.E+00 1.E+02 1.E+04 1.E+06 1.E+08
Neutron Energy (eV)

X 2885 L7 KR EQERDIKAD P p )L F— AT f b
3FEE
PEFRMEH STV DB IR RN ORI E 2 B3 Z &Ik - T, AP EFIREIX S 52 B H
kD EEZLND,
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Characteristics evaluation of neutron source by particle transport simulation calculation and experiment
(2) Neutron flux measurement using metal foil
HREP WEAT !, bR BET, RS O—2 bAn ®RC, Em R
FRAY MRS, Inseil Bt VERR 1R S, R EE O
MERT T v/ A, PTTSL AR, YAERBEL, C4AKBEL

SBEBEEMOTHR—@BOARAT v 7Y = v VOLIGRIN AT MO & gHE LT &8 HE % 1P 1T
L CTHHEF AT AV OFHIFECOWTHRET 2, FJ8E OGO = 3L ¥ — T g 2 k1
7T w7 AkR, N — RN PHITS I[Z TRt L7ofE R &l L —BT 2R A il L7,
X—I—F: T OAFT T T 1, EERAE, BUHE, A AV 7T L— b, W5

1. ¥E

HPEF- DT R L F— AT fLZ R D FEICIE, FRITRER (TOF : Time Of Flight)iE0A - —4R
—VAIRPE R E W= TE L H D, 2 2 Tik X #A TP (Imaging plate) Df5ME & A R4 & O
G = L X — OFAAAFNT L D 72 E & PR AR @ Setup (o) Aufo
N VREAT T4 2 B 7= \CBR % L 7=, i
2. EREEREE IP EEERR

1(a)lZ7~ 9 4 & & 2 Dy, In, Au, Er, Manganin (Mn, Cu & )%
WTH—@BRBDOAT v 77 =y VOB AT ~LOFiE &
BEHE L2 Zh o4& B % IP ICHiRTE S5, TO%, IP O
BagAt L, ERUEEGRT — % 252 LT, £&RE
DRI L= T AR TE D, ZoLE, FFEOTRLF¥—
IZBWTHIBRINT 2B LR A4 EIRT 5 2 & T, KB
—DOHPEFHREMERS KDDL Z LN TED, IbHIT,

(c) Manganin foil

10 FEBRIAR LR

BT R F—DO =N ENERAZEBFEOERTHE : PHI‘[S‘(:;E}EEZ/\"JM‘

5 . ‘ & 10° (REHERO~CORERE)
EHWSHZ T, HEORL DXV —TOHHETR £ T cmosm oz on.
ERODHIENTED, XY, FHEFAY ]\11/3 — B E
AN D = & ST B, . E,B‘?
3. E%ﬁﬁﬁ?

1 C/r7 X912 In, Au, Er. Manganin O30
WU = AR L2 — D RPN EEBR CREN O BTz, =
DOFEFIL, T v ik fik it R = — K PHITS
Q:T%I'% Lf:ﬁﬁ%‘%@ Elil‘[ﬁ%}(/\oﬁ }‘/I/ 2 @%%& 10;0'3 10'2'-l 10‘1! 10° 100 10° 10° 10* 10° 10° 10
*E [/\ %iﬁw »,:__57 D g P ‘%é’ %ﬁubflo HﬂNeution Energy (eV) -

R ; . BT 2 OISR 21 FERAL B 1 WA S
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2019 Annual Meeting

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

[3101-06] Scrubbing and Aerosol
Chair:Yasushi Saito(Kyoto Univ.)
Fri. Mar 22, 2019 10:15 AM - 11:55 AM Room | (Common Education Bildg. 2 3F No.30)

[3101] Effect of Steam Condensation on Decontamination during Pool Scrubbing
*Yuki Nakamura', Kota Fujiwara', Kikuchi Wataru’, Shimpei Saito", Tomohisa Yuasa', Akiko
Kaneko', Yutaka Abe' (1. University of Tsukuba)

10:15 AM - 10:30 AM

[3102] Measurement of Aerosol Decontamination Behavior from a Single Bubble
during Pool Scrubbing
*Kota Fujiwara', Yuki Nakamura', Wataru Kikuchi', Shimpei Saito', Tomohisa Yuasa', Akiko
Kaneko', Yutaka Abe' (1. University of Tsukuba)

10:30 AM - 10:45 AM

[3103] Evaluation of the Removal Properties of Organic lodide by an AgNO,
Solution
*Taizo Kanai', Masahiro Furuya', Satoshi Nishimira® (1. CRIEPI)

10:45 AM - 11:00 AM

[3104] The Influence of Gas Species on Gas-Liquid Two-Phase Flow
*Miki Saito', Taizo Kanai', Satoshi Nishimura®, Yoshihisa Nishi' (1. Central Research Institute
of Electric Power Industry)

11:00 AM - 11:15 AM

[3105] Development of the Evaluation Method for the Aerosol Particle
Deposition Amounts in the Containment Vessel and the Reactor Building
*Shinichiro Uesawa', Naoya Miyahara', Naoki Horiguchi’, Hiroyuki Yoshida', Masahiko Osaka’

(1. JAEA)
11:15 AM - 11:30 AM

[3106] Development of Numerical Simulation Method for Aerosol Particle
Behavior in Two-Phase Flow
*Hiroyuki Yoshida', Shinichiro Uesawa' (1. Japan Atomic Energy Agency)

11:30 AM - 11:45 AM

©Atomic Energy Society of Japan
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Effect of Steam Condensation on Decontamination during Pool Scrubbing
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“Yuki Nakamura!, Kota Fujiwara', Wataru Kikuchi', Shimpei Saito!, Tomohisa Yuasa', Akiko Kaneko', and Yutaka Abe!

"University of Tsukuba
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Measurement of Aerosol Decontamination Behavior from a Single Bubble during Pool Scrubbing
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Evaluation of the Removal Properties of Organic lodide by an AgNO3 Solution
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"Taizo Kanai', Masahiro Furuya’,Satoshi Nishimura'

'Central Research Institute of Electric Power Industry
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(1) ANUDLAREZBRARIZEITHRA FEEIDLLLE
The Influence of Gas Species on Gas-Liquid Two-Phase Flow
(1) A Comparison of Void Behaviours in Helium Gas and Nitrogen Gas
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[1] H. Hikita et al., Chem. Eng. J., 20 (1), 59 — 67 (1980) T o7 (k) ROBmEERA RER (F)

[2] K. Hecht et al., Chem. Ing. Tech., 87 (6), 762 — 772 (2015)

*Miki Saito?, Taizo Kanai!, Satoshi Nishimural, Yoshihisa Nishi!

1Central Research Institute of Electric Power Industry
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(6) HIFEBERSRICLSI70OVILHTFLEEEDIRL
Development of the Evaluation Method for the Aerosol Particle Deposition Amounts
in the Containment Vessel and the Reactor Building
(6) Investigation of Aerosol Particle Deposition Behavior with Direct Observation of Particle Behavior
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* Shinichiro Uesawa!, Naoya Miyahara', Naoki Horiguchi!, Hiroyuki Yoshida' and Masahiko Osaka!

!Japan Atomic Energy Agency

2019%F BARFNZER - 3105 -



3106

20195 FDER

BRI 7 OVIILRFRITESENTFEDORSE
(1) BFFEOBE LEBNGR
Development of Numerical Simulation Method for Aerosol Particle Behavior in Two-Phase Flow
(1) Outline of Simulation Method and Results of Preliminary Simulation
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[1] HFHS, BARF ST CEE, 3,3 (2004) , pp.233-241

. . C er : : — — .
Hiroyuki Yoshida', Shinichiro Uesawa Fig. 1 Distribution of liquid fraction

!Japan Atomic Energy Agency. and particles at t=0.05s.

2019% BRRFHE¥S - 3106 -



2019 Annual Meeting

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

[3107-11] Fast Reactor Thermal Hydraulics
Chair:Tohru Suzuki(Tokyo City Univ.)
Fri. Mar 22, 2019 2:45 PM - 4:10 PM Room | (Common Education Bildg. 2 3F No.30)

[3107] Elucidation and Control of Liquid Sodium Multiphase Flow Dynamics:
Visualization Measurement of Gas-Liquid interface
*Yuta Akimoto', Takeshi Fukuda' (1. Osaka University)
2:45 PM - 3:00 PM

[3108] Development of reactor vessel thermal hydraulic evaluation method under
natural circulation decay heat removal conditions in sodium-cooled fast
reactor
*Erina HAMASE', Yasutomo Imai®, Norihiro KIKUCHI ", Norihiro DODA", Masaaki TANAKA" (1.
JAEA, 2. NDD)
3:00 PM - 3:15PM

[3109] Study on Cooling Process of Decay Heat Removal Systems in a Reactor
Vessel of Sodium-cooled fast Reactor by Scaled Water Experiments
*Mitsuyo Tsuji', Ayako Ono', Kosuke Aizawa', Jun Kobayashi', Akikazu Kurihara', Yasuhiro
Miyake? (1. JAEA, 2. NDD)
3:15PM - 3:30 PM

[3110] Consideration on Heat Transfer Coefficient of Liquid Metal in Tube Flow
*Hiroyasu MOCHIZUKI" (1. Tokyo Institute of Technology)
3:30 PM - 3:45PM

[3111] study on droplet generation during upward liquid jet collision onto ceiling
surface
*yi zhan', Kiyotaka Maruyama’, Yusuke Kuwata', Koji Enoki', Tomio Okawa', Mitsuhiro Aoyagi?,
Takashi Takata® (1. The University of Electro-Communications, 2. Japan Atomic Energy
Agency)
3:45 PM - 4:00 PM

©Atomic Energy Society of Japan
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Elucidation and Control of Liquid Sodium Multiphase Flow Dynamics: Visualization Measurement of
Gas-Liquid interface
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[1] T.Fukuda,et al,Proc.ICONE18,29671

[2] Prince M.J. et al, Bubble coalescence and break-up in air sparged bubble columns, AIChe Journal 36 (1990)

*Yuta Akimoto?, and Takeshi Fukuda?

10saka University.
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Development of reactor vessel thermal hydraulic evaluation method under natural circulation decay heat
removal conditions in sodium-cooled fast reactor
(1) Applicability of subchannel based CFD analysis method using porous body model
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SE#ER [1] Kamide et. al., IAEA-IWGFR-88 (1993). [2] Ninokata et. al., Nucl. Eng. Design, 104, p.93 (1987).

“Erina Hamase?!, Yasutomo Imai?, Norihiro Kikuchi!, Norihiro Doda® and Masaaki Tanaka?.
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MEFRUKRERERIC & 2 EEFOIFARNERMRARIRRRIAFIEOEE
(2) =RE DHX EBZRHE L =FRREIHD PIV 53Rl
Study on Cooling Process of Decay Heat Removal Systems in a Reactor Vessel of Sodium-cooled fast
Reactor by Scaled Water Experiments
(2) PIV measurements of flow field in a reactor vessel simulating operation of dipped-type DHX
et N el ORREE BT AR IR ZEED RRERY, =% HEE?
UsFJ)BERE, *NDD
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B2 OD IR 1 e R A0 AR 1S & 0 BB T 7,

4, $53 PHEASANT (2L 0, W@k L72F.Ld—EA CC _RIZHERE L 72 IRRETi2

JET DHX IEHR 21T - 72856 OF NEGTEIZE) 2 PIV REBRIC L W R L, BARME X1 RERAR
BRIZ XK 2 DHX 225 CC _EOHERET 7'V £ TOWEIEIE DR &2 Tz L v
FER LT, 0020 . D | n. P

0.02 ) 0.015 138mm
Velocity

—45mm

0.010

0

S~

E

Sl CCh >

g 315 fé) 0.005
:,E:
N
N

0.000 MM

138mm -0.005

A5mm -0.010 N vl ) [ )
600 -400 200 O 200 400 600
X BHEERE (mm)
® 2 THT LT AT 13 7 T 43 A
SEXHR  [1] Ono. A. et al., “Study on reactor vessel coolability of sodium-cooled fast reactor under severe accident condition —
Water experiments using a scale model-", Proc. of ICAPP2017, Fukui & Kyoto, (2017).
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Consideration on Heat Transfer Coefficient of Liquid Metal in Tube Flow
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S C#k : [1] Mochizuki, H., Consideration on Nusselt numbers of liquid metals under low Peclet number conditions, NED, 339,
(2018), 171-180. [2] Johnson, H.A., et al., AECU-2627, (1953). [3] Aoki, S, Bulletin of TIT, 54, (1963)
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Study on droplet generation during upward liquid jet collision onto ceiling surface
*Zhan Yit, FULNE L SEST L EASGE Y, RIS FU0LHm 2 mm%?
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[1] Y. Zhan, etal., Droplet generation during liquid jet impingement onto a
horizontal plate, Exp. Therm. Fluid Sci. 98, 86-94 (2018).
[2] D. H. Sharp, Overview of Rayleigh-Taylor instability, Physica D: Nonlinear Phenomena 12, 1-3, 3-10, IN1-IN10, 11-18(1984).
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Study on neutron spectrum in HTTR at MVP burnup calculation
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[11]A.G.Croff, ORIGEN2 Code Package CCC371,Informal Notes(1981) [2] S.Saito, et al.: JAERI-1332(1994)

[3] K-Morita, etal., H AR F)7E FOFE 1F16(2017) [4] N.Fujimoto: JAEA-Review 2006-038
[5] Y-Nagaya, et al.: JAERI-1348(2005)

#58 | 0| 34 | 39 | 43 | 48
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A Verification of Delayed Neutron Models Using a Delayed-to-Prompt Ratio Index by Feynman-o. Analysis
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ERNBIEINT,

F—0—F: BRPETET IV, TEKTFIRT7IE, Feynman-of#iT
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In-Core Fuel Loading Pattern Optimization for a PWR using Multi-Swarm Moth
Flame Optimization Method with Predator
HE FIEY, AR Fnelt LR EmoR?
Y4 HEKRT

Moth Flame Optimization method (MFO)(Zxf L T, fliEEH ZHA LICEHE O N Z W TEREZITO L)
W R 1TV Multi-Swarm MFO-P Z{ERk L7, Z O FE%E PWR IZH T D RAEHE & O bEICEHE L, £
DOFERG BTz H BB % B % 72 £ LIE(SA)SE ORER Ol b TR L 0 5 57 B BIELE & i L7,
F—U— N BN 7 — 2, Faiifk, MFO, PWR
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10. A LFEOEEN ERICET 2 E T3~ 2MVIRT, 22 FTH MFO-PIZX 2L TH D,
11. BEMZNZIIZONT 1~10 217V, 2EHT OR B2 HEER O 5 bORRERE LTHD,
3. RILFHE

o N oG

3L —7 PWR ZAMICIRRFIEA A L7z, 2 BekiGhas R L RBlbc S - T i HRRIAIA
PN CHRBER B % 520 U AR DA ME 2 3T L7, Hi) E— % o 213K e G005
EEAEREFREENHIRMEZW LooY A 7 VENRLS 25T #2 -10038  -0.9731
Y HAIBIEIEAME S 225 & 5 < HRBBABE L. 20 BB " proser o
fE%E/MEd 2 & 9 sk a1T - 72, Zg -g.zzgg -g.:gg;
4. FHER e e

RETEL SA 1L BREIEREE 1 & LORT, RETFE s vems oo
(MSMFO-P)IZ & B filift 21T > 1o B, RERTFIETH S SAIC LD hod o e
L AT T2 A LD bENT-BBEEEEZS2 Z LN T T2, average 09963  -0.9626
§%Xﬁx std.dev 0.0073 0.0072

[1] S. Mirjalili, Knowledge-Based System, 89, 228-229, (2015).
[2] N. Inukai, T. Inoue, Y. Uwate, Y. Nishino, Technical Report of IEICE., 113[271], 109-112, (2013), [in Japanese].

*Satomi Ishiguro?, Tomohiro Endo? and Akio Yamamoto?
Nagoya Univ.
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s BEEAERICH TS SPHiEOBEAICRET 585
Study on Applicability of the SPH Method for the Method of Characteristics
REENL EEELL Y UARFER?

A NS

MOC [FHE AR DA RIZ I W TR AV B AL TV D 28 3T LFHR R ERFRE RN R E WGE
FHARF OB HIEM R FHE SR Z AN D Z ENEE LV, IS5 R S0 DM 2R G HE SR O FHRRE R
ZBBTLTEL LTSPHIENHWOLND DS, RTINS RRIUARMFAET 256 . SPH BFDFHH
DU L2 WEEER & D, ARRFT Tk, TEEIC L > TIRE Sz Simultaneous SPH 15 & #8K A 2x2 REHE &
RURIZE ] U, #IERD R A2 0ERIE & Felat L7z,

F—O—F : @EdRE, ¥¥S592VRT1URE, SPHiE

1. #E 575 Boltzmann it RN g i1k T & 5 MOC 1, A RFRIT-CHF OENT OB 2 7 Fik &
LTIAS FHWBI TV DM, JFLEHE TILEHRERFE OB 6 ray trace 1BC 50 - ffg yElt7e EOFHE
S HFEMICID Z EREE LW E WS RN D D, Z OO0, BRGEIEIC L0 BEMENE O B A B EL
THFEE LT, BRI 2N R A SPH K fuz HWCTHIEST 5 SPH k2365, LA L. Direct 14 &
N5, BEROEWTRRE S Clou 3 U D06 TIE T, $lfER & ORI % &A% T SPH A 15 H
DOEEOAEFHE DRI L7222 & N3 TR Y | WS, O A % uChrd % Simultaneous 74[1]°8 LAS D
FEROS WS D Zru 3 U % No correct total #72 & DF L SPH IENRR SN TV D, ARG T, ftk

2. BWFE 127”7 UOBREHE AR (D) K UNHIAEIFE A © U0, IREHE & 1
(@) MAE DT 2Q EAWERLFHEMG L LT MOCHEa—RTH D
GENESIS Z W T iR L U CREMIR Rt R ORH R 21T - 7o, KIT, Flix O
SPH iEZ H—BE AR TEM L7cWrimfd T — % 2 VT, 252 fFAWIERT
IS SR DRI 2TV B E CO MR AT LR 2 & 0 ) 7370 & g
T 52 & THIERN R 2 /il L7, RIS 1T ray trace i 0.05cm, 57 £ 5351 %k
96, A EIEK 6, TR X—REEAE THREE L, fAiSSREI ray trace i 0.1cm, :
FOL A B 8, WA B 2, =R X —REE 2 8EE L CEE L7, SPH 1 2x2 A kRO
B Bl 3FEZ A LT,

3. WR-SROFE FHHEMRERLITRT,

F 1 SPHIEIZ X DHIERNR O i TR RICER T2 &, SPH {EIC L v 25
K-effective Difference of pin powers [Calculation 723§ L T\ 5725, BREMEH =R 2 EE
Correct  |K-effecctive Difference|Maximum Minimum RMS time B
[%] [%] [%] (%] [s] THE, BEOXT Y UBEMIED LD EHEE
Ref. 1.0841 740.4

No 1.0840 -0.01 1.54 -419 | 1.63 17.3 SND, WRHEZ L OHN AT, SPH ik
oo tam 00 | 0235 a2 | B3 crsmmommmmmmTEE, £
Simultaneous | 1.0865 -0.22 0.94 -0.42 0.36 74.9 Eji?fﬂl ) aﬁ%{&{ﬂzgo)%g\: ‘:% 42 & .
PERAET A FIRIIMERN R DR E N2 E R holz, % OB E L TIHAERMOBAE 2 i b,
SEXH
[1] G. Chiba, M. Tsuji, K. Sugiyama, and T. Narabayashi, J. Nucl. Sci. Technol., 49[2], 272-280, (2012)

"Kento SAWADA!, Tomohiro ENDO?, and Akio YAMAMOTO!

Nagoya Univ.
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Chair:Tatsuya Fujita(NRA)
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[3J05] Investigation of impact of ladder numbers on probability table
*Kenichi Tada' (1. JAEA)
10:50 AM - 11:05 AM

[3J06] Application of Efficient Sub-Space Method to Nuclear Data Integral
Testing@
*Daichi Imazato’, Go Chiba' (1. HOKKAIDO Univ.)
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[3J07] A Resonance Calculation Method using Energy Expansion Bases based on
Reduced Order Model
*Akio Yamamoto', Tomohiro Endo’, Satoshi Takeda?, Hiroki Koike®, Kazuya Yamaji®, Daisuke
Sato® (1. Nagoya University, 2. Osaka University, 3. MHI)
11:20 AM - 11:35 AM

[3J08] A Resonance Calculation Method using Energy Expansion Bases based on
Reduced Order Model
Akio Yamamoto', Tomohiro Endo’, Satoshi Takeda?, *Hiroki Koike®, Kazuya Yamaji®, Daisuke
Sato® (1. Nagoya Univ., 2. Osaka Univ., 3. MHI)
11:35 AM - 11:50 AM
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S —BOEVDEET—TIVERICE R HEEFE

Investigation of impact of ladder numbers on probability table

"B
YT b

T X —ikE AR T — 7 VO T, AEEREBR OB SN D 74— OB ENEE L 25, L
L. BT X —BORBFIE ETITOR T hehol, £ 2 TARMIZETIET ¥ —HOE O BHERT —7
252 DR8I L., Hali7e 7 &4 — IOV TRET 21T 72,
F—D—F: 7 — X8, fEET—7 /L, FRENDY
1. #8
oy BRIk O B R R A BT H FIEE LT, I B TER LIET — 7 i
Iz L < fEbITWb, 77X —kEHWMERT — 7V OMER TR, BLEE VTS Bl R fE ek oo LR
WEZBET 2 28T, BCEHRPDRELHML T\ D, 2o %%m%wm?éﬁﬁ%7&—@&@w
W7 — 7 NV OIERRFRIL T & — 3 IZIF Bl 2, feRT — 7V OVERIFEBEERE Z A 7 7 U fEkkE
MARERICED2EAENKRENZD, MEET A 77 VIERRHZ KT 272012037 ¥ —$E b7 T+5
VERDH D, UL, KR T ¥ =BT X —BOBEVREET — T G 2 58814 % CiMEE T
WRdrote, 22T, AR T T —# 2 — R FRENDY # W C, 74 ¥ ORI HEET—7 v
\ZH2 DB EFHMM L, Faile 7 4 — IOV TR AT o 72,
2. HERRRUHAESY
mu%ﬂﬁl\?ﬁ—ﬁ%ﬂmﬁﬁﬁbkﬁ$?—7w%ﬁ%%&LT Sl & 5 T X —HUTIERL L
TR T =T N EOFEREZIE LTz, FEOBEUREEIT, BROZ XN F—HR T bN TR, £0
i%w%~ﬁﬁﬁZi%»?~%ﬁ®£%ﬂ7%~5#ﬁ&bfﬁéoﬁ%?~7»@\%i*w¥~/
BIZHWT, BRELHEEE CORIZTHESND, AR TIEMEL V% 20 & Lz, AP TIX
BT RVF—FEE, FHERE L TERLIY . O ZFEEEHGIRERMS) Z LI AW TWD, 2k, I
WIS I PRI T DR T — 7 VO ERN RMS ICHEZ 525 Z L 2T 5720 kT —7
NOERITIE, TRV F—E LBV THEFEE Y n ICADHHER PENDEETIE/R L, PEN) L= R/ILF¥—E

TOYHLIWHFE 6,(E)DFE P(En)o (E) DR % 7=, KI1ISHA—BOEBEVCEIEETFT—TILO
3R R ERORMS (*°U, 293.6K)

_ 235 _ ZHE—¥  total elastic  fission radiation
RLIZTU, L 2036K (251 5, 74 —HOE NI 10  0.30% 0.30%  0.33%  0.34%
L DWMERT—T NOhEERT, £ 1IRTHEY, T 20 022% 0.22%  0.24%  0.25%
—3# 100 BIETH 0.1% & BIRETH %5 T ¥ —% 50,000 50 013%  013%  015%  0.15%
_ o 100 0.10%  0.10%  0.10%  0.11%
/{k% k c]: < ﬁj—é k %—fﬁﬁum qu.o \_Z"Wi\ Eﬁﬁ‘T 200 0.07% 0.07% 0.07% 0.08%
— 7T EHEIZE NS D TH Y | ELECTIER L 72 208 300 0.06% 0.06% 0.06%  0.06%
HEXE BRI B e o> TN d . (R L 7 2 ST HE i 03 L 500 0.04%  0.04%  0.05%  0.05%
. o i 1000  0.03%  0.03%  0.04%  0.04%
DEBUECHADMERT — T W E 2 AT/ NI W & 5000 0.02% 0.02% 0.02% 0.02%
FRLTND, 20000 0.01% 0.01% 0.01% 0.01%

JENDL-4.0 CIE/yHEHNSREIR & FF O 2HEHEIC DV T, T4 —% 1000 DT — 7 V2 SR L& 7
BT LR T — T N E OEREZFM LI 25, R LITRT U L RO E(E LN, L
Loz et T —EERHWEHERT — T VOER T, 74 —8% 100 & TAUX W2 LR gnoT,
BEE . AWFTIE ISPS BHIFE (18K05002) D BRLIZ X 5

“Kenichi Tada® JAEA
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BT —3282TRXA MV EANDOEDT S ZMEDERQ
Application of Efficient Sub-Space Method to Nuclear Data Integral Testing@
AR ORE!Y, TE !
RS PNE
FEEE AR & R 22 2 -, BT — 2 BEN O ET — Z ORGErRENMEZ E &b L7z,
*  FRRMEOTR. BB ZEM. BT — %, BT —4
1. B] Himb, B7— X ORIETMNL R Sy T — X 250 NAVUIET — X IIMGEFRETH 503, —ixiiC
BT —2 1l LTS T — 2 O8ITD 730, L L, BT —FIC Lo IS T —# M OREEREZR & DM
FAET DR & D, 6o T, BT — % OMSIVE, FEBORGT — % TET — % % £ O ERGER]
RENERILTE 2 Z ENEE LV, AWFZE TR, FRIEDHE, ERHEE2HWICERLTENOR R 2T
7o
2. BFE BHT — ¥ OREREAY MARECHR SN D175 x LR RIS A i3, Zhuc kv,
Gy 7 — 2 22 O IEHE A RE & R R IS RSN D, DI RIEON, %7225 BAE O E LA R
DT —HEBMORTETH Y . BFOENTEYT — 4 OS2 T — 2 O T D, A BIEE 2 RED
HIRNZITFE 3T — X2 B B IRTC OB BN B AR Ll VA BT 5 2 & & Uiz, F7o, Bl 72fd
ST —ZOFHMEICONWTHERZFNEEHWTERILT 22 L L, Thbb, Bty T —% %10
T — 2 BRI A~ERZH RS Uiz 2 VA0 LIS T AUTHRENZ E A EBW T 52 & L, 72
BEST — 2 E AW T — 2 ORGEFREME b T — 2 X T MV ERG T — 2 22BN Lz / LV A1
FOEEMNTHZEE LTV,
BR-EBE TALNLLT, BT —4% U235 0 70 BEO S AWrmfE. BnT — & & Pk 132 s R
LT, BEEROBYT — 2B NETHDDT, U235 & U238 N HRDIEMEEN L RRBERAESKES
2. U-235 OIMEE % 7~100%F T 1% TEZ 94 HOFE T — Z AR Lz, DI, %4 OIRRDRLE
TREER T NV A B TE DO 2N EANE Lz 2V VA ER 1R, A7 EREE B0 3 EicT 5 &
ETOMDT — 5 OREERYZEM~DEIHE VLW 0999 LU L7225, 65T, 94 HOFRST —#1% 3
EDIMSL I AE Sy 7T — 2 L EMTH D LERIMTE T2, WIS, 70 BEOME % DT — & % 3 IRIT DA N7 22 [H]
WCEASRE LTV VA BB 2 127 T, AV AEERKRTH 04 BRETHY . SEIOEST — X BECTIEA RO
SRR A RAET D Z LW R ER(LT D ENTE L,

_H_

1217777 1.0 —r—r—
Dimension 1
11 Dimension 2 %
i Dimension3  * 7
Dimension 4
1.0 | A e
% W 5 05| -
Z 09} i e
0.8 |- _
07 1 | 1 | | | | 1 | I 00 1 il | il | 1

10 20 30 40 50 60 70 80 90 100

Enrichment[%)]

B 1: F&5rT — & O 22~ DB

SEXH
[1] FHES. 2016 FHEDHES 1002

S5- A WIEN

10

1 10% 10" 10% 10° 10* 10° 10® 107
Neutron Energy[eV]

X 2: BT — Z OB REGTZER A~ DB ) v I

*Daichi Imazato!, Go Chiba'

"Hokkaido Univ.
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Reduced Order Model [CE I TRIILF—EBREEZA-HBHE
(HEH
A Resonance Calculation Method using Energy Expansion Bases based on Reduced Order Model
(1) Theory

A B, EER AL, P B, N BRI Fadh, ek R
" BREE, PRIROREE, P ZEET

K7 > 73l & Fv 7z reduced order model THAZREA Y FLAR L, Zivc = 1)L —i)72 B ILE
& LTHW 2 L EH R OB & it L7,
F—)— F : LEE% . Reduced order model, 7 > 7 Tl BEHEAT M
1. EXMLGERA

et AU, 2L AR xR — BRICBET 228 BINn S, 2095 b, ZEH. AE
RN OW TSR Z W2 Z E R R AT D, Bl — FEIFZEM, PorBUIA R, JHKK
BEBEIIRRICOWTC, Ik FRAOMOREE LR LEBEEEHWTRERRT S, —FH., =xL1¥—
WL TIE, ZREEEDHWSONL ZENZ WA, BRI Z WD 2 L IT—&I TRy, LarLan
5, FFFERIZEW T, HEOBEZHEAST MREEOEBIZHEND 20 BEEE)IZ X 2 R
I RFEFIEIC R V5D, AR TIEBEREA Y MLVORBRREIKZ V2 SRR FIE 2 RET 5,
2. Bl

PP, APET IR PHEFIRO = 2 —(KEEE H 5 = 3L —H#HICR T D N HOE A
JEZ JHWTRB L, EARMEZFH U CRREBICET 2 T2 5 L()ARGELN D, #lziE, 5T
FNX—fiHE 5 DOBEREEZHWCTEMT 2545, ()T Mo 5 uEiiin e e s, il
2 OGRS I D PRI & DT G- DRI /2 o TV DD, B Ok L B 5,

nan(rn)+zztgm(r)wlg(rn)— Zzzs,gqng(rw,g(m Qg @),

=1j=1

Beani®) = [ oo B (0 B e Bty Brong®) = [ [ oo 8508y By (B Yy By o
U = [ iy BV (1.0, )aEy 10 ) = [ B Byt 01 @) = || f(B1)0 )
TRAX—|ZHETHEREEIL, BEHEANT MLORBEAE B ETHLDOELBRALENDH D, TH/ILF
—HI7R H CIERRIC DWW T, Ny 7 7T 0 RIFRfE 2 R > 72 NR/IR JT{Eld 5 WIS EEVE ISk T 58 2%
HHBEIC X OVREBORBEEHEANRS MVERODHZENTE D, —JF, ZEMMe B ORI OV TIE,
R ORITIEEZ Ax L LT, AxE IR - 72exp (=2 (E)Ax)IZ L W REHRBEREASNT MLERD D Z LR
TE5, HLZFXNVF—FHOBLHETRXLFX =27 U v RREIZOWT, ThHDHIETHEREASY FL
Z#HHE L, reduced order model (B BAE/D RN MK T o 7 G HIIDIC L 0 =3 X — 1T+ 2 EARFE LK
ERNCEET 2, 7ol B X —FRAECT ZREL NEEY 7 7 0 —7EE, HoOREDE
RIEEERANDr—A L LTEBETLZENTE D, 3200, KIEEFIERIL, A BEEY 7 71—
THEURKT DFEIR> TN D,
BEXH
[1] M. Matsushita, T. Endo, A. Yamamoto, Trans. Am. Nucl. Soc., 119, pp. 900-903 (2018).

*Akio Yamamoto', Tomohiro Endo!, Satoshi Takeda?, Hiroki Koike?, Kazuya Yamaji®, Daisuke Sato?

"Nagoya Univ., 2Osaka Univ., *Mitsubishi Heavy Industries, Ltd.
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Reduced Order Model IZE D T RIILFX—EHEEZRAV-XRHE

(2) BEER S

A Resonance Calculation Method using Energy ExpenBases based on Reduced Order NV

(2) Verification calculation

AR TSR, AR ALY, VTHE R < RS g Rnh S, ZeiE ok ®

AR, PRBOKRF P ZEET

1K > 7 il % v 7z reduced order mod CHERZHEARY ML aFR L, I E T RLF—72REHRE

L TCTHWAHEHEOHGOZ U2 MR T 5720, Mt E 21T o7,
Reduced order modef v 7 F{El, BEFEAT L

F—T—F : LIGFHR,
1 BRECEREE

1.0E+03

B OB B2 HEVERREIE L. 6.16 —7.52 eV TN 1.51-
2.03 keV O R )X —HHIZEBWT, Ny 7 7T v Rk
% 0.001, 1.0, 10.0, 30.0, 100.0, 300.0, 1.0e3, 3.0eBe4, 3.0e’
1.0e5, 1.0e6, 1.0elbarndO#iFH TA L X8, NRITEUZHKSEE
ZREANY MVEFHR Lz, IR 293KICEE L, £ r/L¥

1.0E+01

1.0E-01

lar value

1.0E-03

Singul

1.0E-05

1.0E-07

—#iPH A 10005504 2 T8 CHRAERME DRI L BAAKRE 2 H L
7o 7R3, MZBEWTEAEIL FRENDY[1]TER L7 ACE XD

1.5E-01

12 3 4 5 6 7 8 9 10 11 12 13

Order of singular value

Fig.1 {2 {H

WriEifg 2 VN 2, X1 & X 212 6.16— 7.52 eI 5 Hr il &
EASHEE A R T, FRRMEITEEBEEI NS 2o TRV, K
Ty 7R AENCHEATE 5 2 ERRBE I TWD,
2.2 (EEIEHEGR

72 0.5cmiT 28U DA A7 0.5cmik U DA 72 HIEE 1.0cn

1.0E-01

5.0E-02

-5.0E-02

Spectra (arbitorary unit)
o
=)
m
S
S}

-1.0E-01

-1.56-01

\/N/\ l A/\\// :

DFRZEBE LT, RAEEEIZ, WTFnofEks 0.02
[/barn/cm[CH 5, Z OFERITH L, 2D = R XF—Ic—Ek

7.0E+02

6.2 6.4 6.6 6.8 7.0 7.2 7.4 7.6
Energy (eV)

Fig.2 EXEELHITHREDKE & [THIE)

e f e A B 2. MOC IZ & Y JRBIGRE D 22 M2 L % 5

U238 U235

6.0E+02

BL, ZOfREEHOTERNIZEIIT 5 6.16 —7.52 eVOR
M BT RE 2 5 L7z, 2 OB NRITEUZHES L =51
F S —E 7R PEFIRZ SR PICARE LT, EASHEIEIE,
BY KO W EOBMEREEA LY P AEEE L TER LT,

5.0E+02

__4.0E+02

2.0E+02

1.0E+02

Effectiv microscopic total cross section

——Reference
1
2
3

—5

—10

FERZM 31T, BHEEOHAHESLT Z itk & 00
WAL O SRR A E B TE T b, ZoREE, 22U
& B ORBETEAT MVRTWT D720,
Thd, 7B, BRRHOZMKGEEEZZSET 254,
RN EORBEE 20155,

BEX#

0.2 0.4 0.6 0.8 1.0
Penetration length (cm)

Fig. 3 RIMMEROERUKFIEABISEEL 1= HEH)
WERDLZEEED 2TV T 7 — 715 TIEF R AN 7 1E
AT Z AR T D2 MERH |

ZNRAFIED

2019%F BARFNZER

[1] K. Tada, Y. Magaya, S. Kunieda, K. Suyama, and T. FukalJ. Nucl. Sci. Technal., 54, pp. 806817 (2017).

Akio Yamamot®, TomohiroEndc', Satoshi Takec, *Hiroki Koike®, Kazuya Yama?®, Daisuke Saf®

!Nagoya Univ.2Osaka Uni\, *Mitsubishi Heavy Industries,td.
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[3J09-11] Analysis Method Development (Monte-Carlo)

Chair: Tomohiro Endo(Nagoya Univ.)
Fri. Mar 22, 2019 2:45 PM - 3:35 PM Room J (Common Education Bildg. 2 3F No.32)

[3J09] Model Extension of Probabilistically Disordered Media and Its
Implementation in Monte Carlo Solver Solomon
*TARO UEKI" (1. Japan Atomic Energy Agency)
2:45 PM - 3:00 PM

[3J10] Monte Carlo method for sensitivity analysis of alpha- and gamma-
eigenvalues
*Toshihiro Yamamoto', Hiroki Sakamoto® (1. Kyoto University, 2. RADONet)
3:00 PM - 3:15 PM

[3J11] Time dependent neutron multiplication from point source in delayed
super-critical core
*Yasushi Nauchi' (1. CRIEPI)
3:15 PM - 3:30 PM
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EEMIMIEETILOMEEEYTHIOFEY JIL/N—Solomon ~NDEE
Model Extension of Probabilistically Disordered Media and Its Implementation in Solomon Code
FREA KRB
U H AR TSR BR A
WRRAANT — AT NV AT DRI LT T VA2, LERRRANCEH CE 5 Lo IEEL, #

BEL R LX —F T I FHE Y )L 3—SolomonlZ FEEE L 7-,

F—J— R MERWELME L, =T e BBRYE XU —2X7 fr, BRI Solomon
1. #E GUMERIRROET U o 7ICHHeMERNEM LY A =V o b T ARBRBEIGE L, L& WEIRA

WHBICBI L, B0 O X2 ERAT 22813, IFT 7V OEAEHE, EETHD,

2. EEMIBEETILOWE  BUHICEBRRT 2 W B AR IL, FRERENO/NRT —227 ML THRINDELGE
RREICHEBELS LR TERY . AT bVEEEL/f7 (FEBEL 1<9<3) ([ZBIL Tid, feRrvsLE L
TA Ty a b T ABBWEOIC LD ETAPRESN TSI, 22T W) = oL, BjA “sin(FreQ/S +
4),0>0,1>1,0<a<1ly=2a+1 (INLERT L BITHHESE T & 72 DI/ ~V X — A R EH
QUIMSLTHELNZY TN U T SNHHBALART b, SIZA T —V » ZRA AE[0.2m)2 381 27—
BRFERZHL, o137 MV OWNREE RTE) ThbH. —H . WE)ZEY(r) = oL, BjAsin(A 7 reQ/S + 4)), o>
0,A>1, —1<B<OIZEWTDHE, NU—ZAT "L 1/ Lps, DFV . YL, AL hLEE
B1/f7 ((1<y<1) T DET A THY | HERELMELY A =L v 2 b T ABBOIBRICHY 2,

3. Solomon~DEE L HEHERKER LoBuc kv, 2FEEOWE N TLHEICIRA U B8 o Wik fs % |
5@ = (1=VH(1+2C(1))) 25 + V(14 20(1)) 2f, 0251, C(x) = W) or Y(©) £ BT Z L 3 lHEL %, =
ZC, JIEMMWEAE, TIRATRIIKIEHY A 7, LI TG, HIZWE., VIIWEHD V7Y I S RFE R
HETHD, ZOWHMRTEINDIRAEE 2 BT AROFINEEEEZ T VL BHE 7 L B CHET

LA T a sk, TR 0.864 0.864
}1/3’\)»—-:[—:— Vva jj L §+% Vi 0.862 F 0.85857 £ 0.00084 0.862 + 0.85847 +0.00062
i B

#1 086 |
m

JLs8—Solomon[2]IZ FEHE L % 086

P E1E 2. [ERsE R ﬁ 0858 QT : sy & ﬁ 0.858 T

) B . 0.856 | ® 0.856
BN TF = FHE T Y

0.854 ' ' ' ' ' 0.854 ' ' : : '
=7 O RT w7 BE 0 20 40 60 80 100 0 20 40 60 80 100
. LI HES LI HES

PTopsyfil: (HEUMET gy rooqasfeimnl : 594 b /4% B2 TopsyBMILIFD2 : 7592/ 4 X
FAST-002) DAMGER4S & 55 (ZZw b (1ff°) ARZFNL) (1/fPRARZ F )

RZRA ST SLHEH ARG SR OB 2 B MR S ST OR R TH D, 77 v h AT MUVRGD
TR, 7T ) A REEED ., FOMEEROFES TPRIBBNRE L RD T ENminol,

4. SEROMEDERAY AROFEL, ZHEEO ML I NIZRMATR TR HEEIERETL22E. B
FO, A7 ETAB]EDORIFEITEAREE T 5473 3 > DSolomon~D EEE TS HEE Y fTe,

BE X

[ FRAREE, IR —, REAKER, SMSERES, 2018 AEFKDAFESS, FBEE S M09 [2] RFEHEE. PAHIT, 2018 4F
ROFES FEE S 2M18 [3] T. Ueki, INST 2018, VOL. 55, NO. 10, 1180-1192

ABOBFIEIL, ST ST O 30 42 HUR B8 B3 — IR 7 R BATRENT 7 Y O RFEFEOBHEE & L TiThh:,

*Taro Ueki

!Japan Atomic Energy Agency, Nuclear Safety Research Center, Criticality Safety Research Group
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EUTAHILAEIZED o RV y BFEORERZTFE
Monte Carlo method for sensitivity analysis of alpha- and gamma-eigenvalues
IR Rkt B i 2
VAR, ?RADONet

REGFAEFRD o KOV v B HEOW IS 5 REMIT 2 E 7 WL a(MC)YETIT ) oD HIEERET
Do o EAMEORBEMITIZ, FMEERLEAREEL T2 _BEIEL o ZObDOEEREL T2 HEN DD, v
AL B BIE DA AR T D,
F—— K REMT, BT HA0E, o AWM, v EAE
1. #E IR LUSEOMIRHREIC & D EERBOFREFEL, RERINFIES MCIEIZRTEY B
HKINTNWDHEZATH D, ol A (FEIEEEEE) OREEMAT LI TP E ) T4 Tl Endo[1], Favorite[2]
%m;ofﬁéhfwéo::fd\aEﬁ@KMZT%ﬁiﬁf@y@ﬁmﬁﬁﬁblﬁﬁ@@E%ﬁiﬁ
Z MCIETIT O Hika~T,
2. Bk o KOy #EAMEE T 5Tk S RAUIENZNLL T X 9 IRk T 5,

Ad, —aVld, —kT'Fyd, = 0, Ade — yEde — k™ 'F = 0.
ZIZITAFR Y= v, S, BELE, VIEPETHEE, FIIESRERTHE - CHY . FTFHROT
ffaelZZzhEh oy E— FOBEAEETHD Z LEE2RLTND, ENXHMET-OTRITITF IR O E ST ~D 5
FIRIECTH Do kITERFFIR CIXEDHMERITHY T 20, 22 CHEROEN=0 2T H7HD/NRTA—FT
b, INOOEAMARAOFEI MY HY | — DTSR LRI kZEAMEE LTEHE Lk =11
725 X9 oy RIS D HE KL, kyiB) . b2k =180 LT, Vi, AL LTHRKES
T 55 (FMEE) Tho, B TIEABNBEARETHY, BETIL aMEARETHD, BEDOHIELyIZ
LTI TE RV, BB ORBIFIEIC X 2WMa A 72 AW MC IETO o BEAEEER (o/a-
da/do) D HEEIT T TICBIIRENTWD, ZZ Tk kas, kyiEickd BREEZHICHIE L,
3. ZBREE BE T o DRI v DR /)y - dy/doZIRD K D IC O DEERBOFE TR T,

o/a-da/do = o/a - dk/do - (dk/da)?, o/y-dy/do = o/y - dk/do - (dk/dy)~ L.

dk/dy & dk/dold k-y IEICEIT 5 v B— N COREBMEHFAEZIT O @R CHMEFE E TRk o b, o BAEE
DBRERIIZHOWTHREBETH D, dk/dolTfEkn b D iE[4] TEHE TE 5, dk/da s dk/dyD 5L, kit
DEBE s HUIT T A LICENENs /v, sEAaT Vo 7T 57 L THRLLD,
4. RHEH 130 24 cm IE 5T O Wi Z H o KEGE U0, BRBHERC Y o> th 512 132 8 cm D /K E 2 HF> ik
TEDREGIAR 2 R BTHEEL 3 BECIEMRE O AR Z1T o7, 2 ORI ke 28 0.8456, o 7% 3824 s, v 8
0.09997 cm* TH 2D, —Fl& LT 3 FEMEW AL 64 2 o ORELREZ Sn == — N DANTSYS, W,
TEPSETHA LR A E LICHET S, UL y ORERETIE, SRR 3 BN mfE 2 M/ N1k
SHTZ L ED MCIETRDTZ y BEAMEDOZAGED GUTEIHINT RO (BHEE), Z i & L L O a3 2 12
AT, CBBREIC X DRI OWTERIC DWW T L SR L R —BER R LTz,

K1 o O 3 BT R ORI £2 v O 3 BT O BRIER

o/a-da/do o/y - dy/do
DANTSYS 1.5962 B 0.7618 + 0.0035
S EINERES 1.5948 + 0.0018 — PR 0.7688 + 0.0003
T ERpEE 1.5946 + 0.0004

SE# [1] T. Endo, A. Yamamoto, J. Nucl. Sci. Technol. 55, 1245 (2018). [2] J. Favorite, Nucl. Sci. Eng. 192, 80 (2018).
[3] T. Yamamoto, H. Sakamoto, Ann. Nucl. Energy 127, 178 (2019). [4]Y. Nagaya, T. Mori, J.Nucl.Sci.Technol. 42, 428 (2005).

*Toshihiro Yamamoto?, Hiroki Sakamoto?
!Kyoto Univ., 2RADONEet.
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FHHERBRAGRTOREN S DPEFRERELCOFHE

Time dependent neutron multiplication from point source in delayed super-critical core

A
B A

HHET RV —F T NV aiE T, BB UL RN O SN D kep KD D5 _XE FIEFHFEZITV, TR
DD B DALEICNTZ D F TORBIM 2 A2 B X T, BRI OREZED T L2, &
FIEH A TIIIREO PHEF AR SN TNWD Z L 2MIE L, KRROFIEFHROBRZE (b2 380 L=,
Z ORI BT AR, EBER P TEIS 20 L CERSROUGE L RiEs Lz,
X—I—F: o BEAMAHEX, FRE, Tr7 ik, R, &L
1. 8F ORI UHREEIE A LT 2 B0 k7t TR o BAE GRS PRI S, 2
OREREFPET-H o "I, FEM L 72D & O PE 2R & LT+ 72 REf 2808 L - %ISR S b
PEFHR, HETEIC T2 2 & 2 BRI L Dy S DICEIFEER FUAR Tt = kL X —E T e
EMC IENZ X0 R $& 5158 L, Tterated fission probability & Fbfi 92 Z & 2R L7 D, A Tl
HPET-A2EE LT ¢ TRFRE ORI L LT, SUSEER AR OB IRAE P RO ML 2 R Lz,
2. FEFiE AP O OHPE TS - G A RS RETHE Lz, ZOBE, ITHEFRBAEL THH O
W 2 (AR A B 2 C BRI U7, S SUS OB e TR P2 B 5 B A0S TS O B EERE [ & Fe SR A
WU 7 LRI NS B Lz, PO RGEBR B 2 AV, HRE IS DA T R O R
ML 2RI L7, MCIETOREFILFETIX, HDVA 7NV ET HHETOBREALAOEE %, IO R
HTOFRETOERAOER L —HT DL HBBL L., ZORERAZHAVCTHETREMET 5, —FH, X&F
HEHE T, P28 1R E L, BG4 RO P38 A5 k2w A 7 VML TRBY ., Fan
ARD PR AT EFIRIRE X[k & 72> T D, & 2O k2 5 n AR k7RO REE 21 b
FHEEICR T, oMzt CTAERET S Z & T, THTERORMZ(L AT L7z, Z D72 MNCP-5.1.30
o — R OIZHEREIB N L7z,
3. BREIHELEHER TCA VI KREETT NV E LI EBRBIHE A RISE 123£3.1pem) O HOREHEIC
BWEBWCHEZIT T, T2 TRHNOKIEET 4 — KNy 7 28BE LT 5, &7 ofdE7Hux
1,000,000, HAHIE 21,000 & Lz, 74 77 VIZJENDL-4.0 X—AD LD TH D, HAHEOL LT RO
R b &2 B 1\ oRd, PR OB IC B W TER P2 AT 5 50N 10 i E Tiad <,
PEFEHBER FURBE CIIHRPE RN RIS 3 228, —EBIEFR P12 B A, RERI A7 RLAs 200 B4
ETOAB > TS, HRPETMITER P ET 2 —E BB 2 6024 2. 21000 AT 1000 F2LL
ANZFET D HET B2 Moz, PRI k2 ' Ut 2 R/ LR 2K 2 12RT,
A EBORE D E1XdH 2 b DD, RARFHRII X LIEEBIEIIR o 72BN A R LT D, s RERR] o0 5 B
TIEERE—RBHDERONLD T, F/NDEATAEEE A § OWED 5 5% BT, 450 #~1000 75T
fitting #17>72, ZOWFJEMNE 53s & 72 o7z, i, T OMWFRITK L TIDEFR FVETEIG DIATIEESY Bersji
ZRO ., AIRCOFEI & By 2> O W] FFECR O 72 UG IL 116pem TH Y | FEAEFH TRO 72 KIS
JE 123pem EAFREAE L TWAD Z LRS-,

0.001

Ef T T T T T T . = 210001 4%
E . 1014 3 10'® 1800TH
- . 20001t 1% N 3000t £t
e E 10
~ 10°L ¢ - 3
i g \\ 3 g 10" fitting & B
S I * w
KT Ty E ¥ 102
#H 0710 K - o 10
& £ E 2;10
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2@ EFAE(s) #ZiBEFREGs)
X 1: OB DA T 31 O BRI 25 b, X 20 SRR B0 DA RO R 224k,
PRI REf] 1000 Fb % TARZ PVERIR, FrRHRETEAHE,

BEIER DAN. AARFEF %42 2018 KD KA 2M17, 2) X-5 Monte Carlo Team, LR-UR-03-1987,

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

[3J12-14] Criticality Safety
Chair:Hiroki Koike(MHI)
Fri. Mar 22, 2019 3:35 PM - 4:25 PM Room J (Common Education Bildg. 2 3F No.32)

[3J12] Criticality Safety Study for Direct Disposal of Nuclear Spent Fuel with
Depleted Uranium
Hideyuki Machiya', *Naoto Aizawa’, Tomohiko Iwasaki' (1. Tohoku University)
3:35 PM - 3:50 PM

[3J13] Effect of Gd,O; to a fission number in the first pulse of a postulated
nuclear excursion
*Irwan Liapto Simanullang’, Yuichi Yamane', Kotaro Tonoike' (1. JAEA)
3:50 PM - 4:05 PM

[3J14] Calculation Method of Estimated Criticality Lower-Limit Multiplication
Factor Using the Bootstrap Method
*Takuto Hayashi', Tomohiro Endo’, Akio Yamamoto®' (1. Nagoya Univ.)
4:05 PM - 4:20 PM

©Atomic Energy Society of Japan
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FERFRHERLDICETSH1EY5 VERAV-EBRTEMKDEKE
Criticality Safety Study for Direct Disposal of Nuclear Spent Fuel with Depleted Uranium
7R 5zt “fHEE EAL Sl Bt
VHAER S

it F % 2R 2 LR ALy LT BR OB SR Bl A B 132 051k & LT, (RO P IRINAS Tid e < . Bkt
Bfd AL T NHIE T T U EBRINT B HIEIZ O T ORE E1T o 72,
F—0—F: HELS, BRLE, Hiby T

1. #E FHFEARENCBEL T, 1k F#Th o 2BEFHLIEOMIZ, RS AT a v & LTHEAFE A
WA BB ALy &3 D IE LY ORRETED DIV TV D, BT ER LI, fEskR FALEC CaY -
AT TECHLY TV « TNV =0 DEOROGREMEZ L OEEMBLS T2 2 L0, AL
VORI EIT I LERSH D, BEOWE[L[2NC LA, REHEA RIS AAEE L, REH S BRI I 5
L7 A B B e 2 R T 5 7 — ADFIET D 2 E A RIBE I N TE Y . AP LR & LT GdOs
FEOHMETRIM 2T 5 2 ENBESNT, LOLRBL, WWhho BRERRRICY 7 o FE0 )
SAEE & e RN TR DS FENLEICAAET 5 2 LT TE ARV, D, AT, EEELSY
REDEE B 1L & U TRIREMERE & AL PR BI SE WA Y T 0 2 IRINT 5 HIEIZ DWW TORF 1T 72,
2. R OME

2-1. RITEE  AWFSEClE. MRBERS 45GWd/t @ 17 X 17 I PWR UO2 B & % 52 & U CRRMT & 30t L 7=, BE
TR 1 KHTD OEGERAREIL 4 K& L, WokmEWIEIZ 54 & Lic, BREBEBRMEMRIZ OV TR
MVP+ORIGEN, K53 O ENHEREROMHTICIT MVP 2 L, iR arE i % 0.95 238 E L 7=,
2-1. REBARARICETIH|E AR TIE. HY T UK DERLEXIROMFHIEL D, BUER
SN TV D EHELS R R E ORI B E 2. FEREERN IR KR & 72 D RSP 7R MRT R R 1 B
T O EAT o7, MITIRROSME LT, BERARER M E « SRR - BRI - BRBPRIR &2 /3T 2
— 2 L LTI ZAT 272 & 2 A, fitln & BB TRERS L > F23 HIM H 10.7 THAIRICERIZICER L, &
B CEBONGA SIS RB R K LI LR D 2 LB o Tz,

222. BV VI PBAREVEDRE Hib 1.15

Do L AR EAREL LT, Sy TumE 11

WL T PWR IREME RO BRI A LS 105 N

BORFET-1, R LT, HEkENERS § ;

DIZHT T BN LT r— A (RZERHEREIC EQ% . |

5 LT URLEE) TR 1 2 il T 575, Bk o I

FHEEH 64% D & — A TR L M AEH D 0.95 % 0'850 10 20 30 40 50 60 70
FEIEE (%)

THEL/ERL 2D HT T A K DR L kR
DAENTHDZ EPRENT,

SEXH

[1] BTFHEES, AR TV FOBRENY A 703 X MBI DGR, JAk 16 4511 A

[21 HAREFIIRFFCBRFEEEAE, TR 29 FREE & L~V BUNTEBESEM 72 & O HUE L3 (T BIS 2 BB S S 3 BBy E
PR BT BASE 5, Fpk 30 423 A

Fig. bV T v FEERITH T D HEROHERS

Hideyuki Machiya?, * Naoto Aizawa! and Tomohiko lwasakit

Tohoku Univ.
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Effect of Gd,0; to a fission number in the first pulse of a postulated nuclear
excursion
Irwan Liapto Simanullang*, Yuichi Yamane, Kotaro Tonoike

Japan Atomic Energy Agency (JAEA)

Effect of initially-loaded amount of burnable poison (BP) on consequences of postulated criticality events in a BWR spent
fuel pool (SFP) has been investigated. Calculations of fission numbers per volume showed that a UO, fuel model without
BP did not cause a conservative result while such model is generally used in criticality safety design.

Keywords: burnable poison, temperature coefficient, fission number, Nordheim-Fuchs model.
1. Introduction

A spent fuel pool (SFP) of a nuclear power plant consists of fuels with different burnup conditions. In criticality safety
design of a BWR SFP, the UO; fuel model without burnable poison (BP) that envelops the highest neutron multiplication
of an actual fuel during its life is generally used. It may lead, however, not conservative results in consequence analysis
of criticality events because BP could cause weaker temperature reactivity feedback and increase fission yield.

2. Calculation Method
SRAC! code and JENDL-3.3% were used for the neutronic calculations. A pin cell model dn p-p

of fuel was introduced and the UO, and UO,-Gd,O3 compositions were considered. — = n (1)
Enrichment of 23U was 4 wt% and amount of gadolinium was varied 0.01-0.04 wt%, dt l

which maintained infinite multiplication factors > 1. Cell burnup calculations were 2(py — B)
conducted to obtain atomic number densities in each burnup step. Thereafter temperature E = ok (2)

coefficient reactivity (o) was calculated for each step. The Nordheim-Fuchs (N-F) model

that is based on the one-point kinetics as shown in equation (1), where only prompt neutron ~ Po (ijﬂiltial :;XCE‘SS reﬂ;ti‘fity ®

population is considered, was introduced to estimate magnitude of the first peak in a f delayed neutron r_a,monl
e 1 . . a temperature coefficient ( /K)

criticality event. The N-F model also supposes sufficiently large and instantaneous

reactivity insertion. In this study, an initial reactivity of 2§ was assumed. Energy

production was calculated using equation (2), which was converted into a fission number.

K reciprocal heat capacity (K/])

3. Results
The result showed that, in the early period of burnup, the nominal fare
a values of UO,-Gd,O; fuel was larger than those of UO; fuel. In 4.1E+18 —e—-uoz
contrast, those of UO»-Gd,03 became smaller in high burnup. o JOEHIE uoz-o.m:/c G
Therefore, fission numbers per volume of UO,-Gd,Os fuel were § 37EHE 37 Egi:ﬁ'gi: 2:
slightly higher than those of UO; fuel in high burnup condition % 3.5E+16 - i e 102 - 0.04% Gd
as presented in Fig. 1 and Table 1. B 3.0E+16 | \
4. Conclusion -; 31E+16

E 2.0E+16 -
It was shown that BP has an effect that reduces temperature Z
feedback reactivity and increases fission yield in a postulated 2TE18 1
criticality accident with high burnup fuels. Following the result, 25E+16 1 \
it should be clarified how the initially-loaded BP affects the 2.3E+16 5 A s - -
feedback in the high burnup condition where BP burns out. Burnup (GWdH)

Further study is also necessary by considering the realistic
condition of SFPs. In that case, such effect of BP should be taken
into account in the consequence

analysis of criticality events for the  Table 1. Difference of fission numbers between UO, and UO,- 0.04%Gd through burnup
best or even conservative estimation.

Fig. 1. Number of fission per volume of UO, and UO;-Gd,04

BU (GWd/t) 0 5 10 15 20 25 30 35
References A # of fissions | -8.91% | -0.28% [ -0.81% | -0.24% | 0.27% | 0.65% | 0.50% | 0.61%

! Okumura, K,. Kugo, T., Kaneko, K. & Tsuchihashi, K. SRAC2006: A Comprehensive Neutronics Calculation Code System. Japan
Atomic Energy Agency, Japan (2007).

2K. Shibata, et al. Japanese Evaluated Nuclear Data Library Version 3 Revision-3: JENDL-3.3, “J. Nucl. Sci. Technol. 39, 1125 (2002).

2019 Atomic Energy Society of Japan -3J13 -



3J14 2019 BEDES

Bootstrap jEZ ALV EBRA TRIEFEEDOEH A X
Calculation Method of Estimated Criticality Lower-Limit Multiplication Factor Using the Bootstrap Method
ARELN, ERRENGL, IR
AR R

TR, ARG FUHIWT EEHE D FRAE T d 2 HEE B T RIS R (ECLLMF) X ER /040 &2 (RUE L 7 htat Blam(c D &
FEl S VT & 7, ARWFIETIE, RO ICXE LTl 7l HE7e Bootstrap 145 % v 72 ECLLMF H kA2 B3R
L7z,
F—DI—F: REEFHEELE, HTERFRTRIEMEE, Bootstrap ik
1. #E : BUEORERFCHIBT AL EIL, 2 < ORRFUERAN T~ — 7 fTIC & - TS b 7 R s R EHRE
keggD I L AR L, ZOMENPLTOERZBRER TH L LU TE 2ETH D ECLLMF 23K,
ZORIEICEERE AR D L TRESND[], Lol 16RO ECLLMF B AL, kgD BHEE /3 4G &
L CIEHDMERE L TV 272, BRI LARE T E 22D ECLLMF S HEIC SO W TEEDO R H 5,
& ZCHRE AR B AE LR W ARHED S FIE D —>Th 5 Bootstrap 15[2]% FV B HFIEIZ DWW TRET L 72,
2. BHAE  IEROHEERRS T IR Fhgup X\ ke D EHMER & ARAEER A D B, FEO ¢ HDAADOHEIC
HAW TR R ffEp =2.5%. ECLLMF % & KMy =2.5% & 72 2 RMIRa 2 RIE L. keypy = k — as TH
&4 %, Parametric bootstrap 4% AW T2 HETE BRI T IRIERT Rk paralF ke LA & ARE L TBIRIEEA
M ZITV, BoNTT — b A NT y TIEEROFEIME R parg & AR HER 75 Spara 72° D Ksub para = Kpara — @Spara
Z BT %, Non-parametric bootstrap % N 72 HEE RS T IR Fkgupnonl s ke DBHEDMHEDH DN G
Bl CHE 21T, o e 7 — M A N7 v TIEERO Y Hk,0n & ARIEER 25000 2 D ksubnon = Knon —
ASpon Z FHT D, 7235, Bootstrap 152 X DFHRFIETIX, p =2.5%., y =2.5% %l T2 X 5 7eadD i % KiE
EIZE D RIE L. ksubpara® OFksybnon & FHT 2

3. $5E - BE : L4 1.0om D UO REHER & 407 L. il # 1 BHMEOaL ECLLMF
& 7R DIREL R AR IR FE L D Gel CRRBT 24T o 7o, FRFTICIE, Bk a | ECLLMF
MCNP6.2 % FAV . Whisper-L.1[3]i= & ¥ = O & Kb+ 2 i JEtfm | 2.379 | 0.9936
REBRA L F 7 — 7 ZIE L CThgype & Ksubparas Ksubmon @ FLH bP arta’t“e",i; 2380 | 0.9936
ootstrap;
Z1To7c, adfil ECLLMF 2% 112, ke Kgupparas Ksubnon P -
. B ' Non-parametric 2842 | 0.992

DR EEOAT 2 B IR T, B 1T 3 kg, SO p =2.5%1C bootstrapix | 2% 9925

ST D keraso, DR STV D, MCNP6.2 (12 L 5 FEhhfG 5

E DML EEE L CECLLMF OB ZR A D FETH D,
SEXM g -
[1] E&Si 4> K7 7 85 2 iR, JAERI 1340 (1999).

S
3 ke Shapiro-Wilk i & #E R 1%, plif=2.3x107 & 720 | N ot s
= sub,
EBOMICAE D LIFE 2R LB SN D, ksupparalThounsE *é o
. Q
HAAEOFFAN T U720 KsubnonTkeupe & 0 #I 0.1%f% _ © g 2
i : ) A
< BEMISE SR TV 5, SRIT, BRERT 2RO § s flla— g #025 85
> 8 4 =z IS k =V.
MCNP (2 X D ko DRI RHED &, FHlER LN Fv—r £ 9 & e =0.99943
= s =0.00243
8
o

T . T T T T
[3] B. C. Kiedrowski, ef al., Nuc. Sci. Eng., 181(1), pp.17-47 (2015). 0990 0.995 1.000 1.005 1.010
keff

[2] B. Efron, Ann. Stat., 7(1), pp.1-26 (1979). o+

*Takuto HAYASHI, Tomohiro ENDO, and Akio YAMAMOTO P
1 Kkegrs Koubparas Ksubnon P FH%HEEE ) A

Nagoya Univ.
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Oral presentation | Ill. Fission Energy Engineering | 303-1 Reactor Instrumentation, Instrumentation System, Reactor
Control/303-2 Remote Control, Robotics, Image Processing

[3KO1-04] Wireless System and Underwater Robot
Chair:Akio Gofuku(Okayama Univ.)
Fri. Mar 22, 2019 9:45 AM - 10:50 AM Room K (Common Education Bildg. 2 3F No.33)

[3K01] Wireless System with Controlling Electromagnetic Wave Distribution in
Nuclear Power Plant
*hidehiko kuroda®, shirota takahiro’, ikeda yoshiro', hasegawa takeshi’, oda naotaka’, asano
naoki' (1. Toshiba Energy Systems &Solutions Corporation )
9:45 AM - 10:00 AM

[3K02] Wireless System with Controlling Electromagnetic Wave Distribution in
Nuclear Power Plant
*TAKAHIRO SHIROTA", HIDEHIKO KURODA", NAOTAKA ODA", TAKESHI HASEGAWA', YOSHIRO
IKEDA', TAKESHI ARAKAWA', ISAO OHBA" (1. Toshiba Energy Systems &Solutions
Corporation)
10:00 AM - 10:15 AM

[3K03] Development of underwater robot " RADHOTAR "
*Shigekazu SUZUKI", Shinji Kawatsuma', Eiji Aoki', Masanori Takahashi', Koki Watanabe?, Shuzo
Nakano®, Hideki Sakamoto® (1. National Institute of Technology, Fukushima College, 2. Takawa
Seimitsu Co. Ltd., 3. East Japan Accounting Center Co., Ltd., 4. Alpine Electronics Inc.)
10:15 AM - 10:30 AM

[3K04] Development of underwater robot " RADHOTAR "
*Shinji Kawatsuma', Shigekazu Suzuki’, Eiji Aoki', Masanori Takahashi', Koki Watanabe?, Shuzo
Nakano®, Hideki Sakamoto® (1. National Institute of Technology, Fukushima College, 2.
TAKAWASEIMITU, 3. East Japan Accounting Center, 4. ALPINE)
10:30 AM - 10:45 AM

©Atomic Energy Society of Japan
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RFHRERAORBERICH (T-ERDMHHFEZOMSRE
(VI) RS R T LOREIREHE
Wireless System with Controlling Electromagnetic Wave Distribution in Nuclear Power Plant
(VI) Mock-up Test for Wireless Communication Terminal
TRE 2t M R, mE 7L BRI AR Nm OEE, RE ERE
THE TR NF — AT AR

BRI 7 7 o P CHEAT 213G RE xR 2 U T 0 RORME~DOERE A AT 2 %K
WROHND, B2 T LA T LR R 2 O CTREREYD S 2 8RE CF — 2 mik 2170,
#7 3Mbps DI 1E HEE A a8 U 7o, (RAT R DO RLER 7R E R TR T — # 2 B0 L EFURR TE 2 RIARTH 5,

F—J—F : FHEER, 0T B Y, U4 L 2BV, EEEE, BREM 4 N—kXa2 T4

1. #E
BRI R 2R 77 2 ST 2 2 L TR RBEEOZ R, SRALE IS AERERR O

LEM ERMIRESND Y, FRUA YL RIS T UV EOHITE, SRS T — 2 OfiF e &
PR CTE D, 2070, WBEEROMRE 2 M2 CTRERBEBA~OILEZ M A W5 RS OR8E
WET—Z O S LR OIS ABMEIT I X2 VT 1 EBHRIEBFE AT L ZHE L TWD, i #ﬁﬁ#‘ﬁﬁfi
FIREBEBDOYNTF AT AT T —=F WA DT, BEENESE L2 -> TERMENCELZZITORETYH
EHBENLETH D, I 2 TIIREEMREEIZ T 2 EIRNGR OB (E HE 1T 2 MEEE R 2 e 7 2,
2. BEMBREICE TS EERR

Bl % A5t U 7o FEE M BR B (2380 T 10m DU 5 Ok & 3 E 300
L., ZOMMBIZERT 78 AKRA v MEEEELE LT, 250
BUIRAIC I AR S @EREED & L TFEL, mlxige
HE LT IR 5 ORISR D SR RO T — 4 & 2
(R L TR £ L AR SOz 150 ). £
TH{E IR R ORFE, 7 — ¥ O S LR OR S Abpsne 9
1T 9 AnERF R OMERTIR 2 X 112737, {nk e H % 1000Mbit 50
FEFE ToOT —& &3 L CUXIZHAIERIC ELHRUTEL 0 /
7B BV BIFMEEA 3Mbps T B, RIS OB ey
Y ORI TIIERIC —B L L HEE SN D, 1 {2 REH R O ek
3. HEiR

WEEEW N & 2 R CERmRKOBERBRZITV., BF = U T ¢ ALPRFELIERF 083 #7354 3Mbps T
D ENHERTE, BGOEEENNMEZE LD Z &, RTFART —%, B HFRED~ L
FAT 4T T =R HRETE D, §lEE, 772 MRE COMRRAEIC T THEFEED 5,
SE X
[1] H. M. Hashemian et al., “Wireless Sensor Applications in Nuclear Power Plants”, Nuclear Technology Vol.173, Nol, P8-16,

100 ol

e

(2011).

"Hidehiko Kuroda!, Takahiro Shirotat, Yoshiro lkeda!, Takeshi Hasegawa?!, Naotaka Oda’ and Naoki Asano®.

Toshiba Energy Systems & Solutions Corporation.
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RFHREMADRGER(CA T -BRIMHEFEORE (VI
- FHRIERFOHLICLSBERREALHEATRTRABRIIESATLDREE -
WIRELESS SYSTEM FOR CONTROLLING ELECTROMAGNETIC WAVE DISTRIBUTION IN
NUCLEAR POWER PLANT (VII)
- PROPOSAL OF CHECK SUPPORT SYSTEM TO PREVENT LEAKAGE OF INFORMATION BY
CARRYING OUT INFORMATION TERMINAL -
REFIRL, BEIGZY, NWESLY, R MESFH L, R, KRE!
URZ =R LF — v AT b ARt

AETITHRE LIEEEF 2 U T ¢ Bl LOER M FEC LY BEHEE T RIS h
LIEMIR A Z LN TEDN, 7 —F 2R AF LT IGMn R 0N EFF o] T B XBOMIFF b I S id
THHRIFRICHIE TE D 2 bRE L D, ZOREICHIETE L9, Sy — eIzl RIC
X DRBICEN T, FRImEROFHH LI X DIERINRZ 6T 5 AT L& B% LT,
F—T—F: FERAR, F#RER, BERe—a, ([FREH

1.

B

T KNDFEEBEHEIZ LD E LTERA 2277 MBI ARZz Wy A7 A UREH S TR Y |
R B OGRS SBIEE DR EOBLEN G JRFIREITCH Ay — M 07 dim R
EDRBPEDNTHD EEZD, Ll AR AEBR Y — MIAD LIe 7 — 2 X R RICRE S LD
7o, HFRmABREEFHERBIMNCELHEN X2V T 4 EOV R IR DH, 2OV RTOREE L
T, BEEE—a 2R L CTERIRNOERELZITH 2 & THBIROFR B I LIZ K 5 EHRINRZ
Pised 2 RBSR T AT L& LD T, ZOADMEICET 23 B R RE T 5,
2. BERE—2 >0 ID BARBRER

FRRS AT LTl O B E 52 58 A AR L nwilgke—a 2L, BE
Brp R AR CICRET 5, £ 22l L ERiERiIIe—a 2 ID ZBEREBIL. €0 IDITGT
THEBEY— K DOF—ZWEp L DOIERERAITH, 2T, BT K1 SMEELRERISOERELZ-15E ODDHFER

SATHEkm/h] [SEEHEHD D BEEE(m]|IDFERIFE R
R R 25 2 CHRHE ORI A8 L7 5580 1D AR 2 TR LT, : -
REFRLVIORT, FTHEL-UL2 80dB O EERFEREEICEH VT, BT §
WU 2kmih TIEFE(ERE & 1.5m BERLZHHA T 100%0 R T ID ik -
BIZS T, ATHEE Bkm/h C b 50980 FDRE T ID #AIA T & 72, Qe

X :0%~25%

3. HEER
BERE—ar0ID % b)Y H—L LTERIGRNO T — & 2 fFRE T 5 AE S 27 L 2% L
77 FOBREREZ L BB E— 2 0 1D SN OMERSRER 2 32 L7-, £ ORR, BEKE

— 3 FEEHRN OB AR E TOHREizE < T2 SIFBIR R ORFFE P EE TEY KT 555 TH ID
BINAIRETH D Z & sl LT, 1D WREkMERN S B IZm ErfRE & 72 5 FEIZHOW T ORF 2D TIT <,
BEXH

[LIHA# 2, 7 7 L MR & FO 7o RG2S D 2024k A I P L @B BT U et 43,460, 52-55,2015

*Takahiro Shirota?, Hidehiko Kuroda?, Naotaka Oda!, Takeshi Hasegawa?, Yoshiro lkeda?, Takeshi Arakawa?, Isao Ohba.

Toshiba Energy Systems & Solutions Corporation.
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Koy b IS5 FIE=51 AR
(1) £HEHE
Development of underwater robot " RADHOTAR "
(1) Overall plan
AR R, JNFE T OFEAR KT EE R, PR O6E S TR =5, SOk S
SR, P NURE, CRAARE R X —, TN,

tE SR IR BT I E BN T, A FRMASRNET OREST 7V B Z #5575 72D Ot/ Nl
KPRy b AT ABRBOERGFEIC OV THRET 5.

F—T—F MBS, KRy b, BEE, RS IR ET

1. #E

BWEE T IR ENOBRIFIERICHE D R RKOREIL, S RERE T Th 2 BMAEL (PCV) NEIOEL
WHIRECTH D, FFFEEBENIT, KMESNTHBVEEaR Y N CIHMEARABEREINIEET 54, Stk
FHEO KT R Yy MK DPE - AEENLEL D, BUE, ELA—F—%H.0iceRy NEEIRTHOI
TWBN, TNLEMET DO /NKFrRy b AT LA EBREEY Oh3 L HE L TR T 5.
2. RRBARARH

WFZEBRZEIRHI 2 X 1 1R d. EESRIIHEICa R v OWSMEE Hl#E Y 7 MERAZ ST 57210 Tl
<, WABRFTCIEHRICZETAZLETELTEY, —HoOBEBRHIN/ZTTR<nRy b AT AL L
TREZHEATE HEW DMK « BRENHIFTE 5. 2k v RFEFEEIE, BETeRy AT A
EAEREHR DN ZZHE T, [k, BEFEOREMIGEOa Ry NV AT AEZELT, #atEENHR D
AEEMENEE D EHIFEL TV,

1. e LESHFHMFR HE
- BESRRET (SN EEE D) - = /’\;‘ s
R iy [C— i
« SfM(Structure from Motion):RfE A D T

|

Jk i - 4. TIIA
2. ZHURSE 3. HHKHAEE & — i s
) o 1Ak ol A o « B VERR S
KRy MNERE FAEHIE Y 7 N, W BE LG » T 6 AL A 2 1 2)

X 1 BrZeBAFE A

3. EREH

AT BWTRET /KPRy hOFERIERITILLTO®EY TH 5.

« AL 114 [mm] X £ & 300 [mm], & 1.5 [k

- ETMERRE  (1X 10* [Sv], PCV Tl mTRERFRIKY 50 [FER])

- IR IC K D BRI & m R Y v v A o H =T = — Z(MMI)
4. F&H

EEREBY ORENEEL, BT - FEIEHEICHIR T e Ry MNHEEZED TV D, Fih%s
WL CHMFZ M ESETunEizun,

I

S5

[1] MEE, fEEE R ERMTREe Ry FoBX ), EXFRMmCGED, Vol. 137, No.4, pp4, (2017)

*Shigekazu Suzuki', Shinji Kawatsuma', Eiji Aoki', Masanori Takahashi', Koki Watanabe?, Shuzo Nakano?® and Hideki Sakamoto*
"National Institute of Technology, Fukushima College, *Takawa Seimitsu Co. Ltd., 3East Japan Accounting Center Co., Ltd. “Alpine
Electronics Inc.
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KRy b IS5 FIE-5) BR
(2) THHSHRIEHER
Development of underwater robot “RADHOTAR”
(2) Radiation Tolerance Examination
N T gk R, B KT mE BRI, (R OEE 2 T B3, Bk S
e EE, 2 URE, SRAKGHE Y2 —, AT,

KRy b 17 RIE-5 ] OmEHHRERER 21T, 2Ry by AT A4 E LT 10,000[SV]Diiif it
M EAET D2 &, MR EOREMEEZ AT 5 Z L2VH L7-0THET 5.

F—T— F MBS, KRy b, BEE, REE IR ERT

1. ¥E

g Ry N OB O 5 HE T, TEEFRERMENZ E BB TWAH[L]. A CHis Lok
aARy MT NI 2 ) [2] D@ SRR T 3 KO BB T 0 15050 5 O MO SRS R A W3 5.
2. TS R iR
2-1. BHEHR TR X O BB T OEREFEHHORRMER

FREFELEZ 20 b 60 BRIA TS L, MREZOBEIERR TRE N, @SB T O 156 %
1% 10,000[SV] LA LD, e R T OB -0 R 1% 100[SV]LA_ L D MBS 2 A5 = & el L=,

\|
A

fER (%) FREBR R [SV/N] | RRGEREI[N] | SEASHR [Sv] PR AR B e R
E—% (DCX22S) 8,000 76 612,560 | HHE72 L
LED (OSW4XMEI1CI1E) 1,000 76 76,000 | EE 2L
CPU (Intel Core i5) 10 28 280 | #HE oL
"

DC/DC (AE_OKL-T/6-W12N-C) 10 76 760
2-2. ZHFUX 2 L —# O SRE R 2
BUETIR STV 2 — A7 8RR F OB RBEEGIC X 2 A2 o720, e TEihfrrXa
L—% (BA50ddoW) %, 10[Sv/h]C 50[nh], & &t 500[SV]D ittt ikn 2 320 L7=. = ofEE, HHE
JEIE, 31[h]°C 5%, 41[h]T 10%, 50[h] T 100%{& F L, BRI CIE7Ze < Ra TR T LT 2 & o3
mIhz.
3. ¥
AKaRy b 1T RIEE5 ] 8V AT A& LT 10,000 [Sv] Ot #it 24 LT\ D 2 ERHRTE 2.
BUETIR SN TV D PERFE T CH, HEHREELZME T 2 2 & ClitidtsiEn EoRTREM R H 5.
BE
[A] J1IZEh =, R, “THii CPU MRS AE T2 L7z R » b R OVEE A% Bbg OO Tt R 3T & B AR s
TCOERAE”, AArRy MEEEE Vol 34, No. 8, pp552-557, 2016
[2] SRS, KRy b 17 REE5) B% (1) 2FF}E", ARFT 7S 2019 FROFER

s?y*
e

\|
A

*Shinji KAWATSUMAL!, Shigekazu SUZUKI?Y, Eiji AOKI', Masanori TAKAHASHI!, Kouki WATANABE?, Syuzou NAKANO?
and Hideki SAKAMOTO*
INational Institute of Technology, Fukushima College, 2Takawa Seimitsu Co. Ltd., 3East Japan Accounting Center Co. Ltd.,

4Alpine Electronics Inc.
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Oral presentation | lll. Fission Energy Engineering | 303-3 Human-Machine Systems, Advanced Information Processing

[3K05-08] Human-machine System, Advanced Information Processing
Chair:Kunihide Sasou(CRIEPI)

Fri. Mar 22, 2019 10:50 AM - 12:00 PM Room K (Common Education Bildg. 2 3F No.33)

[3KO5] Development of 3D-LiDAR data of plant structure based on deep learning
*Yuta Tanifuji', Kuniaki Kawabata' (1. Japan Atomic Energy Agency)
10:50 AM - 11:05 AM

[3KO6] Effectiveness of Non-Technical Skill Training on Mastery of Incident
Command System
*Masaru Hikono', Yuko Matsui', Kazufumi Nagashima® (1. Institute of Nuclear Safety and
System, Inc., 2. The Kansai Electric Power Co., Inc. )
11:05 AM - 11:20 AM

[3KO07] Experimental Study on Human Reliability for Monitoring Task
*Kazuki Otake', Makoto Takahahshi' (1. Graduate School of Engineering, Tohoku University)
11:20 AM - 11:35 AM

[3K08] Enhancing Emergency Response on the Field Based on Analysis of
Fukushima Daiichi Nuclear Accident
*Kyoko Oba', Atsufumi Yoshizawa?, Masaharu Kitamura® (1. JAEA, 2. Nagaoka UT, 3. TeMS)
11:35 AM - 11:50 AM

©Atomic Energy Society of Japan
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T4—F5—=2 %A = 3D-LIDAR T—4H ICE T /-
TV MEEMERFE DS
Development of 3D-LiDAR data of plant structure based on deep learning
RREE O ORER, N FRE
H A5 T FE B FE A

Hxx, BEFE R AIRENORFIFEBEZEORFTTCOT T o NEEWHRE Tk L LT 3D-LIDAR
THE LSBT — 2K L CT 4 — 7 T == 75T 5 FEOREEZIT-oTWb, AfaTIEFED
FEREE 72 PEREREM D 72 D ORI FEBR 24T - T2 ROV THE 21T 9,

X—0—F : BEWER, T4 —T T —=2 7, N7 — X
i ERRR

8 B 585 ST ) B AR C I F ORI D 72 00 | i R H 25 1 e
PNEASNTRY , B PFERNBORES CixdERE 7 |

0.98

RO DT COMRIER TRRYRD A FHECORR
WL DEEREGERNHE LWGEAR S D, 0K )72k F 096
ICBWT b, BEREEOFITARDHNDZ EhbA~LL 095

1 2 3 4 5

— 5 DR E BT RSN E TH D, T, Fx o (&=
E1. HTEBICHLTOEREDHERE
a%f%ﬁﬁbfﬁ%%%%%3&mﬁﬁf@@Tﬁ@ -
wimNa:;5%%?—&:&6wf?4~f7—:yﬁ 0.14

i U7 R s o & O 72 B R ER TR O BRI 0 L 0.12

0.1

ATND, AR TIXEIERE L TV D FEOEBEROR R 0.08

0.06

WZOWTHET S, 0.04

2. RRRUELD “% ]
3D-LIDAR % HW 7= 5HANC X 0 3Bkt 5 & 722 24 O a5 1 2 3 A 5 (@)
BET — 4 % A L7208\ e 2 AT U 72 I 2> B B 7 — (2. BHTEIMI=HNL TORIFEOHR

ZEAER L, ZRUCOWNWT Ay FEREIT o7, ZIUL 3 RICRBET — 2 22D EEW D L RET H0HE
AEVREOERENIPEICK L TANT —F % 2 ReOBEgRT—2 & LTHO 2 L THRTL5Z L %2H
%&Lfnéoﬁ%ﬁ% T2 7T FNERICAE S DB - 7V —F o - Bl - BE O 4 T
HABREL, FET —ZITHAWEEBOBREIL 750 ThoTe, T4 —TT—=0 T DT L—bLT—2
I TensorFlowl % iV 7z, #RBIRR DR EERGEIC DWW CIE, A=V KT U MRGEE H -,

FERRER (1 KON 2) 13 VFRME 253 B D7 A b7 — 4 4 ¥y 1,012 M st L TR o EAF=ET 0.996,
RFERRIT0.002 £ 720 | IBEFIEC I VBEDRRN AR TH D Z LBNHRTE L, A, BT —% &
L ClR—x Ik L TEER A G MR 07 —2 2 HE Lz, g0 EHRICHE S LT LB L
nz,

A 113 3D-LIDAR OFHAIT — Z T TONLERMH e OFRBIT R OFIHOH N2 I TE 5 L O &R 2D
TW FETH D,

SEXH
[1] Abadi, M. et al. (2016). TensorFlow: A system for large-scale machine learning. CoRE, abs/1605.08695.

*Yuta Tanifuji and Kuniaki Kawabata

Japan Atomic Energy Agency
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AT RAR IV RORTLDBRIZHT S/ T ZAILRAXILINBEDOH

Effectiveness of Non-Technical Skill Training on Mastery of Incident Command System

2P HL ORI ot RIS 52
VR 24y AT MRS, 2RIPEE

ICS A RSl L7z S FERERF D ICS THH &, BRI TRIZE S 4u7z NTS B35 & OB 2 P
L=, ZORER, BlEI7 NTS ERIZWIT o ICS HEICEHTE, ICS I 21T 5 & W o il
(What) 225DV AT A THY, —J, NTS IZEDLHITRed eV I AlHMHW) N LD AF L EEZ L
hd, 772 MBGICAI LT ICS R RICEET 2 —oDY —/L L LT, NTSHIMITEELEX D,
F—D—F: AV T ha~vwy RVAT A, JUT 7 =0VAF)L, BARSHS 6

1. FL®HIZ

WHAKER%, 772 FTIHRBEAREOFTFIENRD HI TN D, Rk 28 4 3 AICHFEIRE TR
7o [SERAERICT EZT ) BEZ, —HMOFEEETIE, (T havr FA7 4 (ICS)
DB Z TR ANIFRERTRMEZEALTWD I, —J, 77 NORSRYIHIxE 48 5 f5#E T
—AIIRDEND ) T I = TN AT (NTS) Z LT 5720DFFE D (LFk: 720G DI
WhESIN TS, FEEPEALTNDICS &, fHEE T —LITRO HND NTS & ORICITERE2BIHRA
b5 EBDONDN, WEORREEE L IemE I, 2 2 TRIETIE, ICS T A RINSHHL
7o REVBREO ICS A &, 720D AFICEIE S NTS B & O E AT 5 L L HIZ, 20
RO EE TR T D L2 HINE T 5,
2. Bk

ICS A ROBGMTEIRIEN. ZRIEL Y, 77 v MR D SEYEFED 1ICS 1TEhEHE 6 EHH  (TAH]
DSz, TENABHIR, TEAIRE ), T, TERsE, Dfhdg)) 28E L, S 61, Pk 28
FEER IO 29 EEICFEM L7z 72 ARIR) CBIR S u7z BAFEGIT L4 ICS TTENGHEE B & oo B
DT ATV, A ICSATEIEE & NTS H 7 2V L OR#E ST % 2 4 DWFFEEIZ I VT 7,
3. ¥

REE T — LAIRO LD NTS 8 5O T T, Wi
P30 1ICS ATEFHEE H B ST b i, BT o —fil % e —
F LITRTNCS I 21T 9 Dx & vy 9o o AT ARG 7l (What) OFRDERM-RUAELHEE CHATE

Bl THEER

ThHY, —H, NTS UL, &5 THIE TAL—RIC) THFE  wss  owotcrmmmmsn ) aecra

V—AASEERH S, Ry WREHE
HUfBFRMERHEATOS, @A ATORERE

2] TEAMEWVH R ﬂ'r/b@fﬁ']ﬁ(HOW) ZWoOoLDEEZ B FERiTsE 07— IS (Gmza=fr—tar

OMIRICHLBAMICHTL, HEC QWRRIME

1 ICSENTSED LL BRI

o — o . B @ HORERE
B, FTy NEBICHI LT ICS 2 BANCERT Dm0 — Fenher Seuna
FEPLHL, ’ Sq=
SOY— L LT, NTSHIEIER L ZX 5, L HERRLE IS ELA v

BEXE

[1] BAFEE SRS BT ERARICET 2B 2 7] 14525 DO BHL A B3 2 BRI O M EIZ SN T
https://www.kepco.co.jp/corporate/pr/2016/1020_2j.html.

[2] ZHESQ017)./ > T 7 =NV AXMZEB L BRAFEISHFEOBTE (1) 720 Aii oBs &R1T,
Journal of the Institute of Nuclear Safety System 24, 32-41.

[3] AtEFEFEN HAERMS(2014). BAEFFAAGIIE S AT M ICS EARTA R7 v 7 HRUERHR.

*Masaru Hikono?, Yuko Matsuit and Kazufumi Nagashima?

Unstitute of Nuclear Safety & System, Inc., 2The Kansai Electric Power Co, Inc.

2019% BRRFHE¥S - 3K06 -



3KO07 2019FEEDES

FHSRERERICH T 2 ARIEH D RERM L
Experimental evaluation of human reliability in plant monitoring operation
CRYT FnAr, w@fE (5
ALK R B T2 5e Rt

Ea—~v 27— KBRO—2ThHD [FTNTF 7] IZOWT, 7T bOBEHRIEER R L 75
BRICE S S RERHIBIFKI DB K D 7 — R O R 21T o 72, BICERTH LN T —EICBE LT
ANRMEHEMEEHMEFIE (THERP) 2515 b5 AR & O AT - 7=,
F—J—F:bta—<vr=I— HBER F7NF=v 7, BEEFH

1. 85 R/ 770 MIBIFAFER L LN EOdIZiE, b a—v oI —|ZRKT 5 ELZHD
EHDMEND D, NHOITEIOEHENEIZ SV TIT HRA ORI TRENTTHOI TV D 3 E 72 HRE AL
LENTWD, AIFETIE, Ea—vr =T — RO —>THD [¥T7VF =y s (2B L, K
KTICBT DX TNT =y 7 OFMMEERRET D, FICEBRMIZE N 2—~v = T —fRICEAL T,
PRA 43 ¥ TR S T 5 ARG HEMERE =15 T 5 THERP FHE[110> 545 DL 5 AN BBRATER & 0
ATV, FOEEMEIZOWTHRE 21T - 1=,

2. Fik AWIRICB T A8mMERZ A7 L LTE, 77D <50 Lowe ¢ Mechm

ARV — B — DA A B LR R R L7z, 4 A7 T o e
HO—FZ 1 1R, BEREITEHERIVRTIREN TR S o 418  Modium
TR EMEZ L TWENT =y 7 E2ITON, BRD 3 DO b
T CRHREBICIRV A TE B 9, FiFIE. o2 HnT
TN TF 2y P EATOFRME (A), R AEHNWTY 7L
F =y 7 BT &M B). HIRINERM T INVT =y 7 % N 2505
o4& (C) ®3-5Thd, AERIIT IS A0FAKRERS M FrysEEO—6
U7z CAPE13 4, Lotk 240, V4 22.4 7%) .

3. BREBR : K&V T, BEKTHEOT = v 7 *:p<001
DFRERZ [ REROTT —ff] L LTRELEHERE o ]
2R T, fRE LTTF =y ZEEOFIH AT ReR i 23
DIRWGERIIIF TNT = v 7 2475 ThT 7 —HEEN _ oos
VOINTF =2y 7 EHERTRIBIIET T2 Z &30 Z | 000
ERENTWD, RN TEDCHLGEDE T NTF =
v 7 DEFEDTT =T AEICEH L TEr 7 rF =y
7 EHRIZIFFEZEFT VDB, FAEICL D 58ENZ 0.0

BNTND I EMWRINTVD, TRHDOERIZELVE gzé%#@gwwia_ﬁxwé
bzt 2—~ o7 —feH% THERP FIENNCHESEZITHIEMAKFO A FL AL~V T LF = v 7
DUERBMEI LD EZATo TR LR LTz & ZABRIES LTV D Z L 3 T 7z,

S%E3#R : [1] D Swain, H. E. Guttmann, “Handbook of Human Reliability Analysis with Emphasis on Nuclear Power Plant

0 10 20 30 40 50 60 jO 80 90 100 180.287700000000001

-

Applications”, NUREG/CR-1278, Final Report, USNRC, 1983

“Kazuki Otake and Makoto Takahashi

Graduate School of Engineering, Tohoku University
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RO RSEIC AR LZEBiE L-EBRE—RFORERERS
(4) LOUI Y MeREZRR LETHEEAHH LE-BRERORRIEICEE I 51

Enhancing Emergency Response on the Field Based on Analysis of Fukushima Daiichi Nuclear Accident
(4) Investigation on Mutual Relationships of Causal Factors Contributed to Realization of Resilient Safety
R AS L R ESC, AR B e
NAEA, 2RMECK, 37 HAARSERT

AWFEL, LV Z A D=T ) DB ZIFITESNT, BEE R 3sEREN CLT, TIF Fiy) e
OBFIZRWT, LUy M2k BET 5 1D B SN IO % EIR ORI AT L2 b DO Th B,
F—U—R: LV R =TI, LU MR, EHRER

1 #E LUV ML ERT DRENOREREN 25D BRI OV T, SEIERBRII RS0 5,
ZOOEDTHDHIEHERTET /UL, 5% X & LT, Atttude <>, Technical Skill, Non-Technical Skill, Health, Working
Environment #2811 C\ %, ZHUHOERIE, ENENDMNL L TFEL TWD HDOTIERL, MHAEIZEELHV, H
TR L BNZDEMREENTND LB DILD, AT, 1F FHEERISCI T 5 B 72 TR O % A
ZoHT L, i OERE ORISR OV TGS L7,
2. {TEEBID T
2-1. YIS :5-6 BHRTFREEIL 56 SHFEMRCEH AT CTh o7 4 SHEOBFREIFRDRE CE 220 H, 5 -
6 THEDIENREEE LOVREL S — B HIDEFS e — b3 v 7 DSGelR CE AW RIS 252 1), RO ZFL T #H4 Ehifi L7,
2-2. WRBEROGHT XFHEIL, L2 NRLie s FEBT 5 72 ODFE ) DFEFE Al & 1870015 A

Attitude : el CGREMR), 1IF ~0%E% (Moo THEIHR)

Technical Skill : ZEFLEEH OEME (Moot TEIEFTER)

Non-Technical Skill : HUE>H OXF NBUREEL ), HEBEZHTT HTF—LU—7

Health : B02 - BN/ I EEIN AL, HBFET S D TIAR0 I E 0 5B

Working Environment : ZEfLitS (RTFExR=), BRNOKER, Ki, 4 SHEEEDES
2-3. WHREROBHREDRS 56 SHEOEREILTHEOEMEZI0, MO (Working Environment) 33 KO
BNOKFEREOWHGEEN 72 317z (Working Environment), SEAERIE, B O THEEAITI 9 LW o flifk (Atitude) %
FfoQUEn, B OEME (Technical Skill) R&BRIZA L QW edorz, LavL, ZOBEAEN IFIZME 9 &35
KT, 1F /Sl L C & 7ot THISITR S S 0. 2Ot TEIEITRIE, 2R OEME (Technical Skill) #25k%
HLTEY, IF~0OEF (Atitude) HFEFo T, £z, SV NREITHEL, I LHFEITE S LT R
WE ORI HRBRRSOSHERIR, MTIERRAMEE C& - HED S Ox ABREELS) (Non-Technical Skill) % 7.5 = &
NCTE D, THIF 201143 H 18 HIATHOIn, 1 Lo B i 2. (Working Environment), T2 L TV %5480
TR D RUE (Health) )& U2 CTLHFE2T T2 L2y, —27—72 (Non-Technical Skill) D752k
Uy, 72, REOER S (Working Environment) &2 OMOBIRNCEEE L, BENORELZR LTI-EEZBND,
3. &R

LY =y MR EFEEIT DB OWHRERIYE, ZAVENAINL U CREJ IS RTREEZ MO T A O TIER S, B
[KIF L DR MR A BN THER C & 72, 72, BB /1DFIHTREMEZ 4B 72 o8 D BN B> T, DZERA A S— L,
READIN R IND56 B D Z & bHLNNI ol T7ebb, L) o MR s R8T HRE)) OF T RENE
b B, EROBSRIEIZOWTHONT « Biita &SIk, TN O 28T 5 22T, LY U=y MLk 3
T DR/ IR T SR ER SR L 5.2 5 DRI CE DR 6 5, 4%1E, L) =y MR
BUZ DTN DR BEIRNET VUNOEIRIZ HIER L5, BRI T O RE MR OXFHI DWW TR %,
BEHR
[1] HEEEM, “AMBERROBLE D BT AREE R38BT OIS FHOIS ORI, HARE Y 2#C8E, Wol. 83, No. 856, 2017
[2] BARBEF Y-S, WS R IEER SIS OSSR I 21257, ALEHAR, pp. 2526, 2014
[3] FHEEM, MR IREIT A SE XA L Y 2ok (1)7, BAMRT S 2014 FEFURS, G2010102,
2014

* Kyoko Oba %, Atsufumi Yoshizawa?and Masaharu Kitamura®
1 Japan Atomic Energy Agency, 2Nagaoka University of Technology, 2 Research Institute for Technology Management Strategy
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[3L01-04] Fast Reactor
Chair:Kennichi Matsuba(JAEA)
Fri. Mar 22, 2019 9:30 AM - 10:35 AM Room L (Common Education Bildg. 2 3F No.36)

[3L0O1] Study on validation of initiating phase analysis code for core disruptive
accident in an SFR
*Shinya Ishida’, Kenichi Kawada', Yoshitaka Fukano® (1. JAEA)
9:30 AM - 9:45 AM

[3L02] Solidification behavior of molten materials falling into coolant
*Kota Kawasaki', shimpei Saito', Akiko Kaneko', Yutaka Abe', Kazuya Koyama? (1. University
of Tsukuba, 2. Mitsubishi FBR Systems)
9:45 AM - 10:00 AM

[3L0O3] Three-Dimensional Particle-Based Simulation of Heat Transfer Behavior
from Molten Mixture Pool to Structural Wall
*Kanji Funakoshi', Masatsugu Kato', Xiaoxing Liu', Wei Liu', Koji Morita', Kenji Kamiyama® (1.
Kyushu Univ., 2. JAEA)
10:00 AM - 10:15 AM

[3L04] Development of Fast Reactor Containment Safety Analysis Code,
CONTAIN-LMR
*Munemichi Kawaguchi’, Ikuo Yamamoto', Hiroshi Seino' (1. JAEA)
10:15 AM - 10:30 AM

©Atomic Energy Society of Japan



3LO01 2019FEEDES

T~ LRHEEFOFDRGERED
EEBEFM I — FORYMHERICET MR

Study on validation of initiating phase analysis code for core disruptive accident in an SFR
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*Shinya Ishida!, Kenichi Kawada! and Yoshitaka Fukano!
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Solidification behavior of molten materials falling into coolant
e BER Y, FEEE R, e BET Y, BEE B L il Fodh 2
'R R, P =ZEFBR VAT AR
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7 MeAEREEGNOEE L, TORMELE 7T 7R LIZ(Fig2). #HFmS2Z2-E8%, U-7 a1 16
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[1] Iwasawa, Y., et al., 2015, Transactions of the JSME, Vol. 81, pp. 1-15. (in Japanese)

“Kota Kawasaki!, Shimpei Saito!, Akiko Kaneko', Yutaka Abe', Kazuya Koyama?

"University of Tsukuba, 2Mitsubishi FBR Systems, Inc.
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Three-Dimensional Particle-Based Simulation of Heat Transfer Behavior
from Molten Mixture Pool to Structural Wall
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VILNREE, CJAEA
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” Heat flux [MW/m?]
VIMENBRLGT: 3.86 B) TO X U MEEITEORREL -« 2 o s 10 15 2 2 3
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B RO A 2R, 10 MW/m? 22 5 K &
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X0 b BERIRIC B B BMEEHER IS o\ C A A it © T oumefracton el
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SEHR [1] B 5, ASFISGH IS, 12(1), 50 (2013) [2] K. Morita et al., NUTHOS-12, 954 (2018) [3] M. Kato et al., NTHASI11,

Axial location [mm]

Heat flux

N11P0033 (2018) [4] X. Liu et al., Comput. Phys. Commun., 230, 59 (2018)

*Kanji Funakoshi', Masatsugu Kato', Xiaoxing Liu', Wei Liu', Koji Morita! and Kenji Kamiyama?

'Kyushu Univ., 2Japan Atomic Energy Agency
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Development of Fast Reactor Containment Safety Analysis Code, CONTAIN-LMR
Validation Study of Sodium-concrete Reaction Model
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KEFRER (kg)

MR 24T - T, 30 7 U — MERRR VKRR A R AN T o0
BILBHNY . FORMMERT ST LN TER, oo
SEXH [1] A J. Suo-Anttila, SANDS3-7114 (1983). [2] WUAMfFh, PNC e T . .

TI270 82-02 (1982).  [3] M. Kawaguchi et al., INST 53(12) 2098-2107 (2016). B (h)
1. JAEA S[2-3] 00 AT
[4] M. W. McCormick et al., HEDL-TME-80-57 (1981)

"Munemichi Kawaguchi', Ikuo Yamamoto' and Hiroshi Seino' * 'Japan Atomic Energy Agency
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[3L05-07] Severe Accident
Chair:Shunichiro Nishioka(IRID/JAEA)
Fri. Mar 22, 2019 10:35 AM - 11:25 AM Room L (Common Education Bildg. 2 3F No.36)

[3LO5] Fundamental Study on the solidification morphology and segregation of
Gd and Fe in simulated molten corium
*Ayako Sudo', Igor Poznyak?, Takumi Sato’, Yuji Nagae', Masaki Kurata' (1. JAEA, 2. Research
Centre Rez)
10:35 AM - 10:50 AM

[3L0O6] Chemical equilibrium analysis for the enhancement of gaseous lodine
generation under the Boron-containing steam
*Hiroyuki Shiotsu', Shuhei Miwa', Masahiko Ohsaka’, Tomoyuki Sugiyama1, Yu Maruyama' (1.
JAEA)
10:50 AM - 11:05 AM

[3L07] Development of Ru chemistry database under severe accident conditions
of nuclear facilities
*Naoya Miyahara', Shuhei Miwa', Faoulat Miradji', Jiazhan Liu', Naoki Horiguchi', Masahiko
Osaka' (1.JAEA)
11:05 AM - 11:20 AM
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Fundamental study on the solidification morphology and segregation of Gd and Fe in simulated molten
corium
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T5 2 EAFREN TR (1], S0 55 ] [ ] . , .
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*Ayako Sudo?, Igor Poznyak?, Takumi Sato’, Yuji Nagae® and Masaki Kurata®,

LJapan Atomic Energy Agency, 2Rez Research Center.
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Chemical equilibrium analysis for the enhancement of gaseous lodine generation
under the Boron-containing steam
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Ji - TR

R UREGHERKK T COFERENED v ROEBBERR AT SN T 572012, KT IHED FP it
T2 BB EEE TeRRa % V7o @R L7 BSOS TR OAL - M am T 4 S50 L7z, £ OfER. miRE
BT D CsBO, AERUTHE D SUSIT KV FEEE M 2 v R DA BMEE S NI [REMEN D Z L R ah o,
X—D—F:FRVF €PVL, VK BT, VETFTIVTUL
1. #E

BAKIFETT 7T MEOY —AZ—25 (ST) FHBICEHW T, BEORAERY (FP) DI % B
THZLITHETH D, Fr2a vE (D) 1F, BFFENTEC Csl FORERENE 1 1T D LHfEESNn D T T,
BWR fll#IA S5 ICHR T 28 7% (B) 174 T TIXIEEEENE | OFIENHEINT 5 Z LafEshTnd, L
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“Hiroyuki Shiotsu, Shuhei Miwa, Masahiko Osaka, Tomoyuki Sugiyama and Yu Maruyama

Japan Atomic Energy Agency
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Development of Ru chemistry database under severe accident conditions of nuclear facilities
CEIROES, =W EE, IV 7rxuI, BRE, o EM, ER EZ
R AR AT S E B S B A

JRA e DEKRKFIZBIT D Y —A X — L5 O &S EAICE T 5729, KAHF O Ru-N-O-H R LS
HWEEBOT —F _XR— 2% L REHTIC LY RubFIEREEMMICEHAIRE Ch A 2 & Al LT,
BREY, b, T—FX—X, VT=ULh

8RN A R0 P LB St 5% 5 O i - TR O R BRI N & 415 Ru IEBERE O & IR S OME D
Bl bicd, V=R —LFHIIZB W T, ZOFEL EMICID O LERH D, Ru (PRI,
IR H D HNO3 X° NOy % D N-O-H R FHIC K E < EIN D[], o, L FlEE £ TRk %
295 P~ (< 1000 K) (ZBWTIE, ALFROSHE 2B [E L 72 RulbFRREROFM A LE TH 5,
Weo T, EAFHFFICHH SN D RulbFHHEZE IEHECETA 5 72D 121%, Ru-N-O-H SR {0 22 S B i 4k
DT =L RX=ANUETH D, £ TAFETIE, KHETONMFLISZEHR L7z Ru-N-O-H RAILFSOGHE
FEEBOT =52 _X— A ZMEE L REITIC LV 20w AT Z s L7,

1.0E-05

1.0E-06
: 1.0E-07
e
£ RuN-O-H RICFAE BT ERIGE XS L L, SR, £72 £ 1000 |
& 1.0E-10
TS AFAE L7200 & OISO TR — R B & A BB E 5 0w
=

1.0E-12

AT 2N HES & | ALEPOSHEEROT —# 28l LTz, WMELZT LOE-13 }

— 5 R R RN & LT, —REZR 72N (10°Pa) IS A Ry oy s e—
(LEETBHER | REEA ST A — 2 & UCHENT L=, OIILK & LT, 284 D7 e
LAKHERORABIGHICOED RuO, MEET b0 & Lz (Air: M1 HEFAREBTSRIETZIE (1000 k)
H:0 : RuO>=0.5:0.5:10%), —#l& LT, 1000 K TP Ru L% e |
LIRS, AEERUSIZ KD RuO, DALFTEREDMR 2 12 RuOs M2 U RuO4 12 :2;2; i
AL, —EME (L) (SESRRMED, £, BT omw ot
S CERUSICHD B0 2 & 2T 573, FRIEICET BILETHE e |

=

1.OE-12

S DM & L VA AR & o L7 B T BE B L 2 s |
(B 2), PAELD . HESELF —4 ~— 2% RuN-OH RERIGHE o |
R £ Ui Ru LRI TRE T o 5 = L 2343 7,

800 l(;()() ]2‘00 14‘00 ](7‘00 18‘00 2000
2 1 tiifﬁz{;;;gg;iﬁimﬂﬁ
(Fry b AL ERSEEZ R, # AL
S Ik OBERKEIZBIT D Y — A X — DGO @S ECE T 5720, KT O Ru-N-O-H RILFK
ISHREEROT —H X— A EFE LT, RN LY, BE LT — 2 X— AU AOGEE & B8 LTz
Ru LA RERHIIC BN FIRECTH D 2 L Al LTz, S RITFEBRMEREFELZINNTT = X—RIHEENDT
— B ERRGE - BT 5 LT, EARR RuO, & HNOs, NO, & O UGS O H — B S 2804 5,

[1] L. Kajan, et. al., J. Radioanal. Nucl. Chem., 311, 2097 (2017).  [2] N. Miyahara, et. al., J. Nucl. Sci. Technol., 56, 228 (2019).

“Naoya Miyahara!, Shuhei Miwa', Faoulat Miradji', Jiazhan Liu', Naoki Horiguchi' and Masahiko Osaka'

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

[3L0O8-09] ATWS
Chair:Satoshi Takeda(Osaka Univ.)
Fri. Mar 22, 2019 11:25 AM - 12:00 PM Room L (Common Education Bildg. 2 3F No.36)

[3L0O8] ATWS analyses with reactor simulator based on RELAP/SCDAPSIM code.
*Ryo Kikuchi', Takanori Kameyama®' (1. tokai Univ.)
11:25 AM - 11:40 AM
[3L09] Analysis and Evaluation for ATWS Event by RELAP5-3D
*Chihiro Yanagi' (1. INSS)
11:40 AM - 11:55 AM

©Atomic Energy Society of Japan
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RELAP/SCDAPSIM 288 L-REFFIaL—42I(2&%
RFFELLHBERLXED TS Y N EBOMBIT

-MVP-BURN O— FIZ & % Bl B0 & -
ATWS analyses with reactor simulator based on RELAP/SCDAPSIM code.
- Application to precise nuclear properties computed with MVP-BURN code -

B SHI R 1T
LR
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re) #il

J I s LB RE SRR (ATWS) R D 7° T o b 2B O AT TSl ORARFIEN BB T H 5, M BSOS E LRI
A T RV —F T b IERVEFEREE R o — B MVP 2LV R, R T T o Mgt —

RELAP/SCDAPSIM [Zi# M L 7=,

*—"7— F : RELAP/SCDAPSIM, PWR, ATWS, MVP3.0,

1. 8- HM

MVP3M 2 13387 72 12 s L i B 7 L (R R L X
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W Ry 77 — ISR A BN AIRRIZ e o 72, AWFSE
TlE, RiERFOFE T I 2 L—& SARSAHEE 2 Ky
77— RSERE A A L ATWS %D PWR 77 o kD%
AT 21T 9,
2. RITAE

PWR 170 D SRS FERR B (UM B FE T N > 77 7 — %50 %
# 1 O L MVP TEH T 5 (AR K L MVP-BURNED),
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WEH L, 2D OV E A 7 VAR (BOC/EOC @
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DT v NEBOMNT 23R 2 OFRMFETIT 5, RN Tl
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3. BTHER
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Ry 7T —GENEIZHEML, HODIE TR ER D),
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[1] JAEA-Data/Code 2016-018 (2017). [3] J. Nucl. Sci. Technol., 37, 128 (2000). [4] J. Nucl. Sci. Technol. 48(1), 1-30 (2011).
[2] BARFT /154 2016 FEOES 1117/1118 | 2017 HEOLEL 2M01/2M02, 2018 HEDHES 2K14,

*KIKUCHI Ryo® and KAMEYAMA Takanori®
Tokai Univ.
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RELAP5-3D % FiV /= ATWS ERAENT
Analysis and Evaluation for ATWS Event by RELAP5-3D

MOTHR Y, R MR 2, Y kS, R S
YRR LR AT DJERT, 2V — R s m— D N, SRR =T

WAL (INSS) TREIZ 7T o MMEHMIZITEAE SN TV % RELAP5-3D =2— R& VY, -4 ik g R sk
(ATWS, Anticipated Transient Without Scram)BF?, 70235 K OFRMT S O X D ATWS FEFnHE &
HVERHI O ZEBIZ OV TR L7,

F—U— K IEAREKGE, RELAPS-3D, ATWS, /KR, AfEk

1. =

INSS TiZ, ATWS 4% RELAPS (Mod. 3.2) % F\ >, ATWS #&Fi#E @ﬁ%%ﬁméﬁ%f%%%%mm
L C&7-. %7z, RELAP5-3D =1— R[2]Z M\, FH/KITEITLFGIAERIC ATWS NER-TZEA, 17
DERIEFS I OMIENT St D 3T ié77/%ﬁ%~®wa_owf%&dbfétm VN Xfimu%
e T Va1 SUFITRIAP)ET v & LT23GE & 3RTT@BD)ET /L & LTI2GE & O R OE NI HOWT
MRt iT-o72. : E—

2. FRNTET )V L ARV %%
ﬁbﬁﬁﬁ%%wﬁ1P%?w®%é®/%P!%I1:ﬁ#
AN Tl 3 v —7 PWR Zxf4 L L7z, 3D T /LOEAITEE
Fehte LT E T VAR Le. T — A iXv 7 7 I//X &
L CATWS TixZeWr—RA%&&®H 57— A% Lz, KTl
17— ADOKGLIRT 5D, FERMTEMEE2ER LITRT. Ik, 1IPE M1 7 — FREBHIE 2 L —T 50 %k)
FOLCHER T A8 5 S50 46121%, 3D EF L OWIENE & [7 UH 546 24 L=,
#£1 FELBIEMAT SN

3. MRATHG R & B 5% Ji 415 1L Bk RE 72 (ATWS)
RK2IZFEZO I v ) vy — LR PREE MR R 2R [T I Rk R
2 \TJR AP ) e i DR RIHERS 22 - . JAV B L E
#£2 BHOY ) 0 b TR RS R ARSI BRI RIS R AE A %
fEA LI LET L 3D | 1P FEARTEN LI 1EE)
TR I PR 0% TR VES)
TRRRERVHOKNL 7 %5 5 3 JIEE 75 L 5 %)
= ATWS FEFN i {EBh 21 - - IERRR 2T Ve
f?%bﬂ I vy FEERE Tuy s IERA T LA RAES)
SlEsEs PR IERHE — & RAES)
B e B AR B0
Bhie K g g ATWS A E
o A{;‘fwg‘;;ﬁé% 60 @p | MBI A o
FFAFRAIE ) & 2 ORI peiiing Bonyiing . [ o
) ) - -I‘AJW LSS *

WO LE T LT ERRIEEESR O#ER L Ol

14 &\.‘

BhfG/KIZ, ATWS HRIGRICAE e FECHDL Z &, £
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A ELD 2 JRFIPET R i OB HER

el L7z 1P & 3D OIFLET VO T 4 — RNy 7 (oM IRERE, Ry 7788025 ME Li=Z
EDD, 1P & 3D OFLET NS RIITEEMIC L EEICS BN—EB R 5, & HICEFHH
JEFI R0 2 U3 D JE ST DO BV I BRAE (20.59MPaG) % T [0 W 47 DMt b 2 #ERF T & 5 2 & ZfiffT
AL fERs L7z
BE TR
[1] #IF#1%A>, INSS JOURNAL, Vol.23, (2016), 130-134.
[2] The RELAP5-3D Code Development Team, RELAP5-3D Code Manual, INEL-EXT-98-00834 Revision 2.3, (2005)
[3] MIF#1%A>, INSS JOURNAL, Vol.25, (2018), 143-148.
[4] #Ex AZE#IF D>, INSS JOURNAL, Vol.16, (2009), 254-268.

*Chihiro Yanagi®, Nobuhiro Ando?, Iwao Bamba®, Shigeo Kodama?®
LInstitute of Nuclear Safety System, Inc., 2CSA of Japan Co., Ltd, ®Nuclear Engineering, Ltd
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Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear Safety Engineering (Safety Design, Safety
Assessment/Analysis, Management)

[3L10-14] Safety Analysis
Chair:Akifumi Yamaji(Waseda Univ.)
Fri. Mar 22, 2019 2:45 PM - 4:10 PM Room L (Common Education Bildg. 2 3F No.36)

[3L10] Reduced Order Model of Severe Accident Analysis Code for SBO aiming
Probabilistic Safety Margin Analysis
*Masaki Matsushita’, Tomohiro Endo’, Akio Yamamoto' (1. Nagoya University)
2:45 PM - 3:00 PM

[3L11] Development of Next Generation Transient Analysis System for Nuclear
Power Plant
*Sho Yoshizaki', Mitsunobu Hayashi', Akinori Kamito', Kenya Takiwaki' (1. Toshiba Energy
Systems &Solutions Coporation)
3:00 PM - 3:15 PM

[3L12] Development of estimation measure for BWR LOCA break condition using
machine learning technology
*Daisuke Fujiwara', Hiroshi Shirai', Ryunosuke Yamaguchi' (1. TEPSYS)
3:15PM - 3:30 PM

[3L13] Analysis of BWR Containment Behavior under Severe Accidents Using
GOTHIC
*Hiroshi Kawai', Tatsuya Hayasaki', Daisuke Fujiwara' (1. TEPCO SYSTEMS CORPORATION)
3:30 PM - 3:45 PM

[3L14] IC was no operation between earthquake and tunami in F1 No.1 Reactor
*Kiyoshi Yoneyama', Kazuo Watanabe® (1. H.0.Yoneyama, 2. WNR-Cx Watanabe Lab.)
3:45 PM - 4:00 PM

©Atomic Energy Society of Japan
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BEHRERMEMICH T SBO BRIZE T 5 BEEMEHRI—FD
ERXTETIORRE -ROM BEICHE TN ET—29 27T T ORSH-
Reduced Order Model of Severe Accident Analysis Code for SBO aiming Probabilistic Safety Margin
Analysis -Development of an efficient data sampling method for ROM construction-

AT OREME, SR AGL, IR ER
YN S
WS FHAENT 2 — FOFHE 2 2 &2 2 52Kk Jt{tE 7 /L (Reduced Order Model, ROM) #4845 721
2. BRI T — 2% 7Y v 7iEE RS LT, ARG TIX. RELAPS/SCDAPSIM = — R % Hv /= BWR @

SBO - e /KHERETER TR AR L LT, FAIFRREERF A AR (RCIC) Ol - HIRKH  (Tiown/Trestare)
KORAEE (FIXHE, F,) ORI S B8 L7256 OFEN e ROM OERFIEIZ W TR,
¥—U— N : ROM, ¥RAESDMHR, BEEESAAT, RELAPS/SCDAPSIM, 273t EIRIER

RS« MR ERMEHEICIAT T, RELAPS/SCDAPSIM O F it R B 2 HEE 45 ROM ZBH%E L C
W5[1], ROM OFHSIL, B O FHGE RS LIk U TRER 4 i3 = & ¢ REN M a2t L TE
TMET DL ThD, EBLRIIBWT, RENPSEEBETREATNRT A= IERIFET D, Ok

NI K DEEEZ ROM THELT 2720121, BETDATINT A =203 EZ 512060V, ROM #8535
RELAPS5/SCDAPSIM D7 — % &M S & 2 B3 8 %, ROM O HEJIX, & 2 5 TOFLIREE (ZH
W4 22 & Thbd, > T, RELAPS/SCDAPSIM O F — X DR Z I 2 5 72012, A LIRTE #Wlﬂ“ékp
DHEESFNETT =2 25 Z ENEE LV, £2 T, ROM THE SN AP LEESIRICER L, v
T — 2B T ROM T 22 T — 2V 7Y U ZIEEBRR LT,
2. AT - N1 XT A — 2 OEEVHIFAIE. Tyown: 600 — 1800 [s], Trestqre: 900 — 8200 [s], F,: 0.8—12 [-]& L
72o ROM THEET 5 /37 A — 2%, wEEERE (PCT) & Lz, 27 —42% 7V v rornd
U ZLNZONWTIHRAND, OANNT A—Z Dfg KM Of /M Z RELAP5/SCDAPSIM THEHT L7z, 2 b Oifif
RIZBWT, FLEe L HEREBORBREELE L L I Lz, OFbNIRERSIT —4 % T, ROM ZAE
LT @Tgoun % 31 53, EZ& SHEIL, ZHBRTOMABDEIZENT, PCT ZH#E T % ROM T, 47
DREHIWTEEYE (PCT= 1200°C) (& T D Trestare KD T, FLHEEERE Lz, @Z OFLBEERO
KD H 5 BEIZHENT L 7= RELAPS/SCDAPSIM D A1 /3 T A —Z b bBEN IR 12 837 7 LT,
® Z @ 12 s.% RELAPS/SCDAPSIM THEHNT L7=, ®ROM T 57 —% L LT, Z D 12 SOMENHE %

BMLE, D, @Q»b@0®EZBRY KRS Z & T, L
RELAPS/SCDAPSIM Dt & HEE 9 5 ROM Z 1ERk L 72, ! T T *a, ,: .
IAER - EL M1, KE 10 B ICHT D ROM &S L7 7 — 4 LSO N

EHEE SN E OBEBER o &k 9, RELAPS/SCDAPSIM
fRAT ST T — & p0N HEE S D DRGSR T IALE LT D
ZENS DD, ZHE, RELAPS/SCDAPSIM TiEMT & 5 A LR 55T
RUFEOERENRELS YTV I TETCNDHZEEZRLTVD, 00
FDBERROERE AR WIGE AT T X —2 OBEFEIFENT
KEZH TV 7T DUEND Y | AFEICTHA, KIBICE = 2 g3 oo 0009

00
KIS 5, 600 559 7000 °%% e Tresart )

Bk Bl K 10 EHIZBT 57— 5 (O)
LHEE SN DIFDIRESR (L 155 80

[1] M. Matsushita, T. Endo, A. Yamamoto, “Surrogate Model of Severe Accident
Analysis Code for SBO Aiming Probabilistic Safety Margin Analysis,” Trans. Am. Nucl. Soc., 119, pp.900-903 (2018).

* Masaki MATSUSHITA , Tomohiro ENDO , Akio YAMAMOTO

Nagoya Univ..
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XX BWR 75 > MBIERHT O R T LD
-0 — FHEEEFEORR-
Development of Next Generation Transient Analysis System for Nuclear Power Plant
Development of Procedure to Couple among Codes
HIRE AL, AR et BRER ALY W B!
LTHE TR LX— VAT A XS

77 v NEVRRERRAT = — B TRACT™ Z Hhuls & U 7o B OBV R AT = — REC O E#EffAT 15 DB %
D TND, HEa— FRIZBWTHEET 2 &S 2 ME U, BRI F1E O 2 PR & L TR
NTZT v b OZEEFE THW S 2 REFHERICI T 2288 2 f#r L7,
X—0—F: 7T MeAe, WEMT, EEERAT
1. #E
JRA 17T 2 S OFENT TITWER « W] A 7 — V3 B2 D W BB 2 EHEIN O ] D 72 . ZE O =2 —
RBRFEEL, KB ETH8EL (F5) BITHWLNDLD, HBEFROMHTROV AT LARIRMENT % % F i+
DA TEESRNT 2 — R COBEERIT 2175 WERH LH, £ Z TRIEROTF 272 LTTZ |
RN 2 — B TRACT™ Z iy & L7 OBV R PEAFAT =1 — R C oM@ FiE OB 2D T
2, LIRFR LA AR & ORI Crids 9~ 2 Bl S22 ] ) ONRF ARG L 2 B f8 L 72 i8S o X 7 ARl & et L

= SEAARAT ﬁz“z jg ;f ﬁg @ AT
2. EERTHE TRACT™ Z SA fifhT = — K
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[ 51 AL AKRFET L)

HHERRNT S AT AR A Fig. 1R T, Bl7 etk
A LCfEfTa— R A2 BEEL, 7'k ARIBEIC
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TT — % OEZAF LT ORI AT 5, ZDv SA fiftht =1 — I
_ . . o~ > wmERETL
AT T TRACT™ L ik = 4 (SA) AT = — K A i e SR AT il ) LRFETIL

H L. SA BATSM (MRS =il g 1200°CLL Fig. 1 SEMERENT S 2 7 ARERR
b FRIIEMARSREE) ICHTS & SA FRE T
B LTS 24T 90 1 ICRIEEEZ TRACT™ 23 #5414
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o
o
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F 120
FRELHEE & SA FRIT = — ROMEY L, SA BAT4 M3 B 100
& R
R = — FASIEET 5, TRACT™ 13 SA AEhF = £ w0 Ny, rac
Lo
— RO B AROBE RS LCEN., BELZ e T = - = = SARRIFO—F
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FiEE LT, MEEEZIET 5, SABITHRIE i o .

BRI 1 RAREE DT SA T = — R ECHEAT 3 Time (5)

iy Fig. 2 MHEEMNTAE RG] (3 =7 7 RNAKAL)

SAEHL (HEMRESR) FroOEEMATR RFIE LTy 277 RNAKAL % Fig. 2 12”7, SABITHITICEK

J2Ma— RO 2T 0 RNAMIZES —ELTHY, SABITRICEFIICEITT 2 2 L3 FHEE 25,

3. #E

Bt U7 BT 1k 4 TRACT™ & SA it = — RIZHE A L TIREFEF RN 2 Fli L 72, 5% 1% SA
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*Sho Yoshizaki!, Mitsunobu Hayashi', Akinori Kamito! and Kenya Takiwaki, {Toshiba Energy Systems and Solutions Corp.
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BH3$EIZ &5 BWR LOCA R ROHEEFEBRORS

Development of Estimation Measure for BWR LOCA Break Condition
Using Machine Learning Technology
TR KRG Ak R, bR fE2
15 Fas 25 LR

JRAF IR EATIZ F5 1T D BB SO s RIS AR DIEBY O — B & L CT.BWR IZ351F 5 LOCA Rkt o HE &
WCH B ATERT 5 Z L 2RETL T D, AT, SFEE FIEICOWCRkBrmfE, =1 ~—
Ta O TR AL, EERON SIEE~O B & RE AR 5,

F—J—F : BWR, @t FH, LOCA RS, Hmns . e i

1. #8 LOCA RAERHIITIZ D/RT A =X |\ZRWRELN A DI, T OEBAZREMITHIET 5 2 &
TR (RS, = L — o v RS AHEE L. 2 O®%R OISR D7 D BN
bD, ek, WEIRMHIC X > TUTZ OFHEERISIFFICREORRSEE S, BAaFEEREICR T 5
BRI E 2 BT HHMBAR S EEN TV D, ZOHERO T, ARFTIHTERRE LWEREL
B TV DR E 2GR L, SN/ 7T v 8T A—2 233 % LOCA Mii&e it % & v s H.osil
UNZHEET B FIEEBRRET 5, &7, MAAP =2— K% T BWR LOCA FEDFEE TS T 2 hiF A — X %
T R_X=2{ L, THNICESEFEET VEMET 5, EBROFERHIT, Blllsner 7 M —4
T ZOFEBRETIVACATIT B 2 L CHRREIC LOCA EWRIRIL 2 #EE T 5, 7eds, RO TS IZBEIZ WS
C PWR LOCA [Tt T 2B OHE[1] 23 0 . AlgFHI 2 E BWR LOCA IZEHT 56 D Th 5,

2. BWR LOCA T—A2R—XDERE MAAP =— KEZ M\ T, LOCA > U A (MEAKSGME) [2x4 5%
TR I S O T = L X — 2 2  ORAB ORISR T D FE AT A—F B E T —F X—2{tT5H, %t
BT HNRTA—=HE, LOCA KHICHEEE L 72 DJRFIFRAL « £, HMARRIES - IR - KFRE - KAz
LT 5, B, WWTFEARS LT HDIC, BRERIIT — XTI 21T, HOoRKEE 1 I8k
LT DRIAERETT S,

3. RBETIMDOPAEEDOLLE i LT —F_—2DN, 3 Ha2PBT—% 15 %2T A NTF—4
ELTIEHT %, B85 121X Python+scikit learn 74 72 U AW, =2 —J /x>y RU—7 SVM, &
EAR, FUXLTH LA N, kSEEIE, 0P RT ¢y 7 BEIFIC OV THE GG % Ll 4 2,

4. R WL L C=a2—T 3%y hU—27 Z WA O LOCA R, =L _— a3 UHEERE R
ZX 1R T, BEEES NS WSS, T L_—2 3 URE WA OFHEERICIELE AR B D

O BB AT R N R 10e0 2
T BSAIBICE B T i . RS i
BICEMTE S RBLABE T i P o
EERD, B ARRAEE §uen |, o g ¥
KEIIRE LI bOTh D, B EF 5 @

SR ¢ T SRR e TR N
FTHMAICOVTIEEDRD oo o U

WA E 5. MOy T e T
SE X M1 ==2—FL%y FU—2IC k% LOCA BEITHER. = L~—3 = ek R

[1] “Prediction of severe accident occurrence time using support vector machines”, KAIST, Seung Geun Kim, et al.

“Daisuke Fujiwara®, Hiroshi Shirai* and Ryunosuke Yamaguchi TEPCO Systems Corp.,
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HERAZRTHKNENR T — F GOTHIC IZ & 5 BWR BB R AT BN
(4) BMBB/A T LA BT

Analysis of BWR Containment Behavior under Severe Accidents Using GOTHIC
(4) Analysis of Primary Containment Vessel Spray
WE oz Ak R, OBR KE Y
YT av AT AR

FEANZRA 7" L AT K DA ZRNIE ) « IRE OMIHID IR T D AN ZRAN O 3 RITHIZEE) (FHER IR,
IREES A WRIRIEE A . IR SE) 12OV T, GOTHIC Z W=k it & — R ER = —
KToh 5D MAAP DRMifE 2 bl U, #HIE 7 L OEWIC X DB Z T L,

X—J— F : GOTHIC, MAAP, K %s. IR A T LA | ZIRICIENRNT . R84

1. #5 GOTHIC & MAAP D AT L A FHliET /VOFRFES REMES E LTI ElRN D X v 2 2 45E|C
B354 THY, GOTHIC ILAFIBNOXAA ST, BB, WAL, MK ORI O oA & B 5 OITK L,
MAAP TIZZHZHWE LTI S TH D, KRFTTIZZN ST T /L OFIEIC L DML - IR
R R~ R LR T 5 Z & % HIZ, BWR OFMIESHZIB T DRk~ 78 s g 5 (RIASIE S
FHRIRE., FHEKED) AT VA& (A7 VARE, AT VAKEBE, 27V A ZvES, il
BOHDOFI) 12O T, AT VAL DA LRTES] - IBREMHIE 2 2 — R TlHigT 5, 2B, K
FREHE GOTHIC = — R & D LiRIZ LW MAAP SEHUiEATHE ATk 2B 2 RO DIRBEN O —ER Th v | 2017
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IC was no Operation between Earthquake and Tsunami in F1 No.1 Reactor
Observation of the Simulation of F1-No.1 Reactor by TEPCO

Okl B (HOSKI, (R 5 2 (WNR-Cx JEBATFEAL)

The IC operations between earthquake and tsunami on 3.11 are clearly denied by our five reports. TEPCO researcher
made an attempt of MAAP analysis for the certification of IC operation, but the pattern of the figure is not credible. We
showed a simple numerical confirmation of PRV pressure and condenser heat removal.
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Steam Oxidation of Silicon Carbide at High Temperature up to 1800°C
*Hai Vu Pham?, Yuji Nagae!, Masaki Kurata!, Kenichiro Furumoto?, Hisaki Sato®, Ryo Ishibashi* and
Shinichiro Yamashita®
LJAEA, °MNF, *Toshiba ESS, “Hitachi GE

Abstract
Silicon carbide has been considered as a potential candidate for fuel cladding. Many studies have been conducted to
investigate the steam oxidation of SiC at temperatures below 1600°C. However, the steam oxidation behavior of SiC
at temperatures above 1600°C remained unclear due to the lack of test facilities. In this study, we investigated the
steam oxidation of SiC at temperatures ranging from 1400-1800°C using a newly developed laser heating facility.
Keywords: Steam oxidation, SiC, accident tolerant fuel, LAHF-facility
1. Introduction

Silicon carbide (SiC) has recently attracted much attention as a potential material for accident tolerant fuel
cladding. Since the accident occurred in Fukushima-Daiichi nuclear power station which could cause the temperature
of fuel rods raising up to 2000°C, there is a high demand to seek a potential candidate for future fuel cladding. Many
studies have indicated that oxidation rate of SiC in steam is much lower than that of Zircaloy and therefore induces
lower hydrogen generation rate. Nevertheless, most of the studies were conducted at the temperatures below 1600°C
due to the lack of test facilities which can perform oxidation tests at higher temperatures in steam. In this study, we
developed a laser heating test facility (LAHF) and investigated the steam oxidation of SiC at temperatures ranging
from 1400-1800°C.

2. Experimental details

Lascr head

Monolithic SiC sample (10x10x1 mm) was /EH-\’_'
set into the test chamber as shown in Fig. 1. Steam, Ar

carrier gas, gas pipes, chamber and view ports were

Data Analysis

inlet

Water | \’zlpnrizrrl ]

Tank

heated up to 150°C. Temperature of sample during the

outlet

B Sample

Fig. 1. Schematic diagram of the laser heating facility

Ar
Gas

Gas Chrom

test was measured by two pyrometers. Flow rate of

Electric

heating

Steam
trap

steam was set to 3 g/min which induced the steam
partial pressure of 0.97 atm in the chamber. The
investigation was conducted at 1400-1800°C for 1-7h with a heating rate of 0.5°C/s. During the test, sample
appearance was monitored by a video camera. Amount of hydrogen and carbon monoxide generated during the test
was measured by a gas chromatography. After the tests, sample characterization was performed with SEM and XRD.
3. Results

SiC samples experienced a mass loss under the investigated conditions. A dense oxide layer was observed
on sample surface. Results of the study showed that the steam oxidation of SiC under these conditions followed
paralinear law. This fact indicated that the oxidation parabolic rate and linear volatilization rate reached to steady
state. In addition, bubbling phenomenon was observed on the surface at 1800°C. This suggests that a different
mechanism of the steam oxidation of SiC at higher temperatures.
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Study on application of Kriging for nuclear material accountancy of fuel debris
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Amounts and varieties of fission products retained
in fuel debris and released fission products of 1F NPP
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Evaluation of annealing effect on MA-bearing MOX pellet with lattice defect
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Thermal Conductivity Estimation of Fully Ceramic Microencapsulated Pellets
with ZrO; as Simulated Particles
*Ariyani Kusuma Dewi'2, Souichirou Yamaguchi!, Takashi Onitsuka® and Masayoshi Uno!
tUniversity of Fukui, 2National Nuclear Energy Agency (BATAN) Indonesia

Abstract

Thermal conductivity of fully ceramic microencapsulated (FCM) fuel estimation is important to provide
accurate prediction of fuel performance and safety aspect of nuclear fuel. ZrO,-SiC pellets with FCM fuel concept
were fabricated using SPS, and characterize using laser flash analysis to measure thermal conductivity.
Maxwell-Eucken model that was modified by considering the parameter of matrix-particle interaction was in good
agreement with the measured thermal conductivity of ZrO,-SiC pellets.

Keywords: Fully ceramic microencapsulated, thermal conductivity, ZrO,-SiC pellets

1. Introduction

FCM fuel consist of tri-structural isotropic (TRISO) particles embedded in dense silicon carbide (SiC)
matrix. TRISO fuel particle technology has been developed and optimized for high temperature gas-cooled reactor
(HTGR) over the past five decades™, while in conventional HTGR fuel these TRISO particles are embedded in
graphite matrix. The replacement of matrix material based on the consideration of tremendous merits of SiC.

Most of previous studies®?®! on estimation of FCM thermal conductivity focused on the particle volume
fraction inside the matrix. Present work deals with the estimation of thermal conductivity with considering the
interaction between components forming fuel pellet. In this work, ZrO, (5%Y>0z3) particles were chosen as simulated
of TRISO particles.

2. Experimental

The ZrO,-SiC FCM fuels with ZrO, volume fraction of 0% to 30% and with ZrO; particle size of 400 pum
were prepared by spark plasma sintering (SPS) method at 2073 K under uniaxial pressure of 92 MPa for 15 min. The
SPS pellet then was characterized by laser flash analysis (LFA) to obtain thermal conductivity data, and by scanning
electron microscopy with energy dispersive spectroscopy (SEM-EDS) to observe the pellet cross-sectional
microstructure.

3. Result and discussion

The existences of pores in the SiC matrix, interfacial layer and
gaps between ZrO, particles and SiC matrix observed by SEM-EDS
(Figure 1a, 1b, 1c) were suspected as the cause of decreasing the pellet
thermal conductivity. The formulas were obtained to correct thermal
conductivity values for the matrix porosity and particle matrix interface
and gaps. These corrections then inserted to the basic equation of
Maxwell-Eucken to obtain effective thermal conductivity and plotted
with the measured value as shown in Figure 1d in the case of volume
fraction of ZrO; of 30%.

4. Conclusion

The simulated FCM pellets were fabricated by SPS in order to
obtain the densified samples. The estimation model considering matrix
porosity, interfacial layer, and gas conductivity inserted to the basic
equation resulting in close agreement between the measured and
estimated thermal conductivity.

Figure 1. a. SiC matrix pores; b. Interfacial

References layer; c. gaps between ZrO; particles and
[1] Terrani et al., J Nuc Mater. 426 (2012) 268-276 SiC matrix; d. estimated and measured
[2] Fangcheng Cao, et al. J.Am Ceram Soc. 2018;1-13 thermal conductivity ZrO,-SiC pellet.

[3] Hyeon-Geun Lee, et al. Nucl. Eng. Des. 311 (2017) 9-15
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Measurement of Thermal Expansion and Specific Heat of CaF
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Study of specific heat of liquid oxide by pulse heating
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First-principles calculations of polarons in actinide dioxide
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Study on O/M ratio change behavior of a simulated fuel, CeO,.x, under air atmosphere
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Density and viscosity of liquid ZrO, measured by aecrodynamic levitation
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Experimental study on Cs containing aerosol behavior
under severe accidents in sodium cooled fast reactors
(2) Experiments on coagulation of Cs containing aerosol and Na containing aerosol
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Evaluation on the denitration characteristics heated by the circular polarized microwave
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Development of Flowability Improvement Technology for MOX Powder by Wet Granulation
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BRIt ZBHE L= MA-Zr KRIEYMZRAW-KREIRNIEIZRET HHERRAFE
- KFABIZE L F-(Ln,Zr) B L DIEH -
Enhancing MA Transmutation by Irradiation of (MA, ZR)Hx in FBR Blanket
- Preparation of (Ln, Zr) alloy suitable for hydrogenation -
CRINECY, JKIESCREY, SEHE e, NERER]Z REIER S, RgfREE S
VHAKRBIBA S, 2 ALK, P RBROR
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F—J—F:~AF—T7F /4K, LM, HtHE Urva=vh, KFEL

1. #8
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TlE, MAZr &% KR L L TKFEWZ —7 > NGB THLH, ZNETIC, 7 74 ¥ —TER
LR RER Y T L AT HZLICEVEESLy hEE TRMALTH S Z L2 WE LM, K
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Oral presentation | VI. Fusion Energy Engineering | 601-5 Fusion Neutronics

[3001-05] Fusion Neutron Source
Chair:Eiji Hoashi(Osaka Univ.)
Fri. Mar 22, 2019 9:30 AM - 10:50 AM Room O (Common Education Bildg. 2 4F No.46)

[3001] Conceptual Study on Fusion Neutron Source (A-FNS) Test Modules
*Satoshi Sato', Makoto Nakamura', ChangHo Park’, Saerom Kwon', Masayuki Ohta’, Kentaro
Ochiai’, Atsushi Kasugai' (1. QST)
9:30 AM - 9:45 AM

[3002] Conceptual study on Fusion Neutron Source (A-FNS) test modules
*Makoto Nakamura', Satoshi Sato', Changho Park’, Saerom Kwon', Masayuki Ohta', Hiroo
Kondo', Kentaro Ochiai’, Atsushi Kasugai' (1. QST)
9:45 AM - 10:00 AM

[3003] Conceptual Study on Fusion Neutron Source (A-FNS) Test Modules
*ChangHo Park’, Satoshi Sato’, Masayuki Ohta', Makoto Nakamura', Saerom Kwon', Kentaro
Ochiai’, Atsushi Kasugai', Takashi Nozawa', Hiroyasu Tanigawa' (1. National Institutes for
Quantum and Radiological Science and Technology)
10:00 AM - 10:15 AM

[3004] Conceptual Study on Fusion Neutron Source (A-FNS) Test Modules
*Saerom Kwon', Masayuki Ohta’', Satoshi Sato', Changho Park', Makoto Nakamura®, Motoki
Nakajima', Takashi Nozawa', Hiroyasu Tanigawa', Jaehwan Kim', Tsuyoshi Hoshino' (1. QST)
10:15 AM - 10:30 AM

[3005] Conceptual Study on Fusion Neutron Source (A-FNS) Test Modules
*Masayuki Ohta’, Satoshi Sato', Makoto M. Nakamura', Saerom Kwon', ChangHo Park’, Kentaro
Ochiai’, Youji Someya', Yoshiteru Sakamoto', Atsushi Kasugai1 (1.QST)
10:30 AM - 10:45 AM
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BRSSP ETFIRA-FNS) HERE D 1L OSEERH
(1) BRED1—ILEKBE
Conceptual study on Fusion Neutron Source (A-FNS) test module
(1) Overview of test module
epg B, kR 3R, RN KB, M ko, KE 2!, %A KR!, FERHE %!
TR AR TS B e A

KA SRR T S D A OM BT — % 2 B9 5 72012, Bt e I8 (A-FNS) & 8 fikE
DORRE Y 2 — NV EHW TR Z1T 9, ZREHERBRT U 2 — VOISR FI 21TV, A& % e
SLUTE, PR, ERA LS OZ BEORIICE L CHbMaT L. FIHTREME 2R LT,

F—T—F: BE@AETMETIR, A-FNS, BREBREY 2 —, BERER, 7T v b

1. A-FNS &

QST 75 4 TS T, B G YEF-I (A-FNS) OBEERET 21T > TV %, A-FNS Tid, 40MeV/125mA DO EHEGT
CIRIEY F U LE =5y b EDOBERISIZE D | BRIFTREE 6. 8x10'°n/s @ 14MeV ILfHICE— 7 2 HF 3 5 e+
BRESE, MR RHBREY 2 — A2 W T, BEGHEHHARERZ1T 5, AT A-FNS TIX, #4715
HPET- 2 R A AR SRR TN 2. €. G LIS 0% BRI bR 2,

2. A-FNS HE5$15

RRE Y 2 — LV 2RET 5B
BOKRE SIZIE—LHMIT 1. 5m, &
— A EERZHFEIC 1.5m TH D,
1T B 55 0 2 TP Ve 0 A & R
I, AFMEFEIEK 5x10"n/cn®/s

/ 26+12

~1x10%n/cm*/s TH Y | PP HIR Bl 150cm
JERHMET AT FIZIE T T, & A _
ARET Y2 — L ERET 5, 1 RSSO R TR R ORI ¥ 2 — L R

3. BBREYa1—L

A-FNS Ti&, FHEFHRGHIIE Y 2 —v, 77 7 v MEEMEIRERBRE Y 2 — v, 77 7 v MR
BHEHRBR T 22— ) F U ABHENRFERBRE Y 2 — v, BOHUERERYRBRE Y 2 —, 7
Z Uy MERERRE U 2 — b FHIHIER SRR E Y 2 — L, 7 U — T TRBRE Y 2 — LA A
T R G APEHIR S ARER 21T U RS TR AL R R CHIT T 2 DM BRI 7 — 2 2 TS %, A-FNS
TIE, B A ERRBRE ¥ = — /LT T, A-FNS THRAT L HEKALEOTHTEZFIA L T, ERASCEE
M DRI AERREOKRMA LN OZ BFIC AN 5, K112, BES TOBRMAEMERBRE Y = —1
DOELE Z 7R,

*Satoshi Sato!, Makoto Nakamura', ChangHo Park', Saerom Kwon!, Masayuki Ohta', Kentaro Ochiai' and Atsushi Kasugai'
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ZRESTETFIRA-FNS) BBREY 12— LB SRE
(2) REERRT S X T LRE
Conceptual study on Fusion Neutron Source (A-FNS) test module
(2) Design of the safety and remote maintenance systems
AR R, PR OB, RN R, ME Bm sl RH OREZ Y, T R A RIRKER Y, RE 2
TR R AT SR B TR

A-FNS OZRMERETZ1TV . A-FNS it CITERIFORENER SN D Z 20 Lz, RBEY =
—IVOEIBRSF L AT LERE L, RBRT VU 2 — V2 BRI b &8 D anElEeesE R N2 7 —
R« KRk E TR #BRE LT,

F—0—F : BRI FIR, A-ENS, Zatk, ERRRST, AT ARG BB

1. %5

KR A T TR(A-FNS) Tlx % & O B R & B M N AT D128, 1B & NRO BEHREH#1Z BY
TALRRINEETH S, £ T, A-FNS DLEY AT A, B X OWEHB#I2E T 558 AT A
DO EREH 21T > TV 5,

2. REVATLBZHREDO-HOFiHRE

SOEFERS £ T MR DR D TR E W REOFF AT AT ) SUT TRBUEAT 78 AU E M i O FF AT 6 3
TR, BT ICERIFORE O FRIRIR N ER IND 2 L2 oTz, £ 2T, RIEREEIZE S L7z A-FNS
LR FHRE OMEIT AT, A-FNS TEERFOHE O F/THR DS ER SN2 M EDLO FiRit 21772, B
FIORER. A-FNS [3dE# E— A L CI3IELY ThH 223, TEEOMRD TR E W RI OFF Al @t
WM T D Z R0 (FE 1), A-FNS TEMRFEOHE O FRTX RN ER A IESHIRILEZ B 52 LT,

F 1 SUEMERGE TRBMT b2 fEREFORTE ORI R OHEFR

FHER FAEfE A-FNS HE
RI % ST Z &1 X AYD; > 16D i Ai/Di = 2.54 %
ISR — A P>0.5kW 7> E > 100 MeV/A P=5MW, E =20 MeV/A IER%Y

3. ERRT VR T LBESERE
IFMIF LH## BT 52 RBREY = 72 kL OEEEE
— VBRI T, o —  BET7EAEL F2 kel
TV % R VN T R L - BT 3041

7 A ML OKFEE

VaqarhE

001
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K

L7 IR 72 6 72\ VEE O S5 AT O B RE Y = w - .
ol 2 THTERRST T N~ .
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* Makoto Nakamura!, Satoshi Sato !, ChangHo Park!, Saerom Kwon!, Masayuki Ohta!, Kentaro Ochiai! and Atsushi Kasugai!
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R A 1t FIR (A-FNS) BRERE D 1 — L OB HRE
(3) T3 4y MEEMBHEARTE D 1—)L (BSMTM) DERE
Conceptual Study on Fusion Neutron Source (A-FNS) Test Modules
(3) Design of Blanket Structural Material Test Module (BSMTM)
RN AR, Ve B, OKE FEZ!, A B, ME e AL S FRRER!, RAJE
B B, )1 T
VTR SR BRI TR B e AR

il G P TIR (A-FNS) D7 7 v 7 MEER FREHAERE ¥ = — L (BSMTM) O A SR Gt 21T 7=, K&
AALKEDHEST A B WK - BT 2 Bl L, = —F — 2R 2 B S 27— 4 Rl L 2157,
X—J—F : AT, A-FNS, BBERERE 2 —L, 7547 v ~, F82H, B %+ 7L

[#F] BSMTIMTIL, 77 v/~ MEEM Tod 5 F82HHER i % 10dpa/fpy D
ST ERT 5, BSMTMO B Gk & LT, BB o ORI IZ 3517
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[ EAAA
NZhLBIEER

IR
FIRRES
A B
NUR
SR ST
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[BSMTM O #; - B O BEREHT] BSMTMIEA A AEDREST % H HIIT 8% - BVig
Hr %47 272 MCNPIZ X D BEMRHTIC K VI U & H LIRS, BRBFEOBE g
P& 5 L 72, BSMTM AL ERO K H o1k U & H LS5 % X202
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ORGFEEMERA> Ty
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*ChangHo Park!, Satoshi Sato!, Masayuki Ohta', Makoto Nakamura', Saerom Kwon', Kentaro Ochiai!, Atsushi Kasugai,
Takashi Nozawa' and Hiroyasu Tanigawa'
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BREPHEFR (A-FNS) BBRED 1 —ILOBZHRE
(4) NFMM/ACPM/TRTM/BFMTM &&&t
Conceptual study on Fusion Neutron Source (A-FNS) Test Modules
(4) Design of NFMM/ACPM/TRTM/BFMTM
e bw !, KE O FEZ, ERE R, R B, AN KR, %S SRR, e AL, BRE
B, OB OB, & SEM Y, BE R, il B, R &
B AN T FE B TS A
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F—0— K BERETHIEFIR A-PNS, BHRERT Y 2 — v BT, PPEFRR. F82H, 7T v v b
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WS A R L7z, MCNP (2 L D AT 2 F20i L | SUBRE ¥ = — L ORZ R & 5T U IR SR 3 2 il ST L 72,

2. FERRES1—ILOEREHRRUVERTS

2-1. NFMM: NFMM (35 RBRE ¥ o2 — VPR O RSB EZFHIT 285 2 — L ThH, B—L4
Iy va =R, FRREY 22— L ERIUIRDO NFMM 2 W CTHERT — % 257 5, NFMM
TS EECN L v b B R ERFSEORMNGBERET 5, EHT 2 aHEEREEZ B E LT,
HAEK CYRIC Z FHW T d-Li (Ee=40 MeV) HFVEFIGICIIT D RISHERHEER A Fm L. N A MY —Hrm
HO RS 2 30 L7,

2-2. ACPM: ACPM (IEZH & IR AP A4 F82H BlAE i UL & [R] U Sk iR s 7K (15 MPa, 300 C
D) EiRL. ERGHEF A ST COBMUBEERDEET HEY 22—V Thd, LM LA
55 10dpa/fpy. TREFIFRT 3000 FERTC O BRK Stk TR AT — % 2 BiST 5,

2-3. TRTM: TRTM /% k U 57 2 AR B OV M- 544
ﬁ%ﬁ(d\ﬁm%@ MU F U LR R ORI A T A
WEIZE Y FERT — X 2B T 2R REY 22—V Th D,
A-FNS I TO N U F 7 LEEGEM K OV i%i%h‘ﬁb)
HD MY F U LEMESMEFEL (KB | REE
MU S A RN L T2,

2-4. BFMTM: BFMTM & k U 5 7 2 HEG#AL K OV -4
TR ORZRE TPtk BT — & % FR T2 5T L 0 HS
THEYa2a— NV Thd, IR T—F% L LT, 2~34 T from/'Li: 50 = 3000 appm/fpy
OFEFE SRR TXU U 7 2013 U & LB 2dpa, R
~U 7 AAERE 3000appm OFST — X ZEET 5,
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*Saerom Kwon!, Masayuki Ohta', Satoshi Sato!, Makoto Nakamura!, Changho Park!, Kentaro Ochiai!, Motoki Nakajima!,
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(5) BNPTM/DCTM E&&t. itFAFIA
Conceptual study on Fusion Neutron Source (A-FNS) Test Modules
(5) Design of BNPTM/DCTM, Application
KH e e R PAR B M Ee kb R %A RIS dem R
WA B FERIE &
TR AR TS B e A

A-FNS BRI E Y 2 — 1 & LT, 77 07 v MERHMERBRE 2 2 — )L & GG B &5 I 55 £
Va— VOREARE AL LTz, A-FNS TiE, B REEERITI A T, R AT 5 T ols iF
HAEFELTEY, ICHFHTHWAIRBRE Y 2 — LB IOV AT A OW T OEARMEE N LTz,

F—T0—F o BELAPIEFIR, A-FNS, FRYE T T 0y b BRI, R

1. 8

A-FNS TliE 8 FH O G EHRA R E ¥ = — LA W T, AR Z1T 5, A-FNS R BRE Y = — /L
LT, 7700y MERERBRE Y = —/L(BNPTM), FHIIH IR RSB £ 7 = — /L (DCTM)IZ BT 2
A S EZ G L, AT, Baa B 2 BERBRLUA OIS AR CTHWAREBRE Y 2 — LB L O
AT DOBEEIZOWTHET L7z, MCNP I XD 2= L, 2N O DORBREY 2 — LB LUV AT A

DIZFFEZ RN U BRI S5 2 R Sr L7z,
1 |
BREHBBSHES2—)

2. ERBRE V21— LOBEREHER VRS LT\
2-1. BNPTM: BNPTM T, FRUF T Iy VEY 7T v 7% el ul ;

IV THRINGD b U F 7 MRS PHEF H5 1, BF 8 5=k 5
ENHEWET B DDEY 2 — L Th b, WER L BT ki 5
EARBEEET 52 LIk BT Sy MG || o8

AR 4 P 2 ST % szel | [N\ T

2-2. DCTM: DCTM CHE, JURME TS 5 SRR S HAE R, i) “m
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BTV, YT — 2 £ T 5, ﬁé"ﬁﬁlg):iéﬁ e ema
2-3. WARA: SIFACE, SR (128 2RHLT o 186 [222%)
TR — IR KD R - T3 - BRSEH RI 228K, (A1 3 B4 x 2E 167 [198%]

5. 112 ®Mo DR & BERD AR, A-FNS TH, 6 BFsT x1E 122 [146%)

TWEBLZFRITITME TE D Mo ZAEKTEX 5, Zoftl, Rkt
JAMAI T ORIV X — A RENZ LD 2 U 3 RO
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[3006-08] Neutron Field Evaluation
Chair:Nakamura Makoto(QST)
Fri. Mar 22, 2019 10:50 AM - 11:40 AM Room O (Common Education Bildg. 2 4F No.46)

[3006] Re-preparation of a gas target at Tohoku University FNL for neutron
detector calibrations and the neutron field evaluation by the PHITS code
*Takeo Nishitani', Shigeo Matsuyama?, Toshiya Sanami®, Kunihiro Ogawa'*, Mitsutaka Isobe’*
(1. NIFS, 2. Tohoku Univ., 3. KEK, 4. SOKENDALI)
10:50 AM - 11:05 AM
[3007] Evaluation of Neutron Flux Distribution using Activation Foil/Wire and
Imaging Plate
*Yasuyuki Ogino', Keisuke Mukai'?, Juro Yagim, Satoshi Konishi’? (1. Graduate School of
Energy Science, Kyoto University, 2. Institute of Advanced Energy, Kyoto University)
11:05 AM - 11:20 AM
[3008] Experimental evaluation of the amount of radioactivity formed in the
torus hall of the large helical device
*Yuya Yamamoto', Makoto Kobayashi*®, Tomoyo Tanaka', Sachiko Yoshihashi', Akira Uritani’,
Kenichi Watanabe', Atsushi Yamazaki', Kunihiro Ogawa®?, Takeo Nishitani?®, Mitsutaka Isobe®?
(1. Nagoya Univ., 2. NIFS, 3. SOKENDAI)
11:20 AM - 11:35 AM
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PHITS [Z & % o 1% F 35 1 14 A (i
Re-preparation of a gas target at Tohoku University FNL for neutron detector calibrations and the neutron
field evaluation by the PHITS code
PEA BESR L Rl BB 2L B O, VI ER M BEED kg
YRR, PR, CEsm X —iF, YRR

LHD OFEKFZET 7 A~ E R THEHAT 2T RHSSOBIEZ B E LT ALK FNL OFEKEH A X —7
v NOHIEEEIT -T2, F72 PHITS (2K V8B L7=EAKFEN A X —47 v b ORI 247 - 72,

F—J—F: EKEHTRZ—47 >+, BHILKFENL, 72, PHITS, LHD

1. #&
KREIAY F3 VAL (LHD) T 2017 47 3 A B EAKFR T T A~ FEhr & BAsh L7z, LHD TITEFEO i1
MRS A LTV, Z0 0 ORMETED 72912 2-5MeV OHFIFHO HEMED LW EFEALETH
%5, & Z CHAEKZmEPETFERE (FNL) HICEKRZETAZ—47 > b2 H{EH L1,
2. EXFRHRE—F v L
B L7 FNL HOBEKFETAZ =5 v N&EH 1 ITRT, HRENL
H AT ML ¢ 10.8 mm X 30 mm T, NHEIA ORI 6.47 um
JEDN—= =T A NVEHEH LT, WAELVEZ—-HEZIZL
7o, 1~12KEOHEKBET A ZFTIE LT,
3.PHITS I— FIZK BEKRFRHREI—4F v FOBHIEFEM
BUE L T2 HAKFET AL =5 b ORYET38E K% PHITS
a— REHAWTEMI L7z, L LA Y P Ld PHITS Tl

[

1 HAER FNL HEKFET A Z—5 > b

10MeV LU F 0 D(d, ny'He St & k54— > b, fRT % o —Qgeg ——80¢eg. '
X (R AT OWBIENE, £ 2T D, n'He iU g ]
O MY WTEIRE 7 7 A L% Rk L. PHITS O Frag Data K&AE §1f' ;
ERR L CABRIEDPIET A bL - 75 97 AEHE 3 _
L7z, D(d, n)He KISOWAMEHIE, BEORICHT2EHA 5 10} .
0 (6)=0 1(1+Acos® 6 +Bcos* 0 )/4 = (1+1/3A+1/5B) % EBr== 3

RITEW L THW-, D, n)’He ) JSiE 2 (KRG TH 5 DT, 107 ottt bl
C RS WTE I A/ AS . PHITS O Frag Data I i 5 Neutron energy (MeV)

A AT O EMAKTRHOWMICT 5 0BRSS, AT 10 D¢ B2 EKRBAZ =T ML DR T A
0~180° £T 181 /&, THEFZRAF—(300IMeV Z& 1~ 7 PF

6.99MeV £ T600 5 & L7, M2 1% 3MeV DA OIS D 0°
30° L 60° | 150° IZBTF AT AT MVvEIRT, AETLICHEAEDO LWHETRELN TS Z L
Bond, MEZ RNV —REME, TRAEERFEEIZOWTHRNT 5,

*TakeoNishitani', Shigeo Matsuyama® , Toshiya Sanami® , Kunihiro Ogawa'* and Mitsutaka Isobe'*
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Evaluation of Neutron Flux Distribution using Activation Foil/Wire and Imaging Plate
IKEF vE2 Y, R RERh 2, KR EERS 2, N 22
VRS R R P = L X — B2 ek, 2 i R = oL — B T e T

BAIr 727y vO KU F o AEFE A T 5 720120, BRI R A ORMENLE L /e D.
AW T, /MO DD @G IR B AT S T A2 EBRRNICELE LSRR L O BRI
HEL, BRELEEBOE SN T ~BBIORN—4E, A A—V 77— E2HOTHIEL
7o, ZOEBRTHEONTEREZ, MCNPIZ XD ET LRt HE & i35 2 & ¢, TR OZEM A0 -
ARy

X—I—F: 77 7y b, R, A A=Y 77 L— b, PR TEREEE, b

1. #E

BREIF I A END T T 7y bD N F U AEFEEL(TBR) 2 7l 92 72 OI121E, EVFEE To
F RS DOBAFNMETH Y, TDT=DITIE MCNP 72 EIC L 2 Pkt Bz, EBEORIE 229
. BRINTWALHETFHEITED S B, BEHbEE W7o sGHI 21T 72 o o ijib [11E 2 555
(2, AR TR IELE LA A=V I L— b2 W HIEZRIE L. ZORE, HiRkE, 22
I RNV OREEMEZ R L7Z. £ A=Y 77 L— MI K25 TOREIZIE, 7V AAORE &
WO MOFRGEIIZRNVERZRNH Y, A AFI v I L VOIRE, WEROHARANER « 4 A—V
VI T L— IR TRHETH D EWVWI A v hEAT D, £, &AL VUL, TAATBVT LR EE
HWbZ & T, EHORVX—FIE CORPETHRAENATREL 72 5.

2. IRFE

/N D DD #ZRA IR 2 D TR T 2 3 AR SR (P HE TR ARG 1.5 X 107/s), FEIZARY =F LT
X o THERL SN 2 EBRIAZNICE N2 BEB L OEBR~RF 21T o 72, BEHE S 548810134
B, ATVULE, TAARTRULEEERL, RO Z W D 7O Dy il
\CA4 B 2L E L7 (Fig.l). MBERZRICHEHE LI-&RI%, 4 A—Y 7 7 L— h(Fujifilm BAS-MS)IZ k> T
= CHRE 21TV, A%+ F—(Molecular Dynamics STORMS8200) T & — Tl R % e(PSL)HRE OMIE 217
otz £, EEROFEBRFEE L OREBEODIZ, MCNP5(E:T — % :ENDF/B-VIL1,FENDL-3.1)IZ & -
TET /WL L2 R TOHRYE TS 21T > 7 (Fig.1). F£7=, VCsEEHNTA A=Y 77 L—
DOIREEITV, A A=V 77— MILoTHSEENS PSL & B o~ O34 ORI Z T~

1.E+08

z - HE
foils =
y c

and S LE+07

wiies ] .

neutron A
‘W v

nel a 1.E+06
©
graphite E'

oil é 1.E+05

1.E+03 1.E+04 1E+05 1.E+06
Net PSL (PSL/cm?)
Fig.1 MCNP ToOaF{kH Fig.2 Cs #512 L % IP OfZIE

. BR-EBER
A A= 7T L— FOKRIERER %A Fig2 (ZxT. o PSL & & fitlho AL RFE S 720 O B,y &
e, XFHK SHTOEPH CEMANIOMA L TWD Z & 2R L. B bE&R» 5 57 PSL BT,
10° ~ 10° PSL/cm? O[] CHUS S iz 728, RIEREFIZEES & b4 8 O &3 (photons/cm?) | Z HA 5L L 7=.
BEHE B OFEBREB L OHE TEHOLND H o~ 3 E B & PR S O - ORRIE, HEECT 5
W 2 FRRICA LTV o0, FrETEEtEics L CEBRE RSN THARENE L. 20
FRE LT, BRETDOIH VMO RINAX =T LA A=V T T L— NIFGTHREN R 25 2 L%
Fons.
BEXH

[1] Kentaro OCHIAI, Yosuke TATEBE, Keitaro KONDO, Seiki OHNISHI, Satoshi SATO, Kosuke TAKAKURA, and Chikara
KONNO, Nuclear science and technology, 142-145 (2011)
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Experimental evaluation of the amount of radioactivity formed in the torus hall of the
large helical device
LA AR, R B 28, Hp AL EE e, R ', OEL OB, Ll
AN EDR 28, Pa4 R 2, BEED O 28
A ERY, 2EEEEHE, SR

KIIAY VB CHEMINT-EAFE ST XvER 2nd F ¥ o 2— 2BV THEHMEIE 2 IV CTREERT B
DS EMTEREZE U, ki 72 BE I E IR b 5 b O Fil 21T - 7=,

¥—U— N :LHD, e, B, B ek
1. %8

M5z B WL - T D RZ R S R 22 AT IS 8 D KT~ 1 V3EE  (LHD) 1238\ T, Ak 30 EE 2B\ THEK
KT T AEROD 2nd F ¥ o= T, KR T A~ ERTIE, A SUSIZE > T 2.5 MeV O
HPE T RAT D, Z ot LHD RMEO A7 53 2 7 U — MNEES OREEY)CE M % i S &
Do ZDT, FEROBREIAIF OB ILAFE RS, EREFICB T 2 EEREOM E2E 2 256, Zhb
D HEHE DI E DRI L EARAIR TH D, & I Ty AMFZETITRHEIEZ O T2 i E T Al & D )
E & RIS T v EHE o — K PHITSW & b = — K DCHAIN-SP % N CL Rk 7 it
LW DR R D BT 21T > 72,
2. FE
2-1 AT v VRIZBIT DS O BT
AW ClE, LHD THW LTV S SUS316L 0/ 7 (40%40%0.3mm) &, gD 7= SUS316 D/
(20x20x1mm) % LHD O~ — ~E & LHD 705 10m, 23m, 35m BAL/Z5FTICRRE L, HAE TS 7 XA~ E
RO h e S8 72, b S8 7%/ & HPGe 8RR Z AW THE L, B Shi i <
DZFNX—=DOAERR L HEMEEERE LT, 72, h Uy MO OIEHEEEZHEE LT,
22F VT HANE YT 2 b— g VI X B BEHEE DR

SUS316, SUS316L (2% £41 5 Co, Mo, Ni|Z# H L C PHITS # L O DCHAIN-SP | & % b & D
A ATV, 2.1 TR LAV HER R & il LTz,
3.

SUS316 X° SUS316L # I T X = L— 3 v & EROBLED O BESHEE ORI 21T - 72, AAFIEICE
WT I HOMENCIE 5Mn(312d) & 0Co(5.26y) S EWIHE M & LTI E 78D Z &EnmninoTe, S5,
a7 ) — bR EMOMEHZ DWW T H BEHEEOFHII 21T > TV FETH D,

2% TR
[1] =M%~ ,PHITS User’s Manual Ver.3.027(2017)
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