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and Divertor)
Chair: Nakamura Makoto (QST)
10:45 AM - 11:30 AM Room B (16-102 Building No.16)

Oral presentation | V. Fusion Energy Engineering | 501-5 Fusion
Neutronics

[3B01-05] Fusion neutronics
Chair: Tsuyoshi Hoshino (QST)
9:30 AM - 10:45 AM Room B (16-102 Building No.16)

[3B01] Evaluation of shielding properties in equatorial
port with WCCB TBM
*GWON HYOSEONG", HIROMASA 11DA?, HISASHI
TANIGAWA", ATSUSHI WAKASA', TAKANORI HIROSE,
YOSHINORI KAWAMURA" (1. QST, 2. NAT)
9:30 AM - 9:45 AM

[3B02] Overview of the Neutron calibration experiment
at LHD and its neutronics analysis
*Takeo Nishitani', Kunihiro Ogawa“, Mitsutaka
Isobe'?, Masaki Osakabe'-, Hiroki Kawase?, Neng Pu?,
Jungmin Jo®, MunSeong Cheon*, Yuri Kashchuk®, Vitaly
Krasiknikov® (1. NIFS, 2. SOKENDAI, 3. Seoul National
Univ., 4. NFRI, 5. RFDA, 6. 10)
9:45 AM - 10:00 AM

[3B03] Sensitivity Calibration of Neutron Yield
Measurement System with Activation Method
for LHD
*Tomoyo Tanaka', Siyuan Li% Neng Pu®, Akira Uritani’,
Kenichi Watanabe', Sachiko Yoshihashi', Atsushi
Yamazaki', Mitsutaka Isobe®*, Kunihiro Ogawa>*,
Takeo Nishitani* (1. Nagoya University, 2. Fukui
University of Technology, 3. SOKENDAI, 4. National
Institute for Fusion Science)
10:00 AM - 10:15 AM

[3B04] Experimental Validation of Neutron Economy
Measurement of Blanket at the range of Tritium
Breeding Ratio around Unity
*Satoshi Konishi', ryuta kasada', taishi sugiyama1 (1.
Kyoto university)
10:15 AM - 10:30 AM

[3B0O5] A study of potential risk of Advanced Fusion
Neutron Source
*Makoto Nakamura', Kentaro Ochiai’, Hiromitsu
Suzuki' (1.QST)
10:30 AM - 10:45 AM

Oral presentation | V. Fusion Energy Engineering | 501-4 Reactor
Component Technology, First Wall, Divertor, Magnet

[3B06-08] Nuclear Fusion Engineering (First wall
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[3B06] Evaluation of the applicability of directional
solidification for the purification of molten salt
Flinak
*Hiroki Shishido’, Toshiyuki Onodera?, Keitaro
Hitomi", Noritaka Yusa', Hidetoshi Hashizume' (1.
Tohoku Univ., 2. Tohoku Institute of Technology)
10:45 AM - 11:00 AM

[3B07] Construction of the combined probe array for
heat flux monitoring
*Hiroto Matsuura’, Shinji KOBAYASHI?, Shunsuke
OHSHIMA?, Tohru MIZUUCHI?, Yosuke NAKASHIMA®

(1. Osaka Pref. Univ., 2. Kyoto Univ., 3. Univ. of

Tsukuba)
11:00 AM - 11:15 AM

[3B08] Evaluation of subcooled boiling heat transfer
characteristic of a self-formed swirling flow
downstream of dual and triple elbow under one-
sided heating condition
*Hiroshi Kawakami®, Shinji Ebara’, Hidetoshi
Hashizume (1. Tohoku university)

11:15 AM - 11:30 AM

Oral presentation | V. Fusion Energy Engineering | 501-3 Tritium Science
and Technology (Fuel Recovery and Refining, Measurement, lisotope
Effect, Safe Handling)

[3B09-10] Tritium technology (production and

measurement)
Chair: Kazunari Katayama (Kyushu Univ.)
11:30 AM - 12:00 PM Room B (16-102 Building No.16)

[3B09] Establishment of tritium transfer model in
Li,TiO5 pebble
*Makoto Kobayashi', yasuhisa Oya2 (1. National
Institute for Fusion Science, 2. Shizuoka University)
11:30 AM - 11:45 AM

[3B10] Design of tritium gas cell for BIXS by Monte
Carlo simulation
*Masanori Hara', Shinsuke Abe', Masao Matsuyama',
Tsukasa Aso?, Katsuyoshi Tatenuma®, Tomohiko
Kawakami®, Takeshi Ito® (1. University of Toyama, 2.
National Institute of Technology, Toyama College, 3.
KAKEN)
11:45 AM - 12:00 PM

Oral presentation | V. Fusion Energy Engineering | 501-3 Tritium Science
and Technology (Fuel Recovery and Refining, Measurement, lisotope
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Effect, Safe Handling)
[3B11-15] Tritium technology (production and

recovery)
Chair: Masanori Hara (Univ. of Toyama)
2:45PM - 4:10 PM Room B (16-102 Building No.16)

2017 Annual Meeting

202-1 Radiation Behaviors, Radiation Shielding
[3D01-04] Shielding materials, detector, code and

material standard
Chair: Fumiyoshi Nobuhara (TNS)
9:30 AM - 10:35 AM Room D (16-204 Building No.16)

[3B11] CO, release from Li,TiO; pebble with rising
temperature and Li mass transfer
*Kazunari Katayama', Ryotaro Yamamoto', Tsuyoshi
Hoshino?, Haruaki Sakagawaq, Satoshi Fukada® (1.
Kyushu Univ., 2. QST)
2:45 PM - 3:00 PM

[3B12] Study on lithium rod test module and irradiation
method of tritium production using high
temperature gas-cooled reactor
*Yuma Ida", hideaki matsuura’, yuki koga1, ryou
okamoto', satoru nagasumi1, kazunari katayamaz,
teppei ootsuka®, minoru goto®, shigeaki nakagawa®,
etsuo ishitsuka® (1. Kyushu Univ.Department of
Applied Quantum Physics and Nuclear Engineering, 2.
Kyushu Univ.Interdisciplinary Graduate School of
Engineering Sciences, 3. kindai Univ.Department of
Science and Engineering, 4. Japan Atomic Energy
Agency)
3:00 PM - 3:15PM

[3B13] Correlation of wide range of experimental H,
desorption curves by a direct bubble contact
with Li-Pb eutectic alloy
*Satoshi Fukada', Mao Kinjyo1, Terunori Nishikawa',
Kadzunari Katayama', Takumi Hayashi?, Kanetsugu
Isobe? (1. Kyushu Univ., 2. QST)
3:15PM - 3:30 PM

[3B14] Effect of ammonia on the efficiency of tritium
oxidation over catalyst for air detritiation
system
*Yasunori Iwai’, Yuki Edao’, Akiko Kondo', Katsumi
Sato' (1.QST)
3:30 PM - 3:45PM

[3B15] Effect of moisture and hydrocarbons on
catalytic reactor for tritium oxidation
*Yuki Edao’, Katsumi Sato', Hiroshi Inomiya1, Hiroo
Asahara', Akiko Kondo', Yasunori Iwai’, Takumi
Hayashi" (1.QST)
3:45PM - 4:00 PM

Oral presentation | Il. Radiation, Accelerator and Beam Technologies |
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[3D01] Developement of LED sctintillation fiber
detector for radioactivity measurement of the
decontaminated waste
*Noriaki Nakao', Motoyuki Asada', Takashi Kurihara',
Yoshihiko Susuta', Masakazu lwabuchi’, Tomoo
Shimada' (1. Shimizu Corporation)

9:30 AM - 9:45 AM

[3D02] Measurements of skyshine photons using LaBr
Scintillation Detector around Unit 3 at
Fukushima Daiichi Nuclear Power Station
*Hideo Hirayama”, Kenjiro Kondo'?, Seishiro Suzuki?,
Kohei Iwanagaz, Yoshihiko Tanimuraz’s, Hiroshi
Nagata®® (1.KEK, 2. NRA, 3. JAEA)

9:45 AM - 10:00 AM

[3D03] Adjoint Photon Transport in PHITS
*Alex Malins', Masahiko Machida', Koji Niita® (1.
JAEA, 2. RIST)

10:00 AM - 10:15 AM

[3D04] Improvement and application of displacement
damage calculation method for electron, muon
and pion in PHITS
*Yosuke lwamoto' (1. Japan Atomic Energy Agency)

10:15 AM - 10:30 AM

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

[3D05-09] Code and material standard
Chair: Koichi Okuno (HAZAMA ANDO CORP.)
10:35 AM - 12:00 PM Room D (16-204 Building No.16)

[3D05] Discussion on the standarization of shielding
material
*Ken-ichi Kimura', Mikihiro Nakata?, Koichi Okuno®,
Yoshihiro Hirao?, Satoshi Ishikawa®, Yukio Sakamoto®

(1. Fujita Corporatin, 2. MHI-NS, 3. Hazama-Ando , 4.

National Marine Research Insititute , 5. ITOCHU
Techno-Solutons, 6. ATOX Corporation)
10:35 AM - 10:50 AM

[3D06] Discussion on the standardization of shielding
material
*MASAHIRO TANIGUCHI", Kennichi Kimura 2, Okuno
Koichi®, Koji Oishi #, Ken-ichi Tanaka °, Masahiro

Yoshida ©, Osamu Kontani’, Toshinobu Maenakas,
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Satoshi Ishikawa®, Yoshihiro Hirao '® (1. TAISEI
Corporation, 2. Fujita Corporation, 3. Hazama-Ando
Corporation, 4. Japan Environment Research Co. LTD.,
5. The Institute of Applied Energy, 6. Nuclear Safety
Technology Center, 7. KAJIMA Corporation, 8.
TAKENAKA Corporation, 9. ITOCHU Techno-Solutions
Corporation, 10. National Maritime Research
Institute)
10:50 AM - 11:05 AM

[3D07] Discussion on the standardization of shielding
material
*Mikihiro Nakata', Ken-ichi Kimura?, Koichi Okuno®,

Toshio Amano®, Kazuaki Kosako®, Tomohiro Ogata6

(1. MHI Nuclear Systems And Solution Engineering, 2.

Fujita, 3. Hazama-Ando, 4. ITOCHU Techno-Solutions,
5. Shimizu, 6. MHI)
11:05 AM - 11:20 AM

[3D08] 2016 Activity Summary on Simple Calculation
Code Review WG for Radiation Shielding
*Yoshihiro Hirao', Norihiro Matsuda?, Hiroki
Sakamoto®, Hidenori Kawano®, Seiki Ohnishi’,
Fumiyoshi Nobuhara® (1. NMRI, 2. JAEA, 3.
TRANSNUCLEAR, LTD., 4. ATOX, 5. Tokyo Nuclear
Services Co., LTD.)
11:20 AM - 11:35 AM

[3D09] 2016 Activity Summary on Simple Calculation
Code Review WG for Radiation Shielding
*Fumiyoshi Nobuhara', Yoshihiro Hirao 2, Norihiro
Matsuda®, Hiroki Sakamoto?, Yukio Sakamoto®,
Mitsushige Iwashita®, Kentaro Yoshioka’ (1. Tokyo
Nuclear Services Co., LTD., 2. NMRI, 3. JAEA, 4.
TRANSNUCLEAR, LTD., 5. ATOX, 6. IHI, 7. TOSHIBA)
11:35 AM - 11:50 AM

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

[3D10-13] Shielding Materials
Chair: Masahiro Taniguchi (TAISEI CORP.)
2:45 PM - 3:50 PM Room D (16-204 Building No.16)

[3D10] Fabrication of the hardened bodies of boron
carbide (B,C) with geopolymer binder using a
Warm press Method
*Kosuke Kubota' (1. Nagoya institute of
technology)
2:45 PM - 3:00 PM

[3D11] Comparison of a low-activation effect between

B,C-loaded concrete and epoxy resin board
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*Seiichiro Tanaka', Koichi Okuno' (1. HAZAMA ANDO
CORPORATION)
3:00 PM - 3:15 PM
[3D12] Development of light and highly functional
radiation-shielding cloth by using a silk glass
technique
*yoko iwamiya', Kohmei Halada?, Masayoshi Kawai®
(1. Chouetsu Glass Chemistry Laboratory, 2. SusDI,
3. KEK)
3:15PM - 3:30 PM
[3D13] Development of light and highly functional
radiation-shielding cloth by using a silk glass
technique
*Masayoshi Kawai'?, Yoko Iwamiyaq, Kohmei Harada®
(1. Choetsu Glass Chemistry Laboratory, 2. High
Energy Accelerator Research Organization, 3.
Sustainability Design Institute)
3:30 PM - 3:45PM

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

[3E01-04] Minor actinide nuclear data 1

Chair: Satoshi Chiba (Tokyo Tech)
9:50 AM - 10:55 AM Room E (16-205 Building No.16)

[3E01] R&D for accuracy improvement of neutron
nuclear data on minor actinides
*Hideo Harada', Osamu Iwamoto', Masayuki lgashira?,
Tatsuya Katabuchi?, Jun-ichi Hori®, Others 14"* (1,
JAEA, 2. Tokyo Institute of Technology, 3. Kyoto
University)
9:50 AM - 10:05 AM

[3E02] R&D for accuracy improvement of neutron
nuclear data on minor actinides
*taro nakao', kazushi terada’, atsushi kimura', syoji
nakamura', osamu iwamoto’, hideo harada’', masayuki
igashira?, tatsuya katabuchi?, jun-ichi hori® (1. Japan
Atomic Energy Agency, 2. Tokyo Institute of
Technology, 3. Kyoto University Research Reactor
Institute)
10:05 AM - 10:20 AM

[3EO03] R&D for accuracy improvement of neutron
nuclear data on minor actinides
Kazushi Terada’, Taro Nakao', Atsushi Kimura', *Shoji

Nakamura', Kazushito Mizuyama', Nobuyuki lwamoto”,
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Osamu lwamoto', Hideo Harada' (1. Japan Atomic
Energy Agency)
10:20 AM - 10:35 AM

[3E04] R&D for accuracy improvement of neutron
nuclear data on minor actinides
*Atsushi Kimura', Shoji Nakamura', Kazushi Terada',
Taro Nakao', Hideo Harada', Tatsuya Katabuchi?,
Masayuki Igashiraz, Satoshi Fukutani®, Fujii Toshiyuki
3, Jun-ichi Hori®* (1. Japan Atomic Energy Agency, 2.
Tokyo Institute of Technology, 3. Kyoto University)
10:35 AM - 10:50 AM

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

[3E05-08] Minor actinide nuclear data 2
Chair: Yukinobu Watanabe (Kyushu Univ.)
10:55 AM - 12:00 PM Room E (16-205 Building No.16)

[3EO5] R&D for accuracy improvement of neutron
nuclear data on minor actinides
*Yoshiyuki Takahashi1, Jun-ichi Hori1, Tadafumi Sano1,
Hiroshi Yashima', Shoji Nakamura?, Hideo Harada® (1.
Kyoto University Research Reactor Institute, 2. Japan
Atomic Energy Agency)
10:55 AM - 11:10 AM

[3E06] R&D for accuracy improvement of neutron
nuclear data on minor actinides
*Jun-ichi Hori", Hiroshi Yashima', Tadafumi Sano’,
Yoshiyuki Takahashi', Hideo Harada® (1. Kyoto Univ.,
2. JAEA)
11:10 AM - 11:25 AM

[3EO07] R&D for accuracy improvement of neutron
nuclear data on minor actinides
*Tatsuya Katabuchi', Masayuki Igashiraq, Kazushi
Terada?, Atsushi Kimura?, Shoji Nakamura?, Taro
Nakao?, Osamu Iwamoto?, Nobuyuki Iwamoto?, Hideo
Harada?, Jun-ichi Hori® (1. Tokyo Institute of
Technology, 2. Japan Atomic Energy Agency, 3. Kyoto
University)
11:25 AM - 11:40 AM

[3E08] R&D for accuracy improvement of neutron
nuclear data on minor actinides
*Nobuyuki lwamoto’, Kazuhito Mizuyama®, Osamu
Iwamoto (1. JAEA)
11:40 AM - 11:55 AM

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

[3E09-14] Charged particle reaction
Chair: Satoshi Kunieda (JAEA)
2:45 PM - 4:20 PM Room E (16-205 Building No.16)

[3E09] Measurement of Double Differential Cross
Section for Evaporated Charged Particle
Production from Proton-Induced Reactions
*Yuji Yamaguchi', Toshiya Sanami?, Yusuke Uozumi’

(1. Kyushu Univ., 2. KEK)
2:45PM - 3:00 PM

[3E10] Activation cross sections of deuteron-induced
reactions on natural palladium for '®Ag
production
Naoyuki Ukon', *Masayuki Aikawa', Yukiko Komori?,
Hiromitsu Haba®? (1. Hokkaido Univ., 2. RIKEN)

3:00 PM - 3:15PM

[3E11] Cross section measurement of isotopes
produced in proton and deuteron-induced
spallation reactions on 'Y
*Junki Suwa”, Yukinobu Watanabe', Shoichiro Kawase”,
Keita Nakano', Shouhei Araki’, He Wangz, Hideaki
Otsu?, Hiroyoshi Sakurai?, Satoshi Takeuchi®, Yasuhiro
Togano® (1. Department of advanced Energy
Engineering sciences, Kyushu University, 2. RIKEN, 3.
Tokyo Institute of Technology)
3:15PM - 3:30PM

[3E12] Calculation of isotope production cross sections
for proton and deuteron induced spallation
reactions using PHITS
*Shunsuke Sato’, Yukinobu Watanabe', Tatsuhiko
Ogawa?, Koji Niita® (1. Kyushu Univ., 2. JAEA, 3.
RIST)

3:30 PM - 3:45PM

[3E13] Contribution of Isobaric Analog Resonance to
(p,n) Spectra at Intermediate Energies
*Shintaro Hashimoto', Tatsuhiko Sato’, Koji Niita?

(1. JAEA, 2. RIST)
3:45PM - 4:00 PM

[3E14] Radiation is made to Syusoku by semiconductor
Nano crystal particles
*Hiroshi Kano' (1. Office Kano)

4:00 PM - 4:15 PM

Oral presentation | IlI. Fission Energy Engineering | 301-2 Reactor
Design, Nuclear Energy Strategy, Nuclear Transmutation
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[3F01-05] MA Transmutation
Chair: Cheol Ho Pyeon (Kyoto Univ.)
9:30 AM - 10:45 AM Room F (16-206 Building No.16)

[3F01] Study on the Minor Actinide Transmutation
utilizing Monju Data
*Koji Fujimura®, Shota Shirakura’, Shigeo Ohki?,
Toshikazu Takeda® (1. Hitachi-GE Nuclear Energy,
Ltd., 2. Japan Atomic Energy Agency, 3. University of
Fukui)
9:30 AM - 9:45 AM

[3F02] Study on the Minor Actinide Transmutation
utilizing Monju Data
*Takanori Kitada', Satoshi Takeda', Toshikazu
Takeda?, Koji Fujimura®, Sigeo Ohki* (1. Osaka
University, 2. Fukui University, 3. Hitachi-GE Nuclear
Energy, 4. Japan Atomic Energy Agency)
9:45 AM - 10:00 AM

[3F03] Study on the Minor Actinide Transmutation
utilizing Monju Data
*Kenji Yokoyama', Toshikazu Takeda?, Kazuyuki
Numata' (1. JAEA, 2. Univ. of Fukui)
10:00 AM - 10:15 AM

[3F04] Study on the Minor Actinide Transmutation
utilizing Monju Data
*Tadafumi Sano’, Toshikazu Takeda?, Koji Fujimura®
(1. Kyoto University Research Reactor Institute, 2.
University of Fukui, 3. Hitachi-GE Nuclear Energy)
10:15 AM - 10:30 AM

[3FO5] Study on the Minor Actinide Transmutation
utilizing Monju Data
*Shota Shirakura’, Satoshi Itooka', Toshikazu Takeda?
(1. Hitachi-GE, 2. Univ. of Fukui)
10:30 AM - 10:45 AM

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

[3F06-07] Strategy of Reactor Type
Chair: Kazuteru Sugino (JAEA)
10:45 AM - 11:15 AM Room F (16-206 Building No.16)

[3F06] Study on full recycling of TRU utilizing LWR and
FR
*Ren Shimada’, Satoshi Takeda', Takanori Kitada' (1.
Osaka University)
10:45 AM - 11:00 AM

[3FO7] Study on the deployment scenario of Light
Water Reactors and Fast Breeder Reactors in

Japan for maintaining nuclear power generation

©Atomic Energy Society of Japan
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share at 20-22%

*Akiyoshi Tsuji1, Horoki Takezawa', Naoyuki Takaki’
(1. Tokyo city University)

11:00 AM - 11:15 AM

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

[3F08-10] Core Neutronics Evaluation
Chair: Hirokazu Ohta (CRIEPI)
11:15 AM - 12:00 PM Room F (16-206 Building No0.16)

[3F08] Comparison of Calculation Results of Benchmark
Problem for ASTRID Initial Core (3)
*Akihiro Hara', Christine COQUELET—PASCAL2 1.
Toshiba Energy Systems and Solutions, 2. CEA, DEN,
DER, SPRC/LEDC, Cadarache)
11:15 AM - 11:30 AM

[3F09] Effect of Na void propagation to void reactivity
in Fast Reactors with Sodium Plenum
*Toshikazu Takeda', Koji Fujimura2 (1. Research
Institute of Nuclear Engineering ,University of Fukui,
2. Hitachi-GE Nuclear Energy,Ltd)
11:30 AM - 11:45 AM

[3F10] Research and Development of RBWR for High
Efficiency Transuranium Elements Burner
*Junichi Miwa', Yasunobu Nagayaz, Masaya Ohtsuka’

(1. Hitachi, 2. JAEA)

11:45 AM - 12:00 PM

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

[3F11-13] Core Design 2 (Breeder Reactor)
Chair: Kazuteru Sugino (JAEA)
2:45 PM - 3:35 PM Room F (16-206 Building No.16)

[3F11] Preliminary Study of Super FBR with Multi-Axial
Fuel Shuffling
*Shogo Noda', Takayuki Someya?, Akifumi Yamaji' (1.
Department of Applied Physics, School of Advanced
Science and Engineering, Waseda University, 2.
Cooperative Major in Nuclear Energy Graduate School
of Advanced Science and Engineering, Waseda
University)
2:45PM - 3:00 PM

[3F12] Core design of breeding PWR using tightly
packed fuel assembly
*Tetsuo Takei', Akifumi Yamaji' (1. Waseda Univ.)
3:00PM - 3:15PM

[3F13] Evaluation of Breeding Performance of Static
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Molten Salt Reactor
*Takumi lida', Naoyuki Takaki’ (1. Tokyo City Univ.)
3:15PM - 3:30 PM

Oral presentation | Ill. Fission Energy Engineering | 301-2 Reactor
Design, Nuclear Energy Strategy, Nuclear Transmutation
[3F14-16] Core Design 3

Chair: Naoto Aizawa (Tohoku Univ.)

3:35 PM - 4:25 PM Room F (16-206 Building No.16)

[3F14] Optimization of neutron irradiation field for
producing high quality and large scale
semiconductor in pebble bed HTGR
*Masaru Ishimaru®, Naoyuki Takaki’ (1. Tokyo City
University)
3:35PM - 3:50 PM

[3F15] Initial Core Design of CANDLE Bunring Fast
Reactor Using Plutonium from LWR Spent Fuel
*Hiroki OSATO", Jun NISHIYAMA?, Toru OBARA® (1.
Department of Nuclear Engineering, Tokyo Institute of
Technology, 2. Laboratory for Advanced Nuclear
Energy, Institute of Innovative Research, Tokyo
Institute of Technology)

3:50 PM - 4:05PM

[3F16] Feasibility of Breed and Burn Reactor with
Continuous Fuel Moving
*Kazuki Kuwagaki1, Jun Nishiyamaz, Toru Obara? (1.
Tokyo Institute of Technology, Department of Nuclear
Engineering, 2. Tokyo Institute of Technology,
Institute of Innovative Research, Laboratory for
Advanced Nuclear Energy )

4:05PM - 4:20PM

Oral presentation | IlI. Fission Energy Engineering | 305-1 Design and
Manufacturing of Reactor Components and Transportation
Vessel/Storage Facility

[3G01-02] Design of He piping of HTTR and

transport cask for accelerator target
Chair: Yasuhisa Nishi (CRIEPI)
10:00 AM - 10:35 AM Room G (16-207 Building No.16)

[3G01] High temperature heat transport piping design
for HTTR-GT/H, plant
*Shoichi Horii', yasunobu nomoto’, hiroyuki sato’, xing
yan' (1. Japan Atomic Energy Agency)
10:00 AM - 10:15 AM

[3G02] Design of transfer cask of irradiated mercury

vessel at J-PARC spallation neutron source

©Atomic Energy Society of Japan
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*Masahide Harada', Toshitsugu Uchida’, Mitsuaki
Sekijimaﬂ, Katsuhiro Hagaq, Hiroyuki Kogawa1,
Hidetaka Kinoshita', Hiroshi Takada', Koichi Sato',
Koichi Masuyama® (1. JAEA)

10:15 AM - 10:30 AM

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

[3G03-05] Monitoring and Inspection

Chair: Masahiro Miki (Hitachi)

10:35 AM - 11:25 AM Room G (16-207 Building No.16)

[3G03] Verification of Alternative Dew Point
Hygrometer for CV-LRT in Monju
*Masakazu Hatori’, Fumiyasu Ono', Hisashi Abe?,
Hiroshi Kitano?, Nobuo Hashiri®, Taisuke Inuzuka®,
Yusuke Chiba', Shoichi ICHIKAWA", Takanori
Kobayashiq, Ryoichi Uekura' (1. Japan Atomic Energy
Agency, 2. Advanced Industrial Science and
Technology, 3. Mitsubishi Heavy Industries)
10:35 AM - 10:50 AM

[3G04] Study on Corrison Inspection of steel bar
embedded in Concrete Using Laser excited
Ultrasonic
*Akinori Furusawa', Akihiko Nishimura®, Yusuke
Takenaka® (1. JAEA, 2. A-tech Co. Ltd.)
10:50 AM - 11:05 AM

[3G05] WIRELESS CONTROL SYSTEM FOR
ELECTROMAGNETIC WAVE DISTRIBUTION IN
NUCLEAR POWER PLANT
*hidehiko kuroda', naoto kume’, tomomi oshima ’, kei
takakura’, shigeru odanaka’, hasegawa takeshi’,
naotaka oda' (1. TOSHIBA Corp)
11:05 AM - 11:20 AM

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

[3G06-07] Plant Pre-operational Testing

Chair: Yuichi Shimada (JANSI)
11:25 AM - 12:00 PM Room G (16-207 Building No.16)

[3G06] The AP1000® Plant Pre-operational Testing
*Yuta Sano', Ryan Burda?, Richard Wright? (1.
Westinghouse Electric Japan Limited., 2.
Westinghouse Electric Company)

11:25 AM - 11:40 AM

[3G07] The AP1000® Plant Pre-operational Testing

*Yukitaka Yamazaki', Mike Patterson?, Richard

Wright? (1. Westinghouse Electric Japan Ltd., 2.
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Westinghouse Electric Company LLC.)
11:40 AM - 11:55 AM

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

[3HO1-04] Water sealing technology for F1 1
Chair: Yukihiro lguchi (JAEA)
9:30 AM - 10:35 AM Room H (16-303 Building No.16)

[3HO1] Feasibility test of water-sealing under water-
flow condition in the steel pipe with high
radiation resistant rubber-based material
*Yukiko Takeuchi', Yasuo Hijiokaz, Hiroshi Masaki?,
Toshinori Dekura?, Takashi Tabara®, Chie Matsuda’,
Yoshito Kajinami3, Jun Goto®, Yoshimizu Hata®, Shohei
Fukaura® (1. KYOKUTO SANGYO, 2. IRID(TOSHIBA),
3. KYOKUTO RUBBER)

9:30 AM - 9:45 AM

[3HO2] Feasibility test of water-sealing under water-
flow condition in the steel pipe with high
radiation resistant rubber-based material
*Shohei Fukaura', Yasuo Hijioka?, Hiroshi Masaki?,
Toshinori Dekura?, Jun Goto', Yoshito Kajinami’,
Yoshimizu Hata', Takashi Tabara®, Yukiko Takeuchi®,
Chie Matsuda® (1. KYOKUTO RUBBER, 2.
IRID(TOSHIBA), 3. KYOKUTO SANGYO)

9:45 AM - 10:00 AM

[3HO3] Feasibility test of water-sealing under water-
flow condition in the steel pipe with high
radiation resistant rubber — based material
*Yoshimizu Hataﬂ, Yasuo Hijiokaz, Hiroshi Masakiz,
Toshinori Dekura?, Yoshito Kajinami', Jun Goto',
Shohei Fukaura', Takashi Tabara®, Yukiko Takeuchi®,
Chie Matsuda® (1. KYOKUTO RUBBER, 2.
IRID(TOSHIBA), 3. KYOKUTO SANGYO)

10:00 AM - 10:15 AM

[3HO4] Applicability Examination for Water Stoppage
Using the Photo-curable Resin
*Kozue Shimada', Chiaki Tomizuka', Takuya Shibata’,
Makoto Ooka', Yasunari Maekawa?, Katsuhiro Aoyagi®,
Masatoshi Shinoki®, Genichi Katagiri®, Hiroshi Ozaki®,
Shin-ichi Koyama1 (1. Japan Atomic Energy Agency,
2. National Institutes for Quantum and Radiological
Science and Technology, 3. National Institute of
Technology, Fukushima College, 4. Fuji Electric Co.,
Ltd.)
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10:15 AM - 10:30 AM

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

[3H05-09] Water sealing technology for F1 2
Chair: Shin'ichi Toyama (WERC)
10:35 AM - 11:55 AM Room H (16-303 Building No.16)

[3HO5] Development of water sealing method for S/C

by filling up with antiwashout underwater

concrete

*Hiroshi Masaki', Yuji Murakami?, Toshiaki Wakui?,

Hisashi Imai?, Sumiyuki Sawada®, Toshinori Dekura’
(1. TOSHIBA CORPORATION, 2. HAZAMA ANDO

CORPORATION)

10:35 AM - 10:50 AM

[3HO6] Development of water sealing method for S/C

by filling up with antiwashout underwater
concrete

*Yuji Murakami', Toshiaki Wakui', Hisashi Imai’, Ryo
Yamashita', Sumiyuki Sawada’, Hiroshi Masaki? (1.
HAZAMA ANDO CORPORATION, 2. TOSHIBA
CORPORATION)

10:50 AM - 11:05 AM

[3HO7] Development of water sealing method for S/C

by filling up with antiwashout underwater
concrete

*Ryo Yamashita', Yuji Murakami', Toshiaki Wakui’,
Hisashi Imai’, Sumiyuki Sawada’, Hiroshi Masaki® (1.
HAZAMA ANDO CORPORATION, 2. TOSHIBA
CORPORATION)

11:05 AM - 11:20 AM

[3HO8] Development of water sealing method for S/C

by filling up with antiwashout underwater
concrete

*Hisashi Imai', Toshiaki Wakui', Yuji Murakami', Ryo
Yamashita', Sumiyuki Sawada', Hiroshi Masaki® (1.
HAZAMA ANDO CORPORATION, 2. TOSHIBA
CORPORATION)

11:20 AM - 11:35 AM

[3HO9] Development of water sealing method for S/C

by filling up with antiwashout underwater
concrete

*Sumiyuki Sawada’, Yuji Murakami®, Toshiaki Wakui’,
Hisashi Imai’, Ryo Yamashita', Hiroshi Masaki® (1.
HAZAMA ANDO CORPORATION, 2. TOSHIBA
CORPORATION)

11:35 AM - 11:50 AM
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Room |

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

[3101-03] Development of minor actinide recovery

processes 1
Chair: Tsuyoshi Murakami (CRIEPI)
9:30 AM - 10:20 AM Room | (16-304 Building No.16)

[3101] R&D of MA separation processes for P&T system
using ADS
*Hideya Suzuki®, Kiyoto Yamashita?, Rin Murayama®,
Yasutoshi Ban', Mitsunobu Shibata”, Tatsuya
Kurosawa', Tomohiro Kawasaki ', Hiroshi Sagawa1, Yuji
Sasaki', Tatsuro Matsumura' (1. Japan Atomic Energy
Agency, 2. Tokyo Institute of Technology, 3. National
Institute of Technology, Nagaoka College)
9:30 AM - 9:45 AM

[3102] Radiolysis of HONTA extractant for MA/RE
separation
*Tomohiro Toigawa', Hideya Suzuki', Yasutoshi Ban',
Sho Ishii', Tatsuro Matsumura’ (1. Japan Atomic
Energy Agency)
9:45 AM - 10:00 AM

[3103] Adsorption and elution behaviors of TPDN
extractant in extraction chromatography
*Masayuki Takeuchi', Sou Watanabe', Hideya Suzuki’,
Tatsuro Matsumura' (1. Japan Atomic Energy
Agency)
10:00 AM - 10:15 AM

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

[3104-06] Development of minor actinide recovery

processes 2
Chair: Masatoshi lizuka (CRIEPI)
10:20 AM - 11:10 AM Room | (16-304 Building No.16)

[3104] STXM analysis of adsorbent for effective
recovery of radioactive elements
*Yuichi Sano’, Sou Watanabe', Haruaki Matsuura?,
Tsuyoshi Arai® (1. Japan Atomic Energy Agency, 2.
Tokyo City University, 3. Shibaura Institute of
Technology)
10:20 AM - 10:35 AM

[3105] Development of RBWR for Long-lived
Transuranium Elements Burner

*Daisuke Watanabe', Yuko Kani', Akira Sasahira’,
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Kuniyoshi Hoshino? (1. Hitachi, Ltd., 2. Hitachi-GE
Nuclear Energy, Ltd. )
10:35 AM - 10:50 AM

[3106] Denitration experiments on simulated MA
product solution containing DTPA
*Sou Watanabe', Sano Yuichi', Kofuji Hirohide',
Masayuki Takeuchi' (1. Japan Atomic Energy Agency)
10:50 AM - 11:05 AM

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

[3107-09] Denitration, high-level liquid waste,

pyro-processing
Chair: Masayuki Takeuchi (JAEA)
11:10 AM - 12:00 PM Room | (16-304 Building No.16)

[3107] Mechanism of flushing phenomena induced by
microwave heating
*Shunya FUJITA', Yutaka ABE’, Akiko KANEKO",
Fuminori CHONAN", Tomohisa YUASA', Tatsunori
YAMAKI', Tomoomi SEGAWA?, Yoshikazu YAMADA? (1.
University of Tsukuba, 2. Japan Atomic Energy
Agency)
11:10 AM - 11:25 AM

[3108] Study on ruthenium volatilization during
evaporation and dryness of nitrate solution
*Tetsuya Kato', Tsuyoshi Usami', Takeshi Tsukada'

(1. CRIEPI)

11:25 AM - 11:40 AM

[3109] Electrochemical behavior of Si-Zr alloy in LiCl-
KCl melt
*TSUYOSHI MURAKAMI', YOSHIHARU SAKAMURA',
KOICHI UOZUMI" (1. Central Research Institute of
Electric Power Industry)

11:40 AM - 11:55 AM

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

[3110-12] Separation and recovery of uranium,

plutonium, thorium
Chair: Sou Watanabe (JAEA)
2:45 PM - 3:30 PM Room | (16-304 Building No.16)

[3110] Uranium extraction using fluorous chemistry
*Koki Nakagawa1, Noriko Asanuma?, Toshiyuki Inazu®"
(1. Course of Industrial Chemistry, Graduate School
of Engineering,Tokai University, 2. Department of
Nuclear Engineering, School of Engineering, Tokai

University, 3. Department of Applied Chemistry, School
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of Engineering, Tokai University) *SHINJI NUMATA', HIDEMI ISOMAE", MASAMI

2:45 PM - 3:00 PM OHMURA', KOICHI TSUTAGI", DAISUKE KOBAYASHI",
[3111] Development of the plutonium recovery DAISHI NAKAMURA', MASAHIRO NEMOTQ",

technique from MOX powder MASAYOSHI 1IDA%, KAZUMA TAJIRI, TSUTOMU

*Masafumi Tanigawa1, Yoshiyuki Kato', Hidemi Isomae’, KURITA" (1. Japan Atomic Energy Agency, 2. E&E

Mai Komatsuzaki?, Masanori Yoshino? (1. JAEA, 2. Techno Service)

IDC) 4:15 PM - 4:30 PM

3:00PM - 3:15PM

Method for Spent Thorium Fuels by Using

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 402-1

Uranium-Selective Predpitant Nuclear Materials and the Irradiation Behavior
*Hiroyuki Kazama', Yasuhisa Ikeda', Koichiro Takao' [3J01-04] Irradiation Effect

(1. LANE, Tokyo Tech) Chair: Naoyuki Hashimoto (Hokkaido Univ.)
3:15 PM - 3:30 PM 9:30 AM - 10:35 AM Room J (16-305 Building No.16)

[3J01] Nucleation and Growth of Defect Clusters

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

Fuel Reprocessing during In-situ Irradiation of Stainless Steels
[3113-16] Safety improvement in reprocessing with Considerations of Surface Effects
facilities *Dongyue Chen', Kenta Murakami?, Naoto Sekimura’

Chair: Shunji Honma (Saitama Univ.)
3:30 PM - 4:30 PM Room | (16-304 Building No.16)

(1. The University of Tokyo, Department of Nuclear

Engineering and Management, School of Engineering, 2.

[3113] Solidification and Stabilization for Pu nitrate The University of Tokyo, Nuclear Professional School,
solution at TRP School of Engineering)
*NAOKI TAKAHASHI", YOSHINOBU NAKAMURA', 9:30 AM - 9:45 AM
TOMOYUKI OHBU", HIROTAKA SAMOTQ', TOSHIHIRO [3J02] Solute cluster formation of ion-irradiated Fe-
NAMATAME", TAKAHIRO HOSHI", KAZUAKI Mn-(Ni, Si) alloys
KURABAYASHI', YASUNOBU MUKAI", YUICHI KIMURA", *Katsuhiko Fujii', Koji Fukuya' (1. Institute of
TSUTOMU KURITA" (1. JAPAN ATOMIC ENERGY Nuclear Safety System)
AGENCY) 9:45 AM - 10:00 AM
3:30 PM - 3:45 PM [3J03] Microstructure and hardening of ion-irradiated
[3114] Solidification and Stabilization for Pu nitrate heat-affected zone of reactor pressure vessel
solution at TRP steel
*shunichi sasaki’, masanori miyamoto', hidetomo *Yoosung Ha', Hisashi Takamizawa', Jinya Katsuyama',
shirouzu', minoru morita®, sakae fujisaku’, yuichi Yutaka Nishiyama', Kenta Yoshida?, Takeshi Toyama?,
kimura', satoshi kataoka', katsunori seya®, tsutomu Yasuyoshi Nagai® (1. JAEA, 2. Tohoku Univ.)
kurita' (1. Japan Atomic Energy Agency, 2. E&E 10:00 AM - 10:15 AM
Techno Service) [3J04] Discussion on Irradiation Resistance of
3:45PM - 4:00 PM Composition-Adjusted Austenitic Stainless
[3115] Solidification and Stabilization for Pu nitrate Steels with High Cr Concentration for Reactor
solution at TRP Pressure Vessel Internals
*Kazuaki Nishimura®, Hideki Tanaka', Daisuke *Yun Wang' (1. Hitachi Ltd.)
Kobayashi', Shohei Suzuki', Shinji Numata', Hideo 10:15 AM - 10:30 AM

Nakamichi®, Tsutomu Kurita', Masayoshi lida?, Kazuma

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 402-1
Nuclear Materials and the Irradiation Behavior

4:00 PM - 4:15 PM [3J05-09] Pressure Vessel Materials
[3116] Solidification and Stabilization for Pu nitrate Chair: Kan Sakamoto (NFD)
solution at TRP 10:35 AM - 12:00 PM Room J (16-305 Building No.16)

Tajiri?, Katsumi Sukegawa® (1. JAEA, 2. E&E)

©Atomic Energy Society of Japan
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[3J05] Consideration of an evaluation method of
solution atom clusters in ferrite phase by EDS
tomography
*Hitoshi Seto’, Yuji Kitsunai', Tetsushi Yamaoka?,
Tetsuya Toyo’ca3 (1. Nippon Nuclear Fuel Development
(NFD), 2. Toshiba, 3. Hitachi GE)

10:35 AM - 10:50 AM

[3J06] On-the-fly kinetic Monte Carlo for a
conservative climb of a cluster of self-
interstitial atoms in BCC-Fe
*Sho Hayakawa1, Taira Okita?, Mitsuhiro Itakura®,
Haixuan Xu®, Yuri N. Osetsky® (1. School of
Engineering, the University of Tokyo, 2. Research into
Artifacts, Center for Engineering, the University of
Tokyo, 3. Japan Atomic Energy Agency, 4. The
University of Tennessee, Knoxville, 5. Oak Ridge
National Laboratory)

10:50 AM - 11:05 AM

[3J07] A study of low-temperature irradiation
embrittlement of carbon steel
*Terumitsu Miura', Katsuhiko Fujiiﬂ, Koji Fukuya1,
Masahiro Kawakubo?® (1. Instuitute of Nuclear Safety
System, 2. Radioactive Waste Management Funding
and Research Center)

11:05 AM - 11:20 AM

[3J08] Performance of Oxygen Sensors with Solid
Fe/Fe,O, and Liquid Bi/Bi,O5 Reference
Electrode in Liquid LBE
*Pribadi Mumpuni Adhi', Masatoshi Kondo?, Minoru
Takahashi? (1. Department of Nuclear Engineering,
Tokyo Institute of Technology, 2. Laboratory for
Advanced Nuclear Energy, Tokyo Institute of
Technology)

11:20 AM - 11:35 AM

[3J09] Effect of Hydrogen on the Material Property of
Hafnium
*Yasuharu Kawahara®, Thi Mai Dung Do', Masahide
Suzuki', Akihiro lwase?, Ryutaro Kimura®' (1.
Nagaoka University of Technology Nuclear System
Safety Engineering, 2. Osaka Prefecture University, 3.
Currently Japan Nuclear Fuel Limited)

11:35 AM - 11:50 AM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 402-1
Nuclear Materials and the Irradiation Behavior

[3J10-15] Zirconium Alloys
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Chair: Naoko Oono (Hokkaido Univ.)
2:45 PM - 4:15 PM Room J (16-305 Building No.16)

[3J10] Oxidation process of Nb precipitates in the
surface oxide layer of J-AlloyTM subjected to
corrosion in PWR-simulated water
*Yoshitaka Matsukawa’, Shuhei Kitayamaq, Kenta
Murakami?, Yasunari Shinohara®, Kenta Yoshida',
Huilong Yang?, Takeshi Toyama', Hiroaki Muta®,
Shinsuke Yamanaka®, Hiroaki Abe? (1. Tohoku
University, Institute for Materials Research, 2. The
University of Tokyo, 3. NDS, 4. Osaka University)
2:45PM - 3:00 PM

[3J11] Effects of thermo-mechanical history on the
composition of bcc precipitates in Zr-2.5Nb
alloys
*|ppei Ohkuma', Yoshitaka Matsukawa’, Hiroaki Muta?,
Huilong Yang®, Takeshi Toyama', Shinsuke Yamanaka®,
Yuhki Satoh', Hiroaki Abe® (1. Tohoku University, 2.
Osaka University, 3. The University of Tokyo)

3:00 PM - 3:15PM

[3J12] Effects of 140 MeV C** irradiation on
microstructure and mechanical properties in Zr-
1.8Nb alloys
*Huilong Yangq, Sho Kano', Zhengang Duan®, Yoshitaka
Matsukawa?, Kenta Murakami’, Hiroaki Abe’ (1.
Graduate School of Engineering, The University of
Tokyo, 2. Institute for Materials Research, Tohoku
University, 3. Graduate School of Engineering, Tohoku
University)
3:15PM - 3:30PM

[3J13] The hardness value evaluation with hydride
generations in Zr by the nano-indentation
hardness test and dynamic microstructure
observation
*Kouichi Tougou”, Takashi Onitsuka®, Kaoru Tone',
Naohiro Shimomura’, Ken-ichi Fukumoto', Masayoshi
Uno', Hiroaki Muta® (1. University of Fukui, 2. Osaka
University)

3:30 PM - 3:45PM

[3J14] Research and Development of RBWR for High
Efficiency Transuranium Elements Burner
Hideo Watanabe', *Katuhito Takahashi?, Yusaku
Maruno® (1. Kyushu Univ.,, 2. NFD, 3. Hitachi)
3:45PM - 4:00 PM

[3J15] Research and Development of RBWR for High

Efficiency Transuranium Elements Burner
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*Mitsuhiro Itakura®, Taira Okita? (1. JAEA, 2. Univ.
Tokyo)
4:00PM - 4:15PM

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 402-2
Analytical Technique for Irradiation Behavior

[3J16] Elemental Analysis

Chair: Naoko Oono (Hokkaido Univ.)

4:15 PM - 4:30 PM Room J (16-305 Building No.16)

[3J16] Development of plasma heating technology for
simulation of LWR severe accident behavior
*Yuta Abe’, Toshio Nakagiri', Ikken Sato’, Natsuko
Nakano?, Hiroshi Tanaka®, Hidenobu Yamaguchi* (1.
Japan Atomic Energy Agency(JAEA), 2. Kaken, 3.
Meitogiken, 4. Nissan ARC)
4:15PM - 4:30 PM

Oral presentation | Ill. Fission Energy Engineering | 304-1 Thermal
Hydraulics, Energy Conversion, Energy Transfer, Energy Storage
[3K01-04] Accident Progression Analysis
Chair: Hide Okada (IAE)

9:30 AM - 10:40 AM Room K (16-306 Building No.16)

[3K01] CFD analysis on OECD/HYMERES HM1-1
Benchmark test
*Satoshi Abe', Etienne Studer?, Masahiro Ishigaki1,
Taisuke Yonomoto' (1. Japan Atomic Energy Agency,
2. CEA Saclay)
9:30 AM - 9:45 AM

[3K02] Analyses of Boron Precipitation Test and
Station Black Out Test in the OECD/PKL Project
*Hiroaki Uehara', Masashi Sekine’, Ryoko Ichikawa”,
Hideo Konishi' (1. Secretariat of the Nuclear
Regulation Authority)
9:45 AM - 10:00 AM

[3K03] ROSA/LSTF Test on PWR Station Blackout
Transient with Loss of Primary Coolant and
RELAPS Analysis
*TAKESHI TAKEDA', IWAO OHTSU" (1. Japan Atomic
Energy Agency)
10:00 AM - 10:15 AM

[3K04] Verification of RELAP5 model on downcomer
interface friction
*Toshihide Torigeq, Ikuo Kinoshita' (1. Institute of
Nuclear Safety System, Incorporated)

10:15 AM - 10:30 AM

©Atomic Energy Society of Japan

2017 Annual Meeting

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

[3K05-09] Thermal Hydraulics Extension
Chair: Kenichi Katono (HGNE)
10:40 AM - 12:00 PM Room K (16-306 Building No.16)

[3KO5] Highly efficient cooling of high-temperature
body using nanofluid
*Yutaro Umehara’, Tomio okawa', Koji Enoki" (1.
UEC)
10:40 AM - 10:55 AM

[3K06] Effects of nanoparticle layer peeling on boiling
heat-transfer of nanofluids
*Yosuke Watanabe', Tomio Okawa", Koji Enoki' (1.
The University of Electro Communications)
10:55 AM -11:10 AM

[3K0O7] Risk Based Strategies for Inspection and
Maintenance of Nuclear Power Plants
*Hide Okada', Shunsuke Uchida®, Masanori Naitoh",
Nobuyoshi tuzuki', Hiroshige Kikura® (1. The
Institute of Applied Energy, 2. Tokyo Institute of
Technology)
11:10 AM - 11:25 AM

[3K08] Risk Based Strategies for Inspection and
Maintenance of Nuclear Power Plants
*Shunsuke Uchida®, Hide Okada®, Masanori Naitoh',
Nobuyoshi Tuzuki', Hiroshige Kikura® (1. The
Institute of Applied Energy, 2. Tokyo Institute of
Technology)
11:25 AM - 11:40 AM

[3K09] Study on Air Ingress Phenomena during a
Depressurization Accident of VHTR
*Tetsuaki Takeda', Yudai Tanaka' (1. University of
Yamanashi)

11:40 AM - 11:55 AM

Oral presentation | Ill. Fission Energy Engineering | 304-1 Thermal
Hydraulics, Energy Conversion, Energy Transfer, Energy Storage
[3K10-15] Two-Phase Flow and Phase Change 3
Chair: Shinichiro Uesawa (JAEA)

2:45 PM - 4:20 PM Room K (16-306 Building No.16)

[3K10] Characteristics of bubble production in
subcooled flow boiling
*Tomio Okawa’, Kazuhiro Kaiho', Shintaro Sakamoto',
Koji Enoki' (1. UEC)
2:45PM - 3:00 PM

[3K11] Detailed temperature measurement of natural

convective subcooled boiling in a narrow gap
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between a cylindrical heater and a flat plate
*Mao Takeyama', Tomoaki Kunugi1, Zensaku Kawara”,
Takehiko Yokomine', Takano Kenji' (1. Kyoto
Univercity)
3:00 PM - 3:15PM

[3K12] Effects of bubble lift-off velocity in numerical
analysis of subcooled flow boiling
*Shintaro Sakamoto', Kazuhiro Kaiho', Koji Enoki’,
Tomio Okawa' (1. UEC)
3:15PM - 3:30 PM

[3K13] Fundamental study on critical heat flux in tight
lattice core of Reduced-moderation Boiling
Water Reactor
*Sho Tanabe', Masatoshi Kondo?, Minoru Takahashi?
(1. Department of Nuclear Engineering, Tokyo
Institute of Technology, 2. Laboratory for Advanced
Nuclear Energy, Tokyo Institute of Technology)
3:30 PM - 3:45PM

[3K14] Study on CHF Prediction Using Transient Film
Dryout Model for Upward Flow in Vertical Tube
*Ryo Okano', Shinnichi Morooka' (1. Cooperative
Major in Nuclear Energy, Graduate School of Advanced
Science and Engineering, Waseda University)
3:45 PM - 4:00 PM

[3K15] Numerical simulation of steam injection
experiment into closed vessel
*Yoichi Utanohara®, Michio Murase', Yasunori
Yamamoto® (1. INSS)
4:00 PM - 4:15PM

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

[3L01-05] Nuclide separation and recovery 1
Chair: Yuji Sasaki (JAEA)
9:30 AM - 10:45 AM Room L (16-503 Building No.16)

[3L01] Mechanistic research on various types of
radionuclides with tannic acid-type organic
composite adsorbents in inland water
*Yu Tachibana’, Shin Okumura?, Yasuhiro Sakate',
Masanobu Nogami®, Tatsuya Suzuki', Masao Nomura?,
Toshitaka Kaneshiki? (1. Lab. of Radiochem., Dept. of
Nuclear System Safety Eng., Graduate School of Eng.,
Nagaoka Uni. of Technol., 2. Research Laboratory for
Advanced Nuclear Energy, Tokyo Institute of

Technology, 3. Department of Electrical &Electronic
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Engineering, School of engineering, Kindai University)
9:30 AM - 9:45 AM

[3L02] Study on the Adsorption and Separation
Behavior of Sr(Il) and Y(lIl) Using a Silica-based
CMPO Impregnated Adsorbent
*Taiga KAWAMURA'"?, Tatsuya ITO", Seong-Yun KIM'
(1. Tohoku University, 2. Japan Nuclear Fuel
Limited)
9:45 AM - 10:00 AM

[3L03] Evaluation in separation behavior of simulated
HLLW by adsorbent with different wettability
*Kohei Nagoshi', Tsuyoshi Arai?, Sou Watanabe®,
Yuichi Sano®, Masayuki Takeuchi®, Mutsumi Sato®,
Hiroshi Oikawa* (1. Shibaura Institute of Technology,
Graduate school, 2. Shibaura Institute of Technology,
3. Japan Atomic Energy Agency, 4. GL Sciences)
10:00 AM - 10:15 AM

[3L04] High performance manganese oxide ion-sieves
for Sr?* adsorption from sea water
*reiko kanda’, qi fengz, mami uchida® (1. K&A
ENVIRONMENTAL SYSTEM CO.,,LTD, 2. Kagawa
University)
10:15 AM - 10:30 AM

[3LO5] Development of separation for platinum-group
metal using laser-induced photoreduction
*Morihisa Saeki', Hironori Ohba', Tomitsugu Taguchiﬂ,
Atsuhi Yokoyama', Shiho Asai?, Takumi Yomogida?,
Yukiko Hanzawa?, Nobuaki Nakashima® (1. National
Institutes for Quantum and Radiological Science and
Technology, 2. Japan Atomic Energy Agency, 3. Osaka
City University)
10:30 AM - 10:45 AM

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

[3L06-10] Nuclide separation and recovery 2

Chair: Yu Tachibana (Nagaoka Univ. of Tech.)
10:45 AM - 12:00 PM Room L (16-503 Building No.16)

[3L06] Fundamental study on electrolytic recovery of
cesium using an ionic liquid
*Yasushi Katayama1, Hiroyuki Murakami', Kazuki
Yoshii', Naoki Tachikawa' (1. Keio University)
10:45 AM - 11:00 AM

[3L07] Solvent extraction behaivor of palladium from
nitric acid solutions
*yuta araki', Misaki Morita', Akihiro Uehara?, Satoshi

Fukutani?, Yasuhiro Tsubata®, Tatsuro Matsumura®,
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Toshiyuki Fujii' (1. School of Engineering, Osaka
University, 2. Research Reactor Institute, Kyoto
University, 3. Japan Atomic Energy Agency)
11:00 AM - 11:15 AM

[3L08] Solvent extraction behavior of rhodium from
nitric acid solutions
*Misaki Morita', Yuta Araki’, Akihiro Uehara®, Satoshi
Fukutani?, Yasuhiro Tsubata®, Tatsuro Matsumura®,
Toshiyuki Fujii' (1. School of Engineering, Osaka
University, 2. Reserch Reactor Institute, Kyoto
Univercity, 3. Japan Atomic Energy Agency)
11:15 AM - 11:30 AM

[3L09] Solvent extraction and separation of Se, Zr, Pd,
and Cs having long lived radionuclides
*Yuji Sasaki', Shinichi Suzuki’, Hideaki Shiwaku’,
Keisuke Ito", Yuya Takahashi?, Masaaki Kaneko?,
Takashi Ohmori?, Kazuhito Asano® (1. Japan Atomic
Energy Agency, 2. Toshiba corporation)
11:30 AM - 11:45 AM

[3L10] Selective Extraction of Soft Metal lons in Nitric
Acid Solution by a New lonic Liquid including
TPEN Structure
*Hao Wu', Yusuke Inaba’, Kenji Takeshita' (1.
Advanced Nuclear Fuel Cycle Unit, Institute of
Innovative Research, Tokyo Tech)

11:45 AM - 12:00 PM

Oral presentation | Ill. Fission Energy Engineering | 306-1 Nuclear
Safety Engineering, Nuclear Installation Safety, PSA
[3M01-05] Fault Displacement

Chair: Akemi Nishida (JAEA)

9:30 AM - 10:45 AM Room M (16-504 Building No.16)

[3M01] The Basic Approach of Nuclear Safety for Fault
Displacement
*Masanobu Kamiya' (1. JAPC)
9:30 AM - 9:45 AM

[3M02] The analysis evaluation of equipment and piping
system for fault displacement
*kunihiko sato", ryusuke haraguchi?, masanobu
kamiya®, tsutomu ogawaS, kouichi kamiya® (1. MHI
NUCLEAR SYSTEMS AND SOLUTION ENGINEERING
CO.,LTD., 2. Mitsubishi Heavy Industries, 3. The Japan
Atomic Power Company)
9:45 AM - 10:00 AM

[3MO03] The analysis evaluation of equipment and piping
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system for fault displacement
*satoshi shinma’, takahiro umemoto’, masanobu
kamiya?, tsutomu ogawa?, kouichi kamiya® (1.
Mitsubishi Heavy Industries, LTD., 2. The Japan
Atomic Power Conpany)
10:00 AM -10:15 AM

[3M04] Utilization of fragility evaluation method on
fault displacement PRA
*katsumi ebisawa’, hideaki tsutsumi®, Yoshinori
Mihara®? (1. central research institute of electric
power industry, 2. Kajima Corporation)
10:15 AM - 10:30 AM

[3M05] Utilization of fragility evaluation method on
fault displacement PRA
*hideaki tsutsumi’, katsumi ebisawa’', Tomoyasu
Hamada?, Yoshinori Mihara? (1. central research
institute of electric power industry, 2. Kajima
Corporation)

10:30 AM - 10:45 AM

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

[3M06-10] Statistical Safety Evaluation
Chair: Takanori Kitada (Osaka Univ.)
10:45 AM - 12:00 PM Room M (16-504 Building No.16)

[3M06] Analysis of In-Vessel Retention for AP1 ooo™
using Risk-Oriented Accident Analysis
Methodology
*Satoshi Tsuda', Hisaki Sato’, Yoshio Kawano',
Yukitaka Yamazaki?, Yasunobu Fujiki' (1. TOSHIBA,
2. Westinghouse Electric Japan)

10:45 AM - 11:00 AM

[3M07] Study on uncertainty propagation due to
nuclear analysis codes on statistical safety
evaluation method
*Kenichi Harada", Hirohisa Kaneko?, Takamasa Miyaji®,
Taichi Takii*, Akira Mototani® (1. Chubu Electric
Power Co., 2. GNF-J, 3. NFl, 4. HGNE, 5. Toshiba)
11:00 AM - 11:15 AM

[3M08] Study on uncertainty propagation due to
nuclear analysis codes on statistical safety
evaluation method
*Teppei Yamana', Tadashi lkehara®, Hirohisa Kaneko',
Masayuki Tojo", Kenichi Harada® (1. GNF-J, 2. Chubu
Electric Power Co.)

11:15 AM - 11:30 AM
[3M09] Study on uncertainty propagation due to
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nuclear analysis codes on statistical safety Atomic Anergy Agency)
evaluation method 3:30 PM - 3:45 PM
*Yu Jinguji', Takeshi Yamada', Kenjiro Yamamoto?, [3M15] Study on Evaluation Method of Internal
Teppei Yamana?, Kenichi Harada® (1. Hitachi-GE, 2. Flooding Scenario Considering Time Uncertainty
GNF-J, 3. Chubu Electric Power Co.) *Shohei Nakai', Satoshi Takeda', Takanori Kitada'
11:30 AM - 11:45 AM (1. Osaka University )

[3M10] Study on uncertainty propagation due to 3:45 PM - 4:00 PM
nuclear analysis codes on statistical safety [3M16] The Progress of PRA for SHIKA NPS unit2
evaluation method *Kazuhiro Sugihara?, Mutsuhiro Nakata', Toshihiro
*Takamasa Miyajiq, Ryosuke Nakamura', Mikio Aida’, Daisuke Suimon’, Shinichi Hamatani’, Hiroto
Tokashiki', Kenichi Harada® (1. NFI, 2. cepco) Matsumoto?, Takuma Takahashi?, Takayuki Negishi2
11:45 AM - 12:00 PM (1. Hokuriku Electric Power Co., 2. Nuclear

Engineering and Services Co.)

4:00 PM - 4:15 PM

Oral presentation | Ill. Fission Energy Engineering | 306-1 Nuclear
Safety Engineering, Nuclear Installation Safety, PSA
[3M11-16] Probabilistic Risk Assessment
Chair: Yasushi Okano (JAEA)

2:45PM - 4:20 PM Room M (16-504 Building No.16)

[3M11] Probabilistic Risk Assessment Method
Development for High Temperature Gas-cooled
Reactors
*Hiroyuki Sato', Akemi Nishida®, Ken Muramatsu?,
Hitoshi Muta?, Tatsuya Itoi®, Tsuyoshi Takada®,
Masayuki Tanabe*, Tsuyoshi Yamamoto® (1. Japan
Atomic Energy Agency, 2. Tokyo City University, 3.
The University of Tokyo, 4. JGC Corporation)

2:45 PM - 3:00 PM

[3M12] Probabilistic Risk Assessment Method
Development for High Temperature Gas-cooled
Reactors
*Kosuke Matsuda’, Ken Muramatsu’, Hitoshi Muta,
Hiroyuki Sato?, Akemi Nishida?, Tatsuya Itoi® (1.
Tokyo City Uiversity Graduate Division, 2. JAEA, 3.
Tokyo University)

3:00 PM - 3:15PM

[3M13] Probabilistic Risk Assessment Method
Development for High Temperature Gas-cooled
Reactors
*Tatsuya Itoi', Tsuyoshi Takada', Akemi Nishida?,
Ryohei Tanaka', Takenori Hida' (1. The University of
Tokyo, 2. Japan Atomic Energy Agency)

3:15PM - 3:30PM

[3M14] Probabilistic Risk Assessment Method
Development for High Temperature Gas-cooled
Reactors

*Yuki Honda', Hiroyuki Sato’, Yosuke Shimazaki’,

Shigeaki Nakagawa1, Hirofumi Ohashi® (1. Japan

©Atomic Energy Society of Japan
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Oral presentation | V. Fusion Energy Engineering | 501-5 Fusion Neutronics

[3BO1-05] Fusion neutronics
Chair: Tsuyoshi Hoshino (QST)
Wed. Mar 29, 2017 9:30 AM - 10:45 AM Room B (16-102 Building No.16)

[3B01] Evaluation of shielding properties in equatorial port with WCCB TBM
*GWON HYOSEONG', HIROMASA 1IDA?, HISASHI TANIGAWA', ATSUSHI WAKASA', TAKANORI
HIROSE', YOSHINORI KAWAMURA" (1. QST, 2. NAT)
9:30 AM - 9:45 AM

[3B02] Overview of the Neutron calibration experiment at LHD and its
neutronics analysis
*Takeo Nishitani’, Kunihiro Ogawa'?, Mitsutaka Isobe'?, Masaki Osakabe'?, Hiroki Kawase?,
Neng Pu?, Jungmin Jo®, MunSeong Cheon®, Yuri Kashchuk?, Vitaly Krasiknikov® (1. NIFS, 2.
SOKENDAI, 3. Seoul National Univ., 4. NFRI, 5. RFDA, 6. 10)
9:45 AM - 10:00 AM

[3BO3] Sensitivity Calibration of Neutron Yield Measurement System with
Activation Method for LHD
*Tomoyo Tanaka', Siyuan Li%, Neng Pu®, Akira Uritani', Kenichi Watanabe', Sachiko Yoshihashi’,
Atsushi Yamazaki', Mitsutaka Isobe®*, Kunihiro Ogawa3’4, Takeo Nishitani* (1. Nagoya
University, 2. Fukui University of Technology, 3. SOKENDAI, 4. National Institute for Fusion
Science)
10:00 AM - 10:15 AM

[3BO4] Experimental Validation of Neutron Economy Measurement of Blanket at
the range of Tritium Breeding Ratio around Unity
*Satoshi Konishi', ryuta kasada', taishi sugiyama' (1. Kyoto university)
10:15 AM - 10:30 AM

[3BO5] A study of potential risk of Advanced Fusion Neutron Source
*Makoto Nakamura', Kentaro Ochiai', Hiromitsu Suzuki' (1. QST)
10:30 AM - 10:45 AM

©Atomic Energy Society of Japan
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R— b O ERR T
Evaluation of Shielding Properties in Equatorial Port with WCCB TBM
HEOBERY, BRE EIE?Z A MY, e JREEL OEE OBHL Y A ket
VENHERE, CHAT KXV ARNT T o ay—

EAHTE KB E T RDOT A N T T 7y FEY 2 —/L(WCCB TBM)Z X {E T % ITER OKFER— F &4 &
L. Y7 aa— K MCNP ZzHWWCHM TR & E IS RRE 2 30 L, EfetERE 2 o iz L,

F—DJ—F:E®EUFALATI—F, AR)—I Y, BILEEE

1. ERRUAERN

ITER O 7 T X~ #EH I ICHE SN DRSFARO 701, R— FNOEIEBBREEZFHMEL T\ 5, TBMset i%
TBM & TBM shield Z#lA G726 D TH Y . AKFAR— MMI TBM set 4 A L7z TBM frame &% i&Ed %,
TBM % 22#a9 2 BRIZ1Z, TBM frame £ /71248 CRUE 72 E O UIBHEREZ FiE L TV 5, AIFJETIE MCNP %
TRl e st (S BB EOFMEIC L D A— hOMEREE I 2T 52 E 2B E LT,

2. BWTETIEBNFiE

3 ¥kt CAD [X % 712 WCCB TBM set ® MCNP &5 /L Z/ER L, ITER @ 3 k7t MCNP &5 /L DK FEAR— b
WRHASA AT, B LITPERE L7 MCNP £ 7 L OACERH 27”9, RET VAR E L, AN— FNO i
EHEEZITo 7, A— FNOEIEHZREITIEEEO > U 4% 58 L, Direct 1Step (D1S){%E % FV TREM L 7=,

3 MRRUER

B 212 2R~ v 7 TER LICKFER— FOFPEF R %2 ~9, TBM Z4ffiA L7z TBM frame & /KR —
NNEBERI O X v v 7 A @i 9 5 FIET-H A TBM 3514 Ok 2 & 38 0 OO FET R IV BN Enb,
ZOF ¥ v TWKFEAR— R OWEHAERIZKE S HEL WL EEH LN LI,

i | — |

TBM7 b — 4 & K FH— F AEEOF v v 7
= [nfem?/s]
= 4. 1+414
_ L ] TBM el 05 . aseed
2. 0241
: 1.82+8,
TBM7 b — L EACFR— FREROF v v 7
Toroidal Toroidal ;
~ { ! . Jl‘ ! . . ! 1 1000000
= Rudial ’ . - Radial
1 WCCB TBM set %3535 L 72 KR — b O Wi 2 KR — ks OAKEHE O HPEF A

*Hyoseong Gwon?, Hiromasa lida?, Hisashi Tanigawa?, Atsushi Wakasa!, Takanori Hirose?, and Yoshinori Kawamura!

1QST, 2NAT
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LHD [2HE T AP HFREXBROBEL T O EFHE MBI
Overview of the Neutron calibration experiment at LHD and its neutronics analysis
PEA R, NI ER Y, B Sk 2 REE IERH ', M AR, % AE %, Jo Jungmin®, Cheon
MunSeong®, Kashchuk Yuri®, Krasiknikov Vitaly®, Zhong Guogqiang’, [ F{t %, #iE 3=+ 5,
Ay 5, B8 i RS, 2 S, & S
IR ZEE ", Al BB O NIFS P TRIE SRR A Z v 7!

A SE R
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=X —EOFMEHIEERE OBIEZ Fht L7z, ORI LHD @ 3 RotET /L% v 7z MCNP 55 & &
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F—7J—F : LHD, EFIEER, 7o viarFoiN—,

1. &8
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BRI ) 7RI L A Ly b— T ZRPPEFIRIS S 2 ik =2 — Ot 2 Rz, Tk
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%  Takeo Nishitani', Kunihiro Ogawa 12 Mitsutaka Isobe'?, Hiroki Kawase?, Neng Pu?, Jungmin Jo 3 Munseong Cheon*, Yuri
Kashchuk®, Vitaly Krasilnikov®, Guogiang Zhong’, Tomoyo Tanaka®, Sachiko Yoshihashi®, Akira Uritani®, Kenichi
Watanabe®, Atsushi Yamazaki®, Siyuan Li’, Yusuke Mori®, Hiromi Oshima®, Tetsuo Iguchig, Koji Shinohara'®, Masao
Ishikawa '°, NIFS Neutron Calibration staffs"

NIFS, *SOKENDAIL, *SNU, ‘NFRI, °ITER RFDA, SITER Org., 'ASIPP, ®Nagiya Univ., *Fukui Inst. Tech., '°QST
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LHD [2& 1T 5 BatEiEZ AL
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Sensitivity Calibration of Neutron Yield Measurement System
with Activation Method for LHD
HE EARL R RS e =L OEN B OEHE =T
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SEX

[1] Magnus Hoek, Takeo Nishitani et al. “Initial results from neutron yield measurements by activation technique at JT-60U” .1994

* Tomoyo Tanakal, Siyuan Li2, Neng Pu?, Akira Uritani!, Kenichi Watanabe!, Sachiko Yoshihashi!, Atsushi Yamazaki!, Mitsutaka
Isobe®#, Kunihiro Ogawa®* and Takeo Nishitani*

Nagoya University, 2Fukui University of Technology, 5SOKENDALI, “National Institute for Fusion Science
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bUFOLIBFEL 1 DTS Uy R EFERORBRHREEA

Experimental Validation of Neutron Economy Measurement of Blanket
at the Range of Tritium Breeding Ratio around Unity
N2, HEARL BILKE!?
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*Satoshi Konishi?, Ryuta Kasada® and Taishi Sugiyama!
IKyoto University, Institute of Advanced Energy
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EEZBMEDPEFRORT O v ILY XY O
A study of potential risk of Advanced Fusion Neutron Source
AR R, S KRR, gk mDE
B TR R ZE PR 7 b

SR A P YEFIRA-FNS) DR T v ¥ LY A7 BN T 572010, WS (RIK Li v—7 &
M LRI Sz B Y F 7 A TBe) EEKHICEIT D RHIARMIE S BEE RN L, Bt RIC
BIFAMEIT /NS, AROBEBHIIIRIT W L2 LML,

F—0—F : EREAE PR, Zatt, RHIAREITIIHE, ey —Yr
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[1] %A fih, 77 A< EREE T2, 92 (2016) 274

[2] G. N. Kelly, EUR-13028 (1991); W. Raskob, KfK-5194 (1993)
[3]1 IAEA Safety Standards, General Safety Requirements Pt. 3 (2014)

*Makoto Nakamura' and Kentaro Ochiai’
'National Institutes for Quantum and Radiological Science and Technology
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Oral presentation | V. Fusion Energy Engineering | 501-4 Reactor Component Technology, First Wall, Divertor,
Magnet

[3B06-08] Nuclear Fusion Engineering (First wall and Divertor)
Chair: Nakamura Makoto (QST)
Wed. Mar 29, 2017 10:45 AM - 11:30 AM Room B (16-102 Building No.16)

[3B06] Evaluation of the applicability of directional solidification for the
purification of molten salt Flinak
*Hiroki Shishido', Toshiyuki Onodera?, Keitaro Hitomi', Noritaka Yusa', Hidetoshi Hashizume'

(1. Tohoku Univ., 2. Tohoku Institute of Technology)

10:45 AM - 11:00 AM

[3BO7] Construction of the combined probe array for heat flux monitoring
*Hiroto Matsuura’, Shinji KOBAYASHI?, Shunsuke OHSHIMA?, Tohru MIZUUCHI?, Yosuke
NAKASHIMA® (1. Osaka Pref. Univ., 2. Kyoto Univ., 3. Univ. of Tsukuba)
11:00 AM - 11:15 AM

[3BO8] Evaluation of subcooled boiling heat transfer characteristic of a self-
formed swirling flow downstream of dual and triple elbow under one-
sided heating condition
*Hiroshi Kawakami’, Shinji Ebara’, Hidetoshi Hashizume' (1. Tohoku university)
11:15 AM - 11:30 AM

©Atomic Energy Society of Japan
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Flinak & RbIEHE R 0 1= & O — 75 [A] & [E 0 A 1% YA
Evaluation of the applicability of directional solidification for the purification of molten salt Flinak
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4 —\Z 5k LRI A1 5 mmih CA S & B Lz, A e — 5
A —FSERIZ I Lo, B RE S A4 ITHFIL, EhER L\
(2%t LT ICP-MS % HW 7= & B AR D 17 - 72,
3. REHER

BAEII KT D BB TR R £ 1 ITRT, Al 1 EX N NP
WIEEEE B, Thb b IR B E < mIT T 56 2 & 4R
ENT, #A I BHLIC L2 TR S I8 L C
WSRER LT bleno Tz, & 672 25RO ASHE
Mo HTE BIC O W TR Y B9 5,

v

Carbon coat 1 5 mm/h

#1 G RAF HTRER (FAL: ppm)

27A| 52Cr 55Mn 56|:e 60Ni
#1 275 0648 0.761 153 0.035
#2 974 0965 0770 121 430
#3 177 0457 0367 162 0.035
#4 167 0.892 0.868 16.2 240

BE 3
[1] A. Sagara et al., Fusion Eng. Des. 89 (2014) 2114-2120.

[2] D. A. Petti, et al., Fusion Eng. Des. 81 (2006) 1439-1449.

"Hiroki Shishido?, Toshiyuki Onodera?, Keitaro Hitomi?, Noritaka Yusa?, and Hidetoshi Hashizume*

Tohoku Univ., 2Tohoku Institute of Technology
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Construction of the combined probe array for heat flux monitoring
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PRBRRFSEREE, 2R, 3 R
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T, 2T "R EANR—H—T =TT LA IEFER I ) — X=X —T L A AR EGRHR D &
e —Z2HE LTV,

F—I—F:~VFbur ] TATUREAN=F— @D n ) —A—2— B aEHI,

1. &5

AU A v v ] OBBEALIZANY DN A NR— S —EENOHRELA N—H =l 7 X% el
T A BRSO TWD, ~U A bry JEEERCIIOMN SR HRIFRDOTZDDET v o 32T a—T7T L
A ZEZ TN, ZO7 LAWK e ) — A —F—|ZixhoT,

2. hOY—A—2—~y FORIEERFHT
HAN=F =T =TT LA ORIKIZIEFICT L R7 |k

40 T T T

T REHRRAZ OREIZ b AK LTV D, ZHICH - 728 el x|
FAEWET HdOH T Y — A — 3 ZHRD  of e 5
foib, WHD/INS CHBE R & B BER DB, T & o | i
MRS DL W1 O8I UBERAN 5 0] - ;
(0.5M/m? , 450ms ) 1= k3 % L ERAKE < 725 & T8 s| . |
Ehb, &b, REOHRBSNEGRD AR 52 % °c o0z o4 o5 o8 1
b, 7T A~ BT OB DL A T =S —TE BT “

REPED B D 1. WD B ) — A — 7 —DBEE
3. ¥R

BRESDEY 7T UV ERIKE LIEEEROIr ) — A —F —% XA = —T a—T 7 LA | RIAT L
1E TAEZHED TV D, AAFZEIE NIFS BT [ L [FAFSE(NIFS 16KUHLO69/NIFS 16KUGM1 12) D 2B & 5 1) T
AV

SEXH
[1] T. Mizuuchi e 4/, J. Plasma Fusion Res. 3, 192(2000).
[2] W. Ang ez a/, J. Plasma Fusion Res. §,292(2002).

“Hiroto Matsuura', Shinji Kobayashi?, Shunsuke Ohshima, Tohru Mizuuchi and Yosuke Nakashima?

!0saka Pref. Univ., 2Kyoto Univ., *Univ. of Tsukuba.
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Evaluation of Subcooled Boiling Heat Transfer Characteristic of a Self-Formed Swirling Flow Downstream
of Dual and Triple Elbow under One-Sided Heating Condition
(L1 S /3 S Y A R ] (N T
PHRAER Y

ARG 2 A X — Z I AN AT 72 3 IRTTNEAR Bt 2 By — /L AR 0 NI ARl 9™ 2 BEml 2 R L7z i &l e 2
T LOWIIEENEZ G 5 720 EEERIARIC A INEAD IR EGE R 2 F2 i L 72,

X—0—F: FAN=2 TR, FERNE. REmE, bl

1. BEEBSLUBEHM

*ﬂAm@&4A~&fiunmwﬁuhwmﬁﬁﬁ@A%ﬂ HESNTEBO([1]. EOHAEANTE#A 2
BUZINTERRHED 1 D ThHDH, ZOBEICK U, O VAR Z S REER L 7- 2B L AR O Rl ARk
#é%@m%ﬂ%#é%ﬁ/XTA#ﬁ éhfwém FATHIEBNCH T D LA v ZH(Re)=150,000 T

A7 1A NS K B ARG EVERR Tl 2B LR TR OBURER DR EIR OB S L v b EN.
ITER IZAHWSN DR LV 2 DAT— LABEIEDSAED 08 ST TH D Z LRS-, — ). EHT
WX NG D DU B SR A AEE SN D 728, AL CIX RS TRt 2 AT 5,

2. KEFi&

FEEET 2y RS BERKE. 2ETLR, VR FRE MR O R AR S X
R, WMEHPOR8L—7"Th 5, MEAF TH 5 HEFKILNE 36 mmxE I 90 mmx & X 28 mm D ML 5
7y 7 OFEFF AW O ER 18 mm(D)D P EFEE AN T G v, EFH OO REmN S 2, 3.1, 4.2
mm ONLE I K BIEVE (0.5 mm) Z [0 HFA LTV 5, 3.1, 4.2 mm (LE ORERFE D S Al O & BE
B, BNICHRAT 2GR ZMET 5, MR L U CHERE LERKSSHR TV 7o XA~V b
AV, T LR L OFSEELTERE, 2 BEm LR Fii(m /LR A7 5 4D, 8D L&), 3 Br LR Fifi([R 4D, 8D
PLE) TIREFHIZ 1TV Z 4 E 4 Re=25,000, 50,000, 100,000, 150,000 (Z331) D iR 2155, 72dk. 1E
CUbREN %%mfg&zwf®AD*#1%Lﬁm\Aumﬁi@001&5 FAFIEIE 1L & > 7 MREE
T CHERKENS X 7 FTOENRRITIEFIT/NSNI L5 100°C £ LTW5,

3. KRERR -BXR

[ 112 Re=150,000 (23317 2 BAE iR 2~ 3, FHUTFIEO MR DL BE LR Ttk O Wbl iR & ok
WD 7o DB LTz /L AR M U D38z EL R e A RE O B R Tl L 72 b ig tEikIc i W\ T — L il D%
B2\ T&H 5 Rohsenow DA [4]) & LT 2 L #EBAMEIE THRREDIXSSEBRAONI BB —H L
T2 FTo. KREBRTHWEZIMBJEOMEX 25 1D L4 <. IR TOWMMENOIRES RIS E R T2
Dittus-Boelter DI L ¥ BYRZERN K EWER LR o7, 2 BB /LR THR@AD, 8D fiii&E) & 3 Bt /LR Fif(8D
&E)T“@#%%ﬁaﬂﬂﬁ@ﬁ@%% SV REFLRMARFL Y I SIREL O3 %ﬁlﬁﬂﬁiu éi}”b ﬁwﬁ if—

DR ESRBN, Ei, FAFEICET S MEERD o zegam
EW SR ST, ZAVXSALE O JE I 1m0 FE Rk sy [ o 2BRT)L/RADMIE
DEVCHPFEE L BRSNS, SR OTELERE  — | 4 2BTILREDAE
10, KRR BT 5 PETH S, gL g 10p ¢ FDUTEDIE 4
W T OSFh g A T B B e alm — MR LICEE D § I Dittus-Boelter ]
HEAE S, FTVRRENTRE 20MWM £T S 5 IR §
DEN~OEGEROTA DR Sz, RABGRIZ =3 A e

DT, LY BAFR TCOERMINBFEOHKICE © . @%)@@ e

D ERTET, RS D T L ASHERN T, SR ' e 2
MAEEET E—ACET L, MAKBLE 5T | o
T b, Re=25000, 50,000, 100,000 5 FE Bk 5 L 507100 500
DRV TIL NFFE TRIIT 5, ATsat( T T [K]

SEXH %
[1] K. Sato, et al., J.Plasma Fusion Res. SERIES, Vol. 5 (2002) 556-560 X 1 Re=150,000 PR 0D 25 TR 6 Hh

[2]S. Kodate et al Proceedmgs of The 21th International Conference on Nuclear Engeermg (2013), ICONE21-16105
[3] &88 1, BAMEES $20 BN - THRLF—2 DR DY LEERE, pp. 171-172(2015)
[4] Rohsenow, et al., A method of correlating heat transfer date for surface boiling of liquids, Trans. ASME, 74(1952), 969-976

*Hiroshi Kawakami', Shinji Ebara' and Hidetoshi Hashizume!
"Tohoku Univ.
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Chair: Kazunari Katayama (Kyushu Univ.)
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[3BO9] Establishment of tritium transfer model in Li, TiO, pebble
*Makoto Kobayashi', yasuhisa Oya® (1. National Institute for Fusion Science, 2. Shizuoka
University)
11:30 AM - 11:45 AM

[3B10] Design of tritium gas cell for BIXS by Monte Carlo simulation
*Masanori Hara', Shinsuke Abe', Masao Matsuyama', Tsukasa Aso?, Katsuyoshi Tatenuma®,
Tomohiko Kawakami®, Takeshi Ito® (1. University of Toyama, 2. National Institute of
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Establishment of tritium transfer model in Li,TiO3 pebble
RNy NE R N NI/ N
R Sl R PN i TR

FHUBYF LR N FULOBEBSE L, 7 LA NI TORRRL - KEEFTERK « KBRS 7 S OV bt
RMEOEIR, 27 71— AR T (CPYNHE COWRME - YL, A —7 2 A7 (OPYNH T O AL Tl « 7 X vk
LB ORI S X T T LR ORI R — MLz, SHEa— N XD TR T TCoF ¥ @Y
F U LXRTNNEO Y F U L EER ORI AR L 72572,

F—D—F: NITF UL, FEURYT UL, IRy, YT RRS
1. #E

BERNY F U LM CHLTFZ B YY T ULNEO N F U ARNCEEOBRIIEMEFEO N F v
AYPA TN ERENTHEDEETH D, FEESIFZINETIC, BPETRE LEFZ U F7 00K
MHD Y FUABHEESZ EEROICHEIT L, 7 LA UNETO M) F U LABENERERA I 52 L7z,
—J. FETIETZ U Y T U LENTVRTHEASIND Z LD, LA U b ENHONT L
NTO R FULBEBREOET MVERLETH DL, AFETIE. 777y MZBT D MY F U AR
REEFEMICHRT 5720, LA VNTO R F UV ABBIETLEXTANTO I F 7 LABETT L
ARG LIEIREa— FEmE L,

2. ETI |
CPNEETO k) F ¥ MIRERTH B, iR : %i;?*: [ CrRBoRERR

FE - [ENCHED 7 LA N~ DT, 5 T ria = WmowEl TE

HOKEE, OP ~ORHEE N GREIHZ1T 72, OP | ERAERERAONR | | OPAIEIQ IR H K

NTO YT MIRERTH L0, Bag - Bl a*‘u‘wm%!munﬁ’rﬁ

WA, 7 Ry PRBOREE . FRik T O
MR EIToT, ER2EDZERA~D T LA v

IR FRor#EL £

. e [ #aer |
NoD M) FULBEEELREAL, BRI —F
%*%%L/f:o §+/§~0)7D_%'\’_]\%&:%ﬁ‘o §+%3HF‘@7D‘—‘3’_“\7H}‘

3. ¥R

TUAYDOFREIFTOPICH LTS 72D, U F U LDOKRMITIE OP ~kiEhiz, OP WETO h Y F
U LIREKRIETH D EMRETDH L, OP RETOWAIC LY FIF U LAMERRAEML, £72. 7'V
A DY A ZXPNEL RTNVOHEGEEDmOVEE, OP ENBD T D, Zhicky, 7 X vt Ak
HWENEYT D720, MU F U LML,

OP LIkl LC CP ZHT D7 LA L HIT D7 nicd, CP~®D FU F U LABITHRITEN, LrL, CP
WTIE RY FU LK T OB 7 LA VNE CTOIEE D=8, CPND kU F U ABREII A A #E <
DT EMbnoTe, FZHMF T T v 7 ANR@EmML D&, T A U ~DOEMRIEEEM & 725720, CP
WEBIZ F U F U L& L, b Y F U LAOHERRE 2RI T 2 Z & hbhroT,

[1] M. Kobayashi, Y. Oya, K. Munakata and K. Okuno, J. Nucl. Mater., 458 (2015) 22-28.

*Makoto Kobayashi?, Yasuhisa Oya?

INational Institute for Fusion Science, 2Shizuoka Univ.
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Design of Tritium Gas Cell for BIXS by Monte Carlo simulation
JROE®R', BESOEA4, kil Bk, MR FC
Zn %,JWt%%%,@% -t
VEILRT, PEILEE, LR

BRREAEE X BREHIIE BIXSIE) IEEBED NV FULATAZNETHFED—DTHD. FNIF LY
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F—J—F: BESEE X E5AE AR, XBEBRE, ErFHLAOYSaL—Yay

1. ¥8
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7o, @B LYY ULAMEHEA TS, LaL, Wﬁﬁé@ﬁéi%%#?ﬁw E )
F LD BRUTZ= RN —DME L, TR AP TRIN S5 B ORI Z 5. i 72 X S 28 ORERL,
HOWRNORELZMD =D, BRAREETRITFUANLD BRCLVFEIND XA MLEE
vFANMEY I alb—ia TR EELE.
2. Fi&
2-1. BT HIABRY I 2alb—ay

10000

FLrTHNATY T 2 L— g 1T GEANT 4 tool
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A@ré% Z_/C;ﬂ'ﬁb i@réﬁﬁi 15%*ﬁn¢ 10. 50A00 10800 15600.. 20000
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2-2, N—HBEHH X RALT MV OREIE E. BIRFEXMARY MILDLLE

Valb—va s THRLND XBART MVORYEMERET 572012, U ary U7 MaitigT b
VFDLHTAD X AT MV EBTZ. ZOBOHT AT TI0o DT Ty h 7T P TERES .
X #2350 80 nm D& DO ENE & R oY U ¥ AR(E S 0.15mm) % 7z,
3. fERLEBE

FREICE VBN AT PV EER AT MILOBARIIRT. A7 R VRO IR HE) X #f &
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*Masanori Hara', Shinsuke Abe', Masao Matsuyamal, Tsukasa Aso?, Katsuyoshi, Tatenuma’, Tomohiko Kawakami’, Takeshi Ito>

'University of Toyama, “National Institute of Technology, Toyama Collage, ’KAKEN Company Limited
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COs; release from Li,TiO3z pebble with rising temperature and Li mass transfer
R =Rkt A EORER Y, SN IRET 2, BB G, RE !
IUKREET, 2JUKT, B0
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“Kazunari Katayama®, Ryotaro Yamamoto!, Haruaki Sakagawa?, E — A= substracted H,0 (Negligible CO, release)
Tsuyoshi Hoshino® and Satoshi Fukada! = 0 20 40 60 80
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1 GSES Kyushu Univ., 2Eng. Kyushu Univ., 3QST. 9 B RO IR AR
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Study on lithium rod test module and irradiation method of tritium production
using high temperature gas-cooled reactor
~ evaluation of test module with Zr layer ~
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Experimental correlation of wide range of H desorption curves in gas direct contact with Li-Pb
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Effect of ammonia on the efficiency of tritium oxidation over catalyst for air detritiation system
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Effect of moisture and hydrocarbons on catalytic reactor for tritium oxidation
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[3D01-04] Shielding materials, detector, code and material standard
Chair: Fumiyoshi Nobuhara (TNS)
Wed. Mar 29, 2017 9:30 AM - 10:35 AM Room D (16-204 Building No.16)

[3D01] Developement of LED sctintillation fiber detector for radioactivity
measurement of the decontaminated waste
*Noriaki Nakao', Motoyuki Asada’, Takashi Kurihara', Yoshihiko Susuta', Masakazu Iwabuchi’,
Tomoo Shimada®' (1. Shimizu Corporation)
9:30 AM - 9:45 AM

[3D02] Measurements of skyshine photons using LaBr, Scintillation Detector
around Unit 3 at Fukushima Daiichi Nuclear Power Station
*Hideo Hirayama'~?, Kenjiro Kondo'?, Seishiro Suzuki?, Kohei Iwanaga?, Yoshihiko Tanimura®?,
Hiroshi Nagata®® (1. KEK, 2. NRA, 3. JAEA)
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[3D03] Adjoint Photon Transport in PHITS
*Alex Malins', Masahiko Machida’, Koji Niita® (1. JAEA, 2. RIST)
10:00 AM - 10:15 AM

[3D04] Improvement and application of displacement damage calculation method
for electron, muon and pion in PHITS
*Yosuke lwamoto' (1. Japan Atomic Energy Agency)
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Development of LED coupled scintillation fiber detector for radioactivity measurement of decontaminated waste
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Shimizu Corporation
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Measurements of skyshine photons using LaBr; Scintillation Detector
around Unit 3 at Fukushima Daiichi Nuclear Power Station
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B S B LR I B3 EHE LTI, B ERENEH VR IFREA L —ar7aT7ENLD AT
A% A KT LD FLOMBERNEETE R0, ATA V¥ A U p5rIE, 200keVEL F T2 mmOERc &
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Photon Adjoint Mode in PHITS
* Alex Malins!, Masahiko Machida? and Koji Niita?
JAEA, °RIST

An adjoint transport function has been added to PHITS. The function is an alternative method for solving photon
transport problems with small detector volumes compared to the source region. The function follows the formalism of

Hoogenboom (2000) [1]. The method and its performance are demonstrated here on test problems.
Keywords: PHITS, adjoint, photon, pseudo-photon, radiation transport

1. Introduction

The adjoint method can be an efficient technique for solving radiation transport problems where the source
is larger than the detector. Fukushima environmental radioactivity calculations fall within this class of problem, as
gamma rays from radiocesium spread over a wide area contribute to the air dose rate. We therefore added a gamma

ray adjoint function to the Particle and Heavy lon Transport code System (PHITS) Monte Carlo code [2].

2. Method

The adjoint function simulates pseudo-photons. These are generated within in the detector region and are
transported through space. They undergo adjoint interactions (corresponding to forward interactions in reverse) with
matter. A new cross section library was developed based on JENDL-4.0 which contains adjoint incoherent and pair
production interaction cross sections. The photoelectric effect is treated implicitly. Pseudo-photons are tallied when
they cross the gamma ray source region. A new adjoint tally function ([T-Adjoint]) recovers the photon flux in the

detector of the corresponding forward calculation.

3. Results

The adjoint function was confirmed as giving the correct results by comparing to a forward calculation for
a gamma ray flux spectrum in an infinite medium. The adjoint function successfully reproduced the activity-to-dose
conversion factor for the air dose rate at 1 m given homogeneously distributed cesium-137 in soil. The performance
of the adjoint function was established by comparing the runtime for a generic large source and small detector

transport problem against conventional forward mode and point tally calculations.

4. Conclusion
The adjoint function is a promising addition to PHITS for efficiently solving large source small detector
gamma ray transport problems. Future developments are to add a ‘point energy’ routine, allowing the simulation of

pair production interactions and line energy gamma ray radiation sources, e.g. discrete radioactive decay photons.

References
[1] J.E. Hoogenboom, 2000. Adjoint Monte Carlo Photon Transport in Continuous Energy Mode with Discrete Photons from
Annihilation. Proc. PHYSOR 2000.

[2] A. Malins, M. Machida, K. Niita, 2017. Continuous energy adjoint transport for photons in PHITS. To appear in Proc. ICRS-13.
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Improvement and application of displacement damage calculation method for electron,
muon and pion in PHITS
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[1] Y. Iwamoto et al., Nucl. Instrum. Meth. B 274 (2012) 57-64.
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[3D05-09] Code and material standard
Chair: Koichi Okuno (HAZAMA ANDO CORP.)
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[3D05] Discussion on the standarization of shielding material
*Ken-ichi Kimura', Mikihiro Nakata®, Koichi Okuno®, Yoshihiro Hirao®, Satoshi Ishikawa’, Yukio
Sakamoto® (1. Fujita Corporatin, 2. MHI-NS, 3. Hazama-Ando , 4. National Marine Research
Insititute , 5. ITOCHU Techno-Solutons, 6. ATOX Corporation)
10:35 AM - 10:50 AM

[3D06] Discussion on the standardization of shielding material
*MASAHIRO TANIGUCHI', Kennichi Kimura 2, Okuno Koichi®, Koji Oishi #, Ken-ichi Tanaka >,
Masahiro Yoshida ©, Osamu Kontani’, Toshinobu Maenaka®, Satoshi Ishikawa®, Yoshihiro Hirao "

(1. TAISEI Corporation, 2. Fujita Corporation, 3. Hazama-Ando Corporation, 4. Japan

Environment Research Co. LTD., 5. The Institute of Applied Energy, 6. Nuclear Safety
Technology Center, 7. KAJIMA Corporation, 8. TAKENAKA Corporation, 9. ITOCHU Techno-
Solutions Corporation, 10. National Maritime Research Institute)
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[3D07] Discussion on the standardization of shielding material
*Mikihiro Nakata', Ken-ichi Kimura?, Koichi Okuno®, Toshio Amano®, Kazuaki Kosako®, Tomohiro
Ogata® (1. MHI Nuclear Systems And Solution Engineering, 2. Fujita, 3. Hazama-Ando, 4.
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11:05 AM - 11:20 AM

[3D08] 2016 Activity Summary on Simple Calculation Code Review WG for
Radiation Shielding
*Yoshihiro Hirao', Norihiro Matsuda?, Hiroki Sakamoto®, Hidenori Kawano®, Seiki Ohnishi’,
Fumiyoshi Nobuhara® (1. NMRI, 2. JAEA, 3. TRANSNUCLEAR, LTD., 4. ATOX, 5. Tokyo Nuclear
Services Co., LTD.)
11:20 AM - 11:35 AM

[3D09] 2016 Activity Summary on Simple Calculation Code Review WG for
Radiation Shielding
*Fumiyoshi Nobuhara', Yoshihiro Hirao ?, Norihiro Matsuda®, Hiroki Sakamoto®, Yukio Sakamoto®
, Mitsushige Iwashita®, Kentaro Yoshioka’ (1. Tokyo Nuclear Services Co., LTD., 2. NMRI, 3.
JAEA, 4. TRANSNUCLEAR, LTD., 5. ATOX, 6. IHI, 7. TOSHIBA)
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2016 Activity Summary on Simple Calculation Code Review WG for Radiation Shielding
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[3D10-13] Shielding Materials
Chair: Masahiro Taniguchi (TAISElI CORP.)
Wed. Mar 29, 2017 2:45 PM - 3:50 PM Room D (16-204 Building No.16)

[3D10] Fabrication of the hardened bodies of boron carbide (B,C) with
geopolymer binder using a Warm press Method
*Kosuke Kubota' (1. Nagoya institute of technology)
2:45PM - 3:00 PM

[3D11] Comparison of a low-activation effect between B,C-loaded concrete and
epoxy resin board
*Seiichiro Tanaka', Koichi Okuno' (1. HAZAMA ANDO CORPORATION)
3:00 PM - 3:15PM

[3D12] Development of light and highly functional radiation-shielding cloth by
using a silk glass technique
*yoko iwamiya', Kohmei Halada?, Masayoshi Kawai® (1. Chouetsu Glass Chemistry Laboratory,
2. SusDI, 3. KEK)
3:15PM - 3:30 PM

[3D13] Development of light and highly functional radiation-shielding cloth by
using a silk glass technique
*Masayoshi Kawai'?, Yoko Iwamiya', Kohmei Harada® (1. Choetsu Glass Chemistry Laboratory,
2. High Energy Accelerator Research Organization, 3. Sustainability Design Institute)
3:30 PM - 3:45PM
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Fabrication of the hardened bodies of boron carbide (B4C)
with geopolymer binder using a Warm press Method
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Fig.1 Relationship between the amount of BsC and Fig.2 Relationship between the amount of B4sC and
compressive strength of the B4C hardened body. its transmittance of neutron iraddiation.
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[1]Shiori. Sekiko.et.all,J.Plasma Fusion Res,Vol.84 (2008) p258 - 268.
[2]The Ceramics Society of Japan. (2002) p114,115and1578, Handbook of Ceramics engineering.

[3]Joseph Davidovits (2011) Geopolyme Chemistry and Apprlication, Flance, Institut Geopolymer.
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"Nagoya Institute of Technology, 2Chubu Electric Power Co., Inc.
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Comparison of a low-activation effect between B4C-loaded concrete and epoxy resin board
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MRHT%, Ge Y lfkftHanz AWTHEME L7227 ) — FBIA O END vy O T R LF — 27
MVOREZAT T, BAF LT AT MVONT 21TV, &7 U — FalBHI AR U 72 BB i fE ¢
5 24Na CEIY - 14.96 KF) & 56Mn (BRI - 2.579 KEf) OEREOE &L O EZ{T - 72,
2-2. HER#ER

X 17 U— RakBhoAmk L7z #Na & °Mn O REIRE 2 ik L= b D2 ord, Hl=ar 7 )
— k& B,C BB OMAADLETIE, Hila 7 U — hOARDGFA &l LT, *Na O4pE T 1/22, *Mn
DOAERKET U8 ITEB S NIZDICk LT, B,C AV 227 U — hDFATIE, *Na DERKET 1/1.23, *Mn
DAERCE T U127 DIRBEEHRIC L EF o7z,

3. HEEm

LB ORER, B,C BEHRIC L2227 U —h
D HEFHEMHID R IEF IR E N LD iR T2, Tk
F % < RBAET DRGSR FE TITER A ML DF
RDEVWLH LN, a7V — DG xR E LT
B.C MR A W ISl FENEE LB X
bhd, A%IT, BMOMAOARE—IEIC L5 RESPE

*/ﬂi%ﬁ*ﬁ@ﬂiﬂ LT %*ﬁ?{f%?ﬂio << %ﬁiﬂf&) %, Ea 1+ BACHEEIR B4CAYav EEIDH
1. &FEHZAER L7z 24Na & 56Mn O b

TstEE (Ba/g)

BE IR
[11 NEf~> R7 v 7 ) BFEEMERS - BORER > N7y 7 — R —, p.336, 2015

* Seiichiro Tanaka®, Koichi Okuno*

! Hazama Ando Cop.
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UIWNIVHSAEMIZKPES THERICEAERFARERMTORR
(1) FEBMHFAELICA

Development of light and highly functional radiation-shielding cloth by using a silk glass technique
(1) New shielding material development and its applications
HE B RE =R IE s
Vil 5 2 (bAF, *SusDI, *KEK

BROKGIBE T -T2 VT T A &2 BT, BURBERMPMERR O S W& o 7 AT Uik & B el 7
T AWK 2B > - A 2 NBVLER U CHEHEICRE A S8 5 2 & T, Ehorettomuwiififin c& 7z, &
O ITHEREN T U C & 0 @B DME AL 72 B RE D U BB B IR S . kA & L CEAMEDE Z R,
F—J—F : BAHRIER, A BT R SN TE AU T AT A, fERINT., B AR

1. #E
2011 0 5 AR BTN O EE NS 5 BKEE TR 2 RN 2 Bl - #EN O %2 T, HARD
KBIWE TR o722 v 7 BT A & R U 7= R AR D BRI & A b B L 7=,

2. FERMORREHERORE

Bk Lo BT AEME, ST E VSRS T AEOBREKGERTH Y . RIS A CHLA
BT AAM LB ORGT ~DOREEGENEN TS, S, BURBRIER OB\ Z > 7 2T ik %
B BT T AN A AT 0 INBVLEE U CIELIC RS & S &5 2 & TRE LI 2 {F - 72, B S
NI T AED5y TR X, B O ARELFD, F@OH 7 AT TR L)

Thb, & LICHMIMTT 52 & T, 0Tl L ERAE 2 R T 7, ‘?
ERAOEXRNGHEE O ITR S ITEIL, BiKME & BRI TR
FHPEZ R D . HHAME  OF g R0, il OAG L AR, HiRIChbET K& 3T
DIRD IV TRETHIENARETH L, £, FTHEEICHT VT N5,
FEEFO AR 20 Mtk 2 € L7z, (1) 0.36mm JED 2 — b O FE (X 930g/m®> T,
SEEIL258 glem® LT VW HTH D, (2) 5l X0 AL, HEH M 71.2 kef,
RJ7 1A 44.7 kef T, 3) MORIT, MiES1A 260%, F7M 218, (4) BEFERS b
A-1 17T 870 [a], A-3 3L THE, BT 117 0], 1228 ThH 7=, (5) L TH &
HEWEIIHAE LV, O)BMEAE 20 R CLEMEN R TX T, 1 ERKBHER
EREFAEAR D EME  Hflhn T U724k 3 fc & EARCR 1 IR ER R 2 BUE L7z, Zhud, ke +
A BEE IR, B X13 10, 5kg, RO OPFERD 53T, EBME & EEEIHEFITENL TV D,

Uke

3. ¥R

JEAIZIE, BROERMBIH#ER & & b, AHOFFORMETH 2RO B ESLITEEZFIH L T, o)
720 DA E FITEM IR ERCC A OERICFI A TE 5, BEROMVALBAEL Th .
BiE Ml OISHICOWTIE, A X —TF v g, ERRESE (BR) . NCT 2 TE V=,
SEXB [IEEER, SN NEORF—HEGENEN T AB LT I v 7 AOMKIREGHK, 7 7 3Bt
Yoko IWAMIYA ', Kohmei HALADA ? and Masayoshi KAWAT '

! Choetsu Glass Chemistry Lab., 2 Sustainable Design Index and > High Energy Accelerator Research Organization
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UIWNIVHSAEMIZKPES THERICEAERFARERMTORR
(2) FEmM OEREFIEDAE

Development of light and highly functional radiation-shielding cloth by using a silk glass technique
(2) Measurement of shielding property of new shielding material s
G R aw B, EE ERS
VB 7 A (LA, *KEK, *SusDI

BT RAT IR IR ORBET T AWRA A2 BAT L, N U CBR%E L 7o #nEicAn iR Re 2 I E L7z,
BT A 13T O~ E XRO PR O W T E RS 72 0 TIRIEFE Y OfE2S, MM T L 7= 4
HIOWEREED 7 T MELOE 10%BVMED S Hav, 8 < CHEEIVEISE T U R IR FHE T & 7,
F—J—F : BIHRER, XY T AT Y VI BT AL Hi, B~k XL R, 110 B, kR

1. #E

R ERGER O v — MOKIRAIC Y v 7 7T 28 & AWTH v 7 27 A Ik Am 2 B8 L7z,
BEEITAVI =LA THDL, R ZATAVOAMEIELE LTEY, H@EOAO X SIH O 70,
Yol v, ML TKRREIM LT ENAETH D, MITERBRNTZDIZ, & DFEEOERFE
BOTDITIHEERDL Z ENMETH DL, LrL, SHSHEZICLEOMAOMEERELbIL,, &
D= BARDEFN MMM T2 L7z, 202 Elck v, ZEAERENTE 5, 40, Z OfEhn T
iz fli o THHEMAMER L. FEHM O L & b IS B O MR 2 JIE LT,

. 10 #E: Cs-137
2. EREREO AR ﬁ 8 o Sorot
2-1. ¥— bR UHEHEIN T # 0> 14 458 5E gﬁ o b
. . 0 N
BN L S — T a7 AT BB D E .
e L I & s
FERRMERE A IE LTz, 100keV @ X #RIZk 2 — M= 0 RILL (82)
0 50 100 ---- B#EL (&)

1% 0.33mm B EFHNTe, DRSO OE S &M 0K 10cmBEE DS —hOES
DES LT 5 L8 10%ENZTTH5, £/2, tvvas E1 725y bR EBENIHOLSE
137 (Zx 3 2 M RE 2 B 1 2R3, MEMI TAIE, 77 > ML VR T $hEY VOERGBEI RS D =
EMGYIN D, KEMNINTA T, B 201 0 | FBRBEEEA MO T I ZWRIND 12D TH D,
2-2. ERKEH R OB E

AN AR 3 AL 2 il > THINE U 72 B AR &2 1E 0 & 35 d O MEs & JEES, TS ICERME 2 (T 7o~ k%
YANBILEE T A TERFEO /L K 60 B EOEEL v #1355 CHERGD R A2 RE Lz, fRIZLL T O#Ey

EH 3 34.8%. A 245 51.8%. T¥Hi 34 39.8%

25 8 O 42.1% T 5, IEHH ORI O 1T, ERE = R L X —RANE N2 L Bbh b,

3. #Em

BIREAR DR 42%1F, B BRIEERMZ K 2 FICTE 2R ZFH > TWD EF R 5, AEMHE LY
H#EARIE 10.5kg & WERMICH TR OEI T, 72, EEBEICEATEY | EAEETEWEBEZ LD,
£ % 3C#EK[1] NCRP 49, Structural Shielding Design and Evaluation for Medical Use of X-Rays and Gamma-Rays up
to 10 MeV.(1976)
Masayoshi KAWAI "% Yoko INAMIYA ' and Kohmei HALADA *

! Choetsu Glass Chemistry Lab., High Energy Accelerator Research Organization and 3 Sustainable Design Index
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2017 Annual Meeting

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

[3E01-04] Minor actinide nuclear data 1
Chair: Satoshi Chiba (Tokyo Tech)
Wed. Mar 29, 2017 9:50 AM - 10:55 AM Room E (16-205 Building No.16)

[3EO01] R&D for accuracy improvement of neutron nuclear data on minor
actinides
*Hideo Harada', Osamu lwamoto', Masayuki lgashira?, Tatsuya Katabuchi?, Jun-ichi Hori?,
Others 14"* (1. JAEA, 2. Tokyo Institute of Technology, 3. Kyoto University)
9:50 AM - 10:05 AM

[3E02] R&D for accuracy improvement of neutron nuclear data on minor
actinides
*taro nakao', kazushi terada’, atsushi kimura', syoji nakamura’', osamu iwamoto’, hideo harada’
, masayuki igashira?, tatsuya katabuchi?, jun-ichi hori®* (1. Japan Atomic Energy Agency, 2.
Tokyo Institute of Technology, 3. Kyoto University Research Reactor Institute)
10:05 AM - 10:20 AM

[3EO03] R&D for accuracy improvement of neutron nuclear data on minor
actinides
Kazushi Terada', Taro Nakao', Atsushi Kimura®, *Shoji Nakamura', Kazushito Mizuyama”,
Nobuyuki lwamoto®, Osamu lwamoto’, Hideo Harada' (1. Japan Atomic Energy Agency)
10:20 AM - 10:35 AM

[3EO04] R&D for accuracy improvement of neutron nuclear data on minor
actinides
*Atsushi Kimura®, Shoji Nakamura', Kazushi Terada', Taro Nakao', Hideo Harada', Tatsuya
Katabuchi?, Masayuki Igashira?, Satoshi Fukutani®, Fujii Toshiyuki *, Jun-ichi Hori® (1. Japan
Atomic Energy Agency, 2. Tokyo Institute of Technology, 3. Kyoto University)
10:35 AM - 10:50 AM

©Atomic Energy Society of Japan
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2017EFDER

RAFT—TFIF=FOPEFET— 2 BERLICHE SRR
(1) AIMAC RS x) MIBITEMEEEDFE LD
R&D for accuracy improvement of neutron nuclear data on minor actinides
(1) A summary of progress in the AIMAC project
HHEOHESY, AR L EBEA FZ, KRR &, FWEOFIEY, fEOKRER L, dREEE]
A —(=1, HER Brz2, AW mEthe, B Bsls, ZE KER S, EifE 23

mE ¥, R S, me W, B BT, BONE—3 R IR

VR RS, PHORTERT, CEEKT Camm ko)

~A =T 7 F = NEEREE IR 2 VW AR O s LA SRR R . TR IE. BEOIE. kA,
BT — Z IO EREE L, o AT AR ¥ & UCHEM Lz, AFEICX VS NFEREE
L FOBFRIZHOWTHERT D,

X—D—F:~AFT =727 F=F, BV, AR, &7 —5, g, SRl

1. ¥E

SRR O BREE AHRIRAT & U CHIR SO EIR O I - Big7 — 2 L LC, fWEFEET—2 D
FEEEIA EASRD HALTW D, FRIIEDRHE LUz, BTETHOREESNREVWSA =7 7F=F (MA) £
V22 RN AR O ) R EEREO— D Th D, A A MRS D720, M E, FEHIE,
BT BT — Z RO SN AL LT kS B b TE A | R ) AT MR EE I~ =T 7 F=
RO T — 2 KR Bk 208 % ) (95554 : Research and development for Accuracy
Improvement of neutron nuclear data on Minor Actinides (5Z#r AIMAC)) & LT, k25410 ALY 3
T FE i Lo, AFRICKVEONIMERIR L Z0BR AT D,

2. IRMARBER

G AL A TR T 2 T2 OICLU T 5 D OWFEIE H A 5% & L, J-PARC MLF O M2 625 ANNRI <
WKRIFZ A F v 7 hiak 2160 L CHFERR 2 1w 72,

HAO et o S E ) Tk, AR AT MG EME L, BT —% ORIE%
AREL T 5 &L & bIT, WIREOEHICHW 2 Y~ ROk R % Sk cikE Lz, HEQ [TOF
FEIWZHAWD T U T NVEOEREERE] Tlid, H <o RECRERIE R & 5 N U 7 FEREEE R
R L, BEMAYV I VOEBEERZiEE Lz, HEOQ [HIB/ T A —XOikE] TiL, ANNRI
SERIEA LMW A L, A~ SRR O WS 2 m R AL L s, THE® [EIE = 31X — i
D EE PR~ OYEE ] T, ANNRI @ Nal A7 ho A —X Z@EH L, Wm0z, 76
kDH) 100keV 7255 800keV (THLE L7, HA® ImdwmEaHt) Tk, O~@ODOWERRZ KT 5 &
E BT, SRFERRZE LR O R IE R G ORI Tk 2 BA S L T i Al S OV R E S O FTAG 2 Feit L 7=,

AHETIE, ERICRER SN D EBOET — & @R EACHIR O AR & 7 — & B b~ D& E
e O B FAZ DWW THERR T 5, 7o, BAFZERRTEIE, AT ) —XRFDQ)~Q) Ttk Sh b, AL,
SCERRREE O T F L XS RIS RLE £ L U CENATZER I BN B AT 1022 B et 23 F2 i L
T VRE 26~28 AL [~ A F—7 7 F = ROPHETET — X R LICHR DAFZEBITE ) ORETH 5,

“Hideo Harada®, Osamu Iwamoto®, Nobuyuki Iwamoto®, Atsushi Kimura®, Kazushi Terada!, Taro Nakao®, Shoji Nakamura®,
Kazuhito Mizuyama®, Masayuki Igashira?, Tatsuya Katabuchi?, Tadafumi Sano®, Yuji Shibahara®, Yoshiyuki Takahashi®,

Koichi Takamiya®, Cheol Ho Pyeon?®, Satoshi Fukutani®, Toshiyuki Fujii®*, Jun-ichi Hori®, and Hiroshi Yashima®

LJapan Atomic Energy Agency, 2Tokyo Institute of Technology, *Kyoto University (*Current Affiliation: Osaka University)
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RAFT—TFIOF=FORMFERT— 2 BERLICHRSHRMFE
(2 AR A—R(X5BRBERNEY > TILEEH
R&D for accuracy improvement of neutron nuclear data on minor actinides
(2) Technical developments for accurate determination of amount of radioactive samples using
micro-calorimeter
IR KBRS, SEH AL RS S dR FEEL, AR L JRE HER Y,
HFEH Brz?, A o, EOJE—°
VARG AT TEB A 2 AU TR S RUERR A

BA T AT AR EE [~ F—T 7 F= ROFH T — X EER IR DR 0—8
L LT, BEBAIEIC L AHSHEY o P BOEEERERICOWTHE LTI,

F—I—F: MEEEERERE, REAE

1. BR

DN g O 72 OSBRI E ISRV T AEH) & 72 D5 2 7 L O st B oD K FE LT A I E oD R B L
BT A EEL LD ThH S, L LN LY AN MEWE OB A EEMERRE SN D 2 Lk
LD, YU T NARRZICHEBIE CERT 2 FIEDNREIND,

aBEET AR OGS Q EITMANIZ 5MeV FRETH Y | FEEE L L CTH X% ImWI/GBg D RIfRANK Y
SO, DT, pW OFEE CTEEIE 217 21X GBq ¥ 7 /L D FREEEAN 0.1%FEE CIRETE 5, QH L
RASERER DR K K PRE SN TV D ICIRET U, BESVIIE TY o IV ENEREICRETE 5, L
EOEFNG, 228Am OH TV BEBEREIZ L D EREEICRET S HT, TAAL VAV VAL M
flvsfrmial) A—4% TAM IV %28 A URIEOEANBRZE 21T 72,

2. BIE - BRI

240Am 2 7711 950MBq #5 £ UY 480MBq > S, 243Am % Ef 2 7L 1% 240MBq, 120MBg. 60MBg
O =R (T R CTAPME) SR S, BVEHIEIC XY 0.2%LL E Ok E CREEEZRE LT

FREEND EHERE X ARMP 0 6 OFEA KT E T, ERREEBI CORBPRETE RN ENSH T
AUy bR® D, FHFEBROMIEDTZDOI, FHARTOY > 7L L JE CRAAHLRL OVEIR D DAFRR LTz a
MRIRD AT N IRIT ATV, A O EREITo 72, & HICHIEBEEN COBRERNFIED72DIZ, v}
DEBEZ GEANTA ZHW=ErThrny I alb—a itk BREICE) =a— Y J OFE LB
BHERET VICESE ML o 72, METIEI BT, Ge MH#ZE AW oAy IE I L 2 EEfHR L D
g, BIO~A7mhnl) A—2AEOBRIEIZONT HIRR5,

REEIL, SCHRHFE O 0L X —5PRFFISFHZREFE & LT, ENIHFRBREAN A AR -1 7878
FEHAE N TN L7k 28 EJE D [~ A F—T 7 F = RORMETET — X K LICAR D HFZER %) DR
Th s,

*Taro Nakao!, Kazushi Teradal, Atsushi Kimural, Shoji Nakamura!, Osamu Iwamoto!, Hideo Harada!, Masayuki Igashiral,
Tatsuya Katabuchit, Jun-ichi Horit

1 Japan Atomic Energy Agency, 2Tokyo Institute of Technology, 3Kyoto University Research Reactor Institute

2017% BRRFH%¥S - 3E02 -



3EO3

2017EFDER

RAFT—F7IF_FOPEFRET—IBERLICERIARRR
(3) -PARC ANNRI Z AU V= 2Am it FHEEMEEO AIE

R&D for accuracy improvement of neutron nuclear data on minor actinides
(3) Measurements of neutron capture cross sections of **Am with ANNRI at J-PARC
SEEOfnELY, R KRR, KRR B YRR REELY KL (2 E AR B2
HARAEL JRE R
AR RS BR e A

J-PARC ANNRI @ Ge A7 k1 A —4& % RV THATIERIVEIC X 0 2*PAm o ok -8 iy e s 4 e L 7=,
10 meV 7> 5 100 eV O Hpk -0 /L S —FEIG k4 2 Wik A A 8 U GRG0 25 O B & ik L7,

T—D—F : dHEFHENTE, Am-241, RITERE, J-PARC, ANNRI

1. #8

Rl (432.6 4F) o *MAM X EE R AN GO — DO TH D, AN Y 2T AORFHIB W
T Am OHFHET BRI T — 2 13BUR K 0 2 B EOEBESRD SR TE Y . 2O Pk TR
T OD R 4 T A2 VR S LR D 72 3D D FAET — 2 B I I W TR & 2 flififiA 8> %, £ Z T, J-PARC ANNRI
D Ge ALY hw A — 4 Z T 2Am O el T AR A 4T o 7o,

2. BB - BR

Am FEHL *HAMO, MK &~ Ly MIRICERERE L
TTNAIT—RZESHLTHY . ZOSREIZIa Y
— A=K E W HIEND 957.4+05MBq TH D, E
B Cla i 7T EERE 215 m IZERE Sz Ge AR
FaA—%ZHv, Am 3B S Sk
iy MAWE LTz, Ny 7 770 v RO =912,
Am REtO X I — =2 ORIE, Ak LORHIE,
28ppy Hp T HGELIR D JIE 24T o 72, E 7o, T A
LoD WAU REHE BT AT ML A/ DLW i
i 9B WEOWE bR ENAT T, MFCRIIE 0l : :
BEAE L, AU BUERE ORAHIE E LT, 2Am K Y eneray oW1

DL ITIERT 70732 b 21572, ) 113455 1. 57 SR & JENDL-4.0 37 &0 Hi
TR & JENDL-4.0 OFHflifii 2~ LT\ o, AR
TIHEONTAERIZOWTHE L, FHIECE 2 O H]

JEAE & DB KR O#Eama1T 9 .

10% ¢
E Present
— JENDL-4.0

-
o
w

W; {

-
A
T
-

Capture Cross Section [b]

ARHEIT, TR E O 2L — P RIFBIRFIRFEF KL LT, ENAZERFEIEN B AT e %6
PRREDS FEf L7k 28 D [~ A F—7 7 F = ROWMFEET — Z W E I LR D585 ) ORUR T
o,

Kazushi Terada®, Taro Nakao!, Atsushi Kimura®, “Shoji Nakamura®, Kazuhito Mizuyama®, Nobuyuki lwamoto!, Osamu lwamoto®,
Hideo Harada®

! Japan Atomic Energy Agency
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RAFT—F IV F= FOPEFRT— 2 RERLICHRLIARMR
(4) J-PARC ANNRI R = °Am O i FREHERER UL P FHEBEORIE

R&D for accuracy improvement of neutron nuclear data on minor actinides
(4) Measurements of neutron capture and total cross sections of **Am with ANNRI at J-PARC
AR, hATEEEY, SFEFE Y, PRKERY,  JRHEBER Y, RvAREth 2, HEEE 2
B SR SRS 8, BT 8T, ZURMER 8, HRIE— 3

JRF D)2 AT DFTERASEF R [~ A =7 7 F = FOPMEF#T — 2 KA BITAR 0P8RS ) O—8RE LT,
J-PARC ANNRI (235U T, 298Am O 7Rl i b OV PP f O 5 2 TOF 1A K0 ks
HIE L. EOFBRECAH 27— # & Ok E T > 7,

F—J— K : J-PARC, ANNRI, *2Am, TET-Hissmrms, 4 v - Wrmes

1. ¥5 28Am [THEE/R~AFT—T 7 F= FEEO—DTH Y, EBA-CIEHGREREE L 27 AfiE S
DI AT AOBFHIB N T, BEEZ ST D Z RO 5N TV D, & 2 TARIFZE TIE, #HE O 243Am
RBI 22 e LA CEIBEICIRE T 5 2 L CRRED TR & 72 2 RFGR AL IR L, 243Am 0 H 1§l J8 7 e i
Je OVE A7 BT TR 2 7 FRA TR RS C S EE L JIE L7,

2. EBFHE - RER WEREONEICITESEE 2.6X1019, 6.6X1019, 1.18X1020  fi/em? (FHHE 66.3,
154, 278MBq) @ 3 FEMHD 243Am Bk A HEf L7z, BURRBIZARED o~ IE L OV 1 ) 2 — 2|2 K 2D RE D
O AR IR R E B HrEt OBIED O SRR E Lc, e TSN m ORI EIZ 1L Ge A<
7 ha A—% %R0, PO RE IS 1T Li-Glass B 282 72, sl e s B )T,
WA OO K& WVES 3 HIBC 278MBq Dkl & 66.3MBq OiEHCHlE Sz vy MOBE D Z LT, k&
PRRAZETEIN & 70 B HPE T HCOR R & 3 v kL SEHHE 28 T 5 Pk A A Uz, i U Wi
TEROBELZITV, 10meV~100eV D CHl

EREREBT, THETHBNEEOBEERE amerkror ool (REED)
JENDL-4.0 OFIE & buits L= 6 0% X 1 57T, A 100,000
FeFCILPE TSR, ST ONERSRE 10000
BT 5 &L bic, FHMIELBEONERE OB 5
RO ZAT .o g 100
AWML, CREEOTFX SRS 4
R FLIC L AFLER L LT, EHEBEREAL 8
H ARJEL T SR Fe B Sk 0N M L 7= Rk 27 4REE R o
TR 28 4EE [~ A F—T 7 F= RO TRT — 1
SOREEET BIAR DIIAEBRR) DR Ch D, Neutron Energy(eV)
BER

[1IAF B, T-PARC/MLF/ANNRI Nal(Tl)A~<2 k& 2 1 JEICE VGNP YE T W mRE 2
— & %Az Gd-155,157 ot TR R OME ) H JENDL-4.0 OFHiifE & Feil L7z D,
RFETIF2O KRS 0-03

* Atsushi Kimura!, Shoji Nakamura!, Kazushi Terada!, Taro Nakao!, Hideo Harada, Tatsuya Katabuchi?, Masayuki
Igashira?, Koichi Takamiya?, Satoshi Fukutani?, Toshiyuki Fujii?", Yuji Shibahara3, Jun-ichi Hori?
! Japan Atomic Energy Agency, 2Tokyo Institute of Technology, 3Kyoto University,

" Present affiliation: Osaka University
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2017 Annual Meeting

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

[ 3E05-08] Minor actinide nuclear data 2
Chair: Yukinobu Watanabe (Kyushu Univ.)
Wed. Mar 29, 2017 10:55 AM - 12:00 PM Room E (16-205 Building No.16)

[3EO05] R&D for accuracy improvement of neutron nuclear data on minor
actinides
*Yoshiyuki Takahashi’, Jun-ichi Hori", Tadafumi Sano’, Hiroshi Yashima', Shoji Nakamura?,
Hideo Harada® (1. Kyoto University Research Reactor Institute, 2. Japan Atomic Energy
Agency)
10:55 AM -11:10 AM

[3EO06] R&D for accuracy improvement of neutron nuclear data on minor
actinides
*Jun-ichi Hori', Hiroshi Yashima®, Tadafumi Sano', Yoshiyuki Takahashi', Hideo Harada® (1.
Kyoto Univ., 2. JAEA)
11:10 AM - 11:25 AM

[3EQ7] R&D for accuracy improvement of neutron nuclear data on minor
actinides
*Tatsuya Katabuchi', Masayuki Igashira’, Kazushi Terada?, Atsushi Kimura?, Shoji Nakamura?,
Taro Nakao?, Osamu Iwamoto?, Nobuyuki lwamoto?, Hideo Harada?, Jun-ichi Hori®* (1. Tokyo
Institute of Technology, 2. Japan Atomic Energy Agency, 3. Kyoto University)
11:25 AM - 11:40 AM

[3EO8] R&D for accuracy improvement of neutron nuclear data on minor
actinides
*Nobuyuki Iwamoto’, Kazuhito Mizuyama', Osamu Iwamoto® (1. JAEA)
11:40 AM - 11:55 AM

©Atomic Energy Society of Japan
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RAFT—FIF=FOPEFRET 2 RERLICRSHARFERE
(5) MRIFS A4+ v I ZRVEBEHMEEIZ L S MA OEEMERAE
R&D for Accuracy Improvement of Neutron Nuclear Data on Minor Actinides
(5) Measurement of Neutron Capture Cross Section of MAs by Activation Method at KURRI-LINAC
s R R E— T B RS, N WY PR BEELS JRE BB
VIR IR AR FEBRT, 2 BORIRC )RS S AR

JRA T2 AT DR ERE [~ A T —7 7 F = RORMT — ZREm LR D585 o—B
LT, HKRFETAF v 712880 T, aERMETANT MAGEHBE L, L s~AF—T 7 F
= RO PPEF- W AR E 21T - 72,

F—0—F : fERmE, BOHME AT 2 F =, mRRE I ATy s

1. ¥E

~AF=T 7 F=F (MA) ZHul & T 5 BEHEREIEMIRIBEAN O 7= DI, BESHR O T — % DR
M ERRD TS, AL, [~ F—T 27 F= ROFMETET — X FEE N _EICtR H0F58%8 ) o —
B L LT, MA RO YE TR miE O @B Lz B L, BUOHMEIEIC X 5 MA O m R E %
To7, BEHEIEICHEA T 5720 DR EFHET AT MAGERKIFT A F v 7 I L, Time-of-flight
(TOF) JEIZ LV itk AT b ZEM Uiz, RPMTHA2EM L, b CAER S8 7R O & 4y}
I NIERCa A ek A A L CHIE L, Np-237 25 OB VE T Fii S WT s 2 I E L 7=,
2. EEX - 4T

Np-237 Z DM T WE, WKIFT7A v 7 DX —7 >
RNEIZBW TR L7z, B ROWREICIE, Au= Co %z
e, RIEHRET5OME T, BKET L—XIZRES
RUBKEEZESEDZ LTk - T, B4 4
R L, M EFEBRICEM T 5 & & bic, TOF JIEIC X v ik
T AT MVERE LTz, K112 TOFAIE TE L& ik
THTORET AR MRS, BGHFMETHERTIE, % 2
AZN DRI B THIET TR DAL, B 10 ettt
PRI 350 T A ST 38U T I TR & 2878 mlﬂnﬁﬁg?jfgﬁgm&
ST D T LN TE o, AT TIE, BRx 72l & O i+ T oL

ARY MNVEBT =274 77 U5 MA & Au OFERGR

AR L, BIE U7 i bR & bl U7e, A Gk, BASS L7z E T4 o R, fER & 15 O - Wik
i, BT SIC SOWTCHREZIT 9,

ARHEIL, SCHARHFE ORI AT MR FEIC L D EFEER L LT, BN IEA B AR
T IR FCBH AR DN SN L 72 PRk 27, 28 4EE D [~ A F—7 7 F = ROFMETET — X K IR D0
JEBATE] DR TH D,

= 0ppm
- 850 ppm
+ 2740 ppm

Relative Neutron Flux

“Yoshiyuki Takahashi®, Jun-ichi Hori', Tadafumi Sano®, Hiroshi Yashima®, Shoji Nakamura? and Hideo Harada?

YKyoto University Research Reactor Institute, 2Japan Atomic Energy Agency
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RAFT—FI7F= FOREFRET 2 BERLIZHRDOLHHAMRE
(6) MRS A+ v #RALV= TOF EIZ& 5 “'Np hiEFiEKEE
RULpEFEHEEOAE
R&D for accuracy improvement of neutron nuclear data on minor actinides
(6) Measurements of neutron capture and total cross sections of >’Np by TOF method at KURRI-LINAC
EOE— NS T R B, B 2 JRE FRR?
YRERKT 2 BRI IR B S A

JRF T AT DR SR, T~A T —7 7 F = FORMETFT — R IR DR T D —BR
ELT, WRIFTZAF w7 &V TOF IEIC & 5 P'Np o s 11 ST iR S QN2 iR 78 %47 = 72

F—I—F : hiEFHENER, 2WEHE. TOFZE, “'Np. RXEFS14+vY

1. 8

PINp 1 IEEIER Y AT D EREHT D L CEREEOHF T T — 4 BERENTWD YA F—T 7/ F
= RMMAYD—>Th 5, ZDEEMEND P'Np (T MA BFEIZ R THERNZ < OERENHRE ST
WLHOD, BEFEOKT — X2 OREIINE L SNDORBEITHAT 2 FREBNOPRBRTH L, TITK
MR TIEL, KB/ NT A —F DOWREREZ R LT 572010, RN miE & 2P rwimfE a2 Has
LY HEZEIT- T,

2. JBIE - fRAT

HEREHC I, B0 2 3T ®'Np BE 7 v (AFHUTHE : 26,5.2,1 MBq) % 7=, fiifE
o=, o7 ERY At L 5 IIChE STz 12 50 BGO MitHaens bk 5 SN 1 o~ fith s
WX THIE LT, &R, Uo7 X0 FilciE S v CLi-glass #ithigs (GS20) 12k - Tl
E LT, 2OV AMFIRICIIRKIFET T4 T v 7 ONhEFIR A Bz, S RAT IR 10m & L
oo BT I7A4 T v 7 OE—LEMT, BT RAF—HK 30MeV, ~L AlE 100ns, # Y i UJE B $T 300Hz
XX 50Hz & L7z, JAE % 300Hz & L7llE Tid, IR F—HFEF DA — " —F o 7% 7o iz,
HPMEFIRATAE OIRTPICE S 0.5mm O H KX 7 ARAERE Lz,

o AR T R A CUE N 3> 7 & O E O Al OB (noy) U B AR TE & U7 H T SO E
BORE (X I—Fr—R) REELEREZR W NNy 7 77 0 NUEZIT- T2, 2WrmmfERE TliX, Np >
TN, X I = =R HEEPHETHIEEZITO L& BT, B — A BRICHE T o L —E @O T JE
bAT o7z, BETPET TOF A7 MV ORERHKF N v 7 75 0 2 FIREIZIE, PHTFHRD Z2E £ R0
TRAXR—H o~ BOa LT b USRI L M R a2 L, KRB CIRE LR
Ny 770y RiE, #RiOHE (Vv F 7408 —1E) CLHEBZRAVLF—TONY 7 7T 0 Rl
AT L L AR L, BONIBimAi A D5 o EHE K ORI & i - FiaT 5.

REEIL, SCHRHFE O 2L ¥ —5PRESHZReR ¥ L LT ENIHFRBRAREAN A AR -1 78785
SEAERE DN FME L 72 Rk 27, 28 4EFE D [~ A F—7 7 F = O ET — 2517 EICFR B HF5ERR%E ) @
RETH D,

“Jun-ichi HORI?, Hiroshi YASHIMA!, Tadafumi SANO?, Yoshiyuki TAKAHASHI*, Hideo HARADA?

Kyoto University, 2Japan Atomic Energy Agency
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RAFT—TF IO F=FOFREFRET—2RBERLICRIIERRAR
(7) J-PARC ANNRI Z AW =EEP - FHEHEED AE

R&D for accuracy improvement of neutron nuclear data on minor actinides
(7) Measurements of neutron capture cross sections in
fast neutron energy region with ANNRI at J-PARC
TR AR L, RER Brz t, SEH OFNE] 2 KRR %2, A 5EE
TR OKRER2, A B2 AR (Fz? E HE? 4 H—-3
VRO TR, 2 AR W e s ims, S iRy

T AT DR EE [~ T —T7 7 F= FOTYEFET — 2R ER LR DS 0—Bé
L C. J-PARC ANNRI (23T Nal(T)FH 28 2 7= bk i W i i O E 217 - TN D, FRIS mEd
PEFREIRCOREIC N ZIENTEY . RFMESRERDO~ AT =7 7 F= FORMEEIT T,

F—T—F : J-PARC. ANNRI, ' FHMEITER, Nal(ThBHIR, EAMESRERD, ~1F—7 27 F
=K

1. #
EEEMTH ORHMENHRERM R N~ A F—T 7 F= FOFEmEF T = 3L X —FEk O bt 7145 —
PIIEBIIR L AT 2Bt T2 I0hTe o THETH H, AFRICBO T, T2 AT SFFER%
H¥E [~ A =T 7 F= FOPHETET — 2 FEER LICRD05E8% ) o—8R & LT, @l Pk
D HFHPETFFHIERT AR E DO 7212 J-PARC WE - Bl ERER « T SOSHIEZEE (ANNRI) (2
FRIE S AL Nal(THRRH#s DU R A D TE 72, RIT 2 SOWENLRYD . OV AEREIZESAF 5
WER D EEA LR L O@QHYE TR R OB 2 S utz, R LIV AT ALY BT SOREEITV., &
WM TR E T A A e e TS AR A L

2. EB-RBR

F2BRIE J-PARC ANNRI DOFRAT B 27.9 m OB I E SR A 3% & L TR o ~ R OBIE A 1T - 72, &
FEDN S O v~ BE Nal(Th R s 2 IV TR Uz, BERHERRELE L C AU, itk T- A7 R Lo fIlE
DIDIZHETRRE, N7 7T 00 RIREDOTOIZH I —r—A2 2 HAWERIE BITo 7z, FllZZnE
TIZBHSE L7z SV AMRRIEICEED & | AR IER SV ZMED O ~ DB 21T > T2, FFHhvohtk
TR A B EOFERIER T — % 74 77 U Ol & ik Lz, sERICBOL IR LE N Zh
ETOREM, FHE L OHEICOWTOFHFREIT I,

AHE L, SCHRHEE DR NV AT AR EEIC L D RFEER & LT, ENIAFZERZIEAN B AR
F IWFFE B REARE 2N FEfili U 72 3Rk 27, 28 SEED [~ A F—7 7 F = RO PVEFAET — Z K FE 0] I A% 5 BF
TR ORETH D,

*Tatsuya KATABUCHI?, Masayuki IGASHIRA!, Kazushi TERADA?, Atsushi KIMURA?, Shoji NAKAMURA?, Taro NAKAQ?,
Osamu IWAMOTO?, Nobuyuki IWAMOTO?, Hideo HARADA?, Jun-ich HORI?

Tokyo Institute of Technology, 2Japan Atomic Energy Agency, *Kyoto University
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RAFT—FI7F= FOREFET 2 BERLIZHRSHRMRE
(8) MA KU #Tc IZx 9 % it 7 # i I 8 oD 5TE Al
R&D for accuracy improvement of neutron nuclear data on minor actinides
(8) Evaluation of neutron capture cross sections on MA and *Tc
BAAEZL KL —ZY AR B!

Al

11283 Am 2 B'Np DT FIEAIEET D Z & TH LIS 2 5512 BAHIEWT R 2 38 L=, £7-. ©Tc
125 LT J-PARC ANNRI OBIEE Z W2 BB n S B 627 — 2 B H L CEE = p /L X — ;I
B AWER - (AN E{To7-D T, FORPHET S,

X—0—F: hif FHENEE, 208, SEIRILY—EE, I4F—F709F=F, ¥Tc

1. #8

~A T =7 7 F= RO B2AmM R B'Np, BFFMEZ R ERD O OTc ITNELEBEE AR 27 2% % H
WEBEEBIZ LD WEMGEE TH D, N OREFHIEREBEORBE Z R LS5 2 L%, EE#H
AT IO R G OB RN RIZEAT 25HMIIC & » THICEETH D, LLerb, mExx
VRIS B D BURKEE I Y AT ARF OO OFRIEEICH A, 250 EEWZ ERRES T
Do AMTETIL, BEAFORIEMORRAZR 2 flREZR R Y PEBR32 Z & T, #128Am X° 2'Np OBGEE, 72
BTC T DWW T = RV X — RS 35 1 2 i W [ 7 00 AT 2 S0 L 7=,

2. B

20243 Am K> BTN (Z5et 5 2 BEAFE O B@ M W i AR E 7 — 2 (IR MR TIRE TS & U BIE I K 2 JEF
EOEWITERT 2 & B2 0N HEMEMOZERNEEL TV, KT, BEHMBIEIZR T 2 REMO S
JIEA RIT A (CA) HEPHWLATEY, v F—7 7 F = R TIZ Cd Bllr— /L ¥ — (~0.5eV)
TG’ & 2720, Wriknifg 2w KFHl T 2l micd 5 & B2 biie [1], Cd BIkr—= L3 — o 4
WORGEEETH LT, WET—ZBONRTYXEFOT I ENTE, Tz ki 2128Am < Z'Np
D B M 7§ 485 D 1 R D AR A 2B L 7

9T¢ (2O T, J-PARC ANNRI [Z#% & S 1u7- Nal(TI# g2 FV T 10meV 75 1MeV E T O
BE STz, 20T —Z Gl T2 BT IC L V15 DN 7o 3RIR T X — 2 SEH L CH 150 B2 BRSO
HEEBHRA S L, Zh b OEREFIT 2 & 51, BAUGER = — F CCONE [2]% v T aWrimfi,
R O 21T > 72, F7o, WOBEHE B0 THEME LD T, ZOMRLMET D,

AEL, SCHBEHFE O %L X —XPREFRISFIEFEFEE L LT, EAFIEHTIEAN B AR+ 586
FEHAE DS Tt U 72k 26~28 ED [~ A F—7 7 F = ROFPE7ET — 2 KW LITHR D 0F5E6 %) @
R TH D,
[1] K.Mizuyama, N.Ilwamoto, O.lwamoto, J. Nucl. Sci. Technol., 54, 74-80 (2017).
[2] O.lwamoto, N.Iwamoto, S.Kunieda, F.Minato, K.Shibata, Nucl. Data Sheets, 131, 259-288 (2016).
[3] T.Kawano, K.Shibata, JAERI-Data/Code 97-037 (1997).

*Nobuyuki Iwamoto!, Kazuhito Mizuyama?, Osamu Iwamoto*

1 Japan Atomic Energy Agency
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[3E09-14] Charged particle reaction
Chair: Satoshi Kunieda (JAEA)
Wed. Mar 29, 2017 2:45 PM - 4:20 PM Room E (16-205 Building No.16)

[3EQ9] Measurement of Double Differential Cross Section for Evaporated
Charged Particle Production from Proton-Induced Reactions
*Yuji Yamaguchi', Toshiya Sanami?, Yusuke Uozumi' (1. Kyushu Univ., 2. KEK)
2:45 PM - 3:00 PM

[3E10] Activation cross sections of deuteron-induced reactions on natural
palladium for '®Ag production
Naoyuki Ukon', *Masayuki Aikawa’, Yukiko Komori?, Hiromitsu Haba®? (1. Hokkaido Univ., 2.
RIKEN)
3:00 PM - 3:15 PM

[3E11] Cross section measurement of isotopes produced in proton and deuteron-
induced spallation reactions on °'Y
*Junki Suwa’, Yukinobu Watanabe', Shoichiro Kawase', Keita Nakano', Shouhei Araki', He Wang?
, Hideaki Otsu?, Hiroyoshi Sakurai?, Satoshi Takeuchi®, Yasuhiro Togano® (1. Department of
advanced Energy Engineering sciences, Kyushu University, 2. RIKEN, 3. Tokyo Institute of
Technology)
3:15PM - 3:30 PM

[3E12] Calculation of isotope production cross sections for proton and deuteron
induced spallation reactions using PHITS
*Shunsuke Sato’, Yukinobu Watanabe', Tatsuhiko Ogawa?, Koji Niita® (1. Kyushu Univ., 2.
JAEA, 3.RIST)
3:30 PM - 3:45 PM

[3E13] Contribution of Isobaric Analog Resonance to (p,n) Spectra at
Intermediate Energies
*Shintaro Hashimoto', Tatsuhiko Sato’, Koji Niita? (1. JAEA, 2. RIST)
3:45 PM - 4:00 PM

[3E14] Radiation is made to Syusoku by semiconductor Nano crystal particles
*Hiroshi Kano' (1. Office Kano)
4:00 PM - 4:15 PM

©Atomic Energy Society of Japan
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BF ARG FFEBEOH BHFER = EMSEEROAE

Measurement of Double Differential Cross Section for Evaporated Charged Particle Production from
Proton-Induced Reactions
n HER Y, el Bk Ml Bt
IR, 2 8 L X — AT e

IR T % Bt " EHS WIS (DDX)BUS D 7= 012, HEKMHERSSD) L 7T v S —T h o B —
(BCO L D ER L, EBREB /o7, BCC HR TR HBITELZ L2FHALT, Kox
X —RIFEZFRI L, DDX 57, TOfMREHRET 5.

XF—T—F: B, AR, “EHMOWERE, Ty s =Ty —, Rz rrd—
1. #E

HR = )L B — B ASHC K D Wik T A SO 2E < DA, BN A — R(INC)REA & — b 2R %
FRNGEM) [1] 72572 BT T LTl &N 5. GEM X T E ThE& 7RSI L TSR0 —
ESWHIHEODX)ZEE L TRIT2EB2 6N TE. LML, EFO INC R OREE R Bk -T
GEM IZ X D3HHEORER L EBRIEE OAR—FDBH LN E 7 o572[2]. GEM IZ X DR OFERIL, FRCEWVE
DD DIRFEBG T OAFENA & TFNANX— AT L OFEBREE FH L7V, GEM O EBREFHMED M Fio
TARFRLT O =RV X — I A BTk 2 2EN), AEICHTIERT — X E2NE LT L0, BFEOT—4
BITIEA+TSTHD. =T, ARIR 45T DDX OEERT — ¥ Ff50 7= O (28 (K HER(SSD) & 75
v JH—T 10 % —(BCC) [4]0 b7 HfHaa B L, A Lcmitigsolr 4 0 THEREZ B 27 ).
2. RE&

HURBRE PR BT O AVE A 7 1 b a Uik CHEBREZ I 272> 7. BiELT = 73— NIZ Be, C, Al Cu,
AuER A RRE L, AT RLX—E, =70 MeV O 1% MRS L7, Bi%E L7z BCC & W TIER D & HH 5
DRI O T R — 2 HIE Lz, HIE AT FERR=R T 15°, 60°, 120°,150°TH 5.

3. R -E®E
FIKICHEEME 150281 5 ¥ Au(p,p x) R (E, = 70 MeV)D

DDX %Z/R"7. KT R X—HDOiEimD 7=, 16 MeV LLFDT — T ;\lulul)‘pl‘;&)‘ E
%R THS. BCC L SSD ZflAabETHNS Z&icky, T > .

MrkAF—L LT 15 MV £ CoBFoRERTE e, mgLe 2 10 E——
DDX /%, 15 MeV 7125 10 MeV £ TIEIF—EDfEA <L, 10 MeV 7> 3:; - ;“

28 MeV £ TR AR AMSBINE R JOWSBITE MV 101 F 150° ]
TR @ Coulomb FEREIZEINT 5 & &2 5. 2MeV L 15MeV D251 A | E, =70 MeV

1= BCC THUE L=/ Th 575, 28 MeV L Em s & ORI R 72 o T T e s 20
S THY, ERSNTOBEL Y DL DN TERRET 21T 9. Proton Energy [MeV]
BHXm W E A E 150° 12 BT D

[1] S. Furihata, Nucl. Instr. and Meth. B 171 (2000) 251. 197Au(p,p’x)}iﬁ§(Ep = 70 MeV)®

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

[3] F. E. Bertrand and R. W. Peelle, Phys. Rev. C 8 (1973) 1045.
[4] T. Sanami et al., Nucl. Instr. and Meth. A 589 (2008) 193.

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

*Kyushu Univ., 2High Energy Accelerator Research Org.
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BB FAHICE S5V LIEMTO CAg £ BSHEETEBEDRIE
Activation cross sections of deuteron-induced reactions on natural palladium for 1Ag production
it E2 L, CE)IIEREY, R AT MY 2ok
UbkygE K7, 2BYb 2 ir et

/NERIRTERE TH W BT DR PERIALR 19Pd (T1,=16.991d) DAEITIEDO—DL LT, BETHD
18AG (T1p=65.7min) Z AL - 0B L, HAEEL O 19Pd 2 B33 28RN EZ DD, ARl "Pd(d,x)%Ag
IGSOWEFEZWE L, STk O iaatE & D217 - 77,

F—0—F : RS ERALR, A

1. #8

103pg (T1,=16.991d) (ZERAHIERALIED —~>TH Y, IMREBRE TR S TWS, 2o A%
NIRRT D 72O, B2 RBOSBRZ T ~, RG22 0ERNH 5, £ OSEfIzIE, BPd
~ORRE A AR, %ﬁ&f‘é@émAg (T12=65.7min) Z 4K T LG EENDH, 1BAg DAERKIED—D
(2, NIV LSOEGFAFFISHR D DD, FATIFIETIE 20.3MeV LL T OWTRIFET — ¥ D BB FAET D
[1]. & Z T4, "Pd(dx)CAg SUs OB LTS 2, & HEE VT 23.9MeV F TO T 1 /LF —fEhk
ERE L, AT RO RFRE[2] & o217 o 7,

2. Ak

P IEAT O AVE A 7 1 b a > & D CTHLE L7224 MeV O ER; 1%, 3T ¥ 0 A 9h (J& X :8.15um,
20 Bo), #igndE (RS :25.14pm, 1940, F# 9 (EE :498um, 16 #) ZEALEMICE Lz, 7
A UEIEE— ADORE L TRV X — A ERT 2 E =2 —L LTI L, BEE, 7 U0 AETAERS
AU PR RINLARIZ DWW T, Sl Ge g2 V2 y A7 b A B U —%1T\y, "Pd(d,x)'®Ag X
J&S DLW RS A R 72,

3. #ER

51U MPd(d,X)PAG K O UL % S 1T w0 | PPaia g ”“TEﬁhD'jsz ——
AR O R[2] & i Lz (K 1), SEATRFZE[L] & E;? <
ILERIEN 5 52T RV F—FIRCTHFICRS —H LT, g 50 - , ?
—77, FEEE21 L1, 15MeV BIF TR —ET 50 . o R
D, 15MeV B LD F LR —FRTIE AR < BABRE S | /g
Lo, T AU E AR 28 19pd(d3n)RAg 10| . /@w
(Q=-15.673MeV) ZiBKFMM L T\ 27 EE X b5, %o 1ﬁ%1§*ﬁgdﬁﬁ 25

Energy (MeV)

X 1 : "Pd(d,x)3Ag Kt D W i FE
BE R

[1] A. Hermanne et al., Radiochim. Acta 92 (2004) 215
[2] A.J. Koning et al., TENDL-2015, https://tendl.web.psi.ch/tendl_2015/tendl2015.html

Naoyuki Ukon, "Masayuki Aikawa?, Yukiko Komori? and Hiromitsu Haba?

1Hokkaido Univ., 2RIKEN
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B&F - EBRFIC K S Y ZEF RGO R &£ Rk m iR R E
Cross section measurement of isotopes produced in proton and deuteron-induced spallation reactions
on Y
HGHAIE L, JENSEE L JINESE—RR Y, PEREOR L, eBUE L, SRR
EMf 2, REEFHBE 2, EE%%#&#@%%it%%f3‘%W%%'#H@ﬂiiﬁmiﬁﬂ
ftf ImPACT-RIBF collaboration
YIRS, 2EMC R 2 —, SHUR TR, 4EIR R

WOEEN 2R LT M OEB IS LD Y (107 MeV/u) DR e 0 RN AR A s W i 8 2 30 E L 7=,
FERRITFULFENZEFTO Rl =257 7 7 ) — (RIBF)IZ THEMi L7z, @EIHIE S iz 8Zr 2 BNb 0 F —
Z WS D 2 LT, BRGNS I D W BETE S 50 DRI OWTELET 5,

F—0—F : BHBRRIS. BAEERBEE. (v UL BHR. WEENE

1. #%E

ReF Lo R O 6 B R B FIE OGN W RS T — 2 RAGO T2 B HERALA
(°Se, %3zrl, 107pd[2) 12680 15Cs) DG, ERGFAREAY 2 FH U T AR SOG WTHE AII E 25 RIBF Ci7doL7z,
E STz SZAMERARE R D Y 3 KON Sr DRI AR R fE X, e BEEEUC K 5 S E R B A
FTWD Z L DHER Sz, ARBFIETIR. 2 O PG 23 AL AR A i I KT T a2 S HICAE T
L, FEROWPE TR E —AICEENTW IR TREIESOE % (P14 52) TH D LY 12D\ T
T 24T > T2

2. RBRBERUVAIERSR 41} 91y (107 MeV/u) + CH,

Y T 72 0 345 MeV O 20U % SBe IS 5 L TR a0 b a0y
ZHIATE RO BAEK LTz, Y BE—= AL KRR (CHz, 5ol L &85
CDy, C) (ZHSF S N7z, & DB ARFINARIZ /7 BELE & ZeroDegree 38; i
Spectrometer (ZDS) % MW Taikhll &5, X% ZDS (2317 DkL 37;

THHINTH 5, HEEIIIRTES Z, B3 E EE AT A/Q % 363_
KL, SHREENER SN TNDZ EBDND, REMIZ T i
W — DO L 4 % DRI OB S R AR ol Lot

21 215 22 225 23 235 24

W R S 91 SFTRZE 7y 93 =__ AQ
W U 7o, B8R T, Y L RATIIR D BZr OF — & & FH T B ZDS 2353 5k 73511

PEFBEIES 50 OB R Edin L. BEUSET VAR L Ok 21T 5,

88 AL, RERVFHIN - A 7 = 2 VRN 8T 5 FOIAT RS HEE Y = 77 A (ImPACT) O—BR &
LCHEMLZbDTT,

BEXH

[1] S. Kawase et al., presented at Int. Conf. on Nuclear Data for Science and Technology, Brugge, Belgium, Sept. 11-16, (2016).
[2] H. Wang et al., presented at Int. Conf. on Nuclear Data for Science and Technology, Brugge, Belgium, Sept. 11-16, (2016).

*Junki Suwa?, Yukinobu Watanabe?, Shoichiro Kawase!, Keita Nakano?, Tadahiro Kin?, Shouhei Araki, He Wang?, Hideaki Otsu?,
Nobuyuki Tiga?, Hiroyoshi Sakurai?, Yasuhiro Togano®, Satoshi Takeuchi®, Takashi Nakamura®, Yukie Maeda* for INnPACT-RIBF
Collaboration

IKyushu Univ., 2RIKEN Nishina Center., *Tokyo Institute of Technology., “Univ of Miyazaki.
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& - EBFASNBERRIGICXK SRMAKERMEED PHITS 58
Calculation of isotope production cross sections for proton and deuteron induced spallation reactions
using PHITS

ek pREE L D EE L NI @2 SR B3
VIUIN RS2, 2 BRI - SR FEBR FE RS 3 i BE 1 P 2 B Jere i

BEAF RIBF CRAANRE S 7 R Ak 73 S RUETE O 5 - B ASERREEORIT X 5 FALIRERL
Wi Ag 7 — 2 (2Rt L. kLo - BHA A ik = — R PHITS & W 2B BUS BT 7 VT 2T o T2, 2R E
TV GEM IZHI T« o ~#Baa BB T 52 LT, FHRMEICAONDM\ENRNTEDL Z ENnroTl,

F—I—F : PHITS 55, [RIALOREpkrinfe, Bt 7 VAT, B B+, Eh+

1. #%E

1 LV HUR PEBEIE S & £ D RFFMIZ DAY (LLFP) OBl /Bt sk e LT, A MEA D
HESZDRO BTN D, SIS & M9 5 7212, LLFP OIGT —# BB L 72 5, Filt
LLFP #% (%zr, 97pd %&) J OMXFEHI7% FP £%(%0Sr, 1¥7Cs) (2x%f L. 100~200MeV/u FEIK D51 « B A
FERR RS K 2 [RIE (AR AR BT 1 A 0D SR R 72 B TE[1,2] 23 T4 72, PHITS [3] IZHAAGA F AL TV DL
HERET /L (INCL+GEM) 12 K HaHREFERIT, BIRFERMEEZFHELCE D Z LRG0 o7eid, W DAR—
b R oz, £ O—2IZ, AR FENARET RS PP OMAT TS U T BT %205 (even-odd staggering)
DKM B D, ABFETILZ OUEICT, ZAFRR AT 5 GEM IZHL T+ I > < # it OB A
BRETDHZ L ERART,
2. BRETIERITER

Bl GEM T, HHLRIED H o ~ BB 2 4% 9 EBITEM &7 VAN EE SN TV D, Iz JERE
ERBEE TR T2 2 L TR AR L OBAZ BB L=, AKIZ, ¥'Cs 2 185 MeV/u Ef5 1% A& L T4
R Site Sb RN D AW mAE O R 2 Rmd, kD

10% P
PHITS FHEME (kR) (X5EBRAE [1] 12~ T even-odd Zh 5% Sb(z=51) H. Wang ot al &7
original --

DEBERRE WV, BAEEE UAE/ME (EH) <1, this work =
even-odd ZNEIETIE Y . EEREIC X 0 LVMEI AR T & P
Mbinoto, & BIC, AHHCIE GEM FHACH S5 2
— o [ERED RN R A RRICE 2 DB OV T LA T 5,
FHE « RV, RARERAT £ ) ~— 2 V2N 14T 5
AR 2 75 5 (MPACT) 05t & L3l L7 B L
BT, [: 97Cs KEA9IZ %2 185 MeV/u - T-
XA

NS SO [FNEAAR A= Rl W i
[1] H.Wang, H. Otsu, H. Sakurai, et al., Phys. Lett. B754, 104 (2016).

Cross section [mb]

[2] S. Kawase et al., presented at ND2016, Belgium, Sept.11-16, 2016.
[3] T. Sato, K. Niita, N. Matsuda, et al., J. Nucl. Sci. Technol. 50:9, 913 (2013).
[4] T.Ogawa, S. Hashimoto, T. Sato, K. Niita, Nucl. Instr. Meth. B325, 35 (2014).

*Shunsuke Sato?, Yukinobu Watanabe?, Tatsuhiko Ogawa? and Koji Niita®
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FEIRILE—DPNARY FUIZEFEZT7AVN) YO T7FHATHRGEOERE
Contribution of Isobaric Analog Resonance to (p,n) Spectra at Intermediate Energies
REAS PEORERY, MeRE EEEZ Y, (CHmE Tt
URCT IR, 2R N R R B S AR

= kL — (B2 100MeV) @ (pn) AT "MIZKT DT A VI NY v 7 7 Fa 7Kg heE 77 7 —3
WORFEEZFMGT 2T VAR L, B - EA A kst E o — RN PHITS (S AGATe = & ThH e+
AT NVOFEM A ST,

F—TJ—F : PHITS, Kif#ikstHa— K, 74 YY) v 7 7 a7l NI A r— RET )V

1. #8

IS i it 5% 5 O S REE ~ W EFRLIZ 35U T PHITS[L] & AR D & 3 28k & 72 U 28 B 2 1545 C© & DR 1
EkHE 2 — FAFHEN TV D, ZhbDa— RIZBWT, FIf=x/L¥— ($ 100MeV) OB At
B INCL[2] 72 E DEEN T A4 — RET VTR S TR Y Akx REEREZ O SIS Tl S b k1o
AT MV ERLSBITAZ EPERIN TS, L, ARZ=XLF— 55 10MeV KWV =R L ¥ —
LT, AT D (p,n) AT RV S VD Z & AR S T2 [3].

2. HEFE

INCL 238/ INg#Ah % 7= - B8 L (p,n) s DFR B 035 L0MeV Dt — r L — &2 FFOdRAE & ki3 5.
Z O R X —OFEIRIZIET A VN vy T Fa SRR T T T T HENEENTEY ., (pn)A
N7 M IO ORGOTFLENE— I/ EEE R T ENRMLNATWD[4], Ll BAEoET 1%
()72 TE BN CLEM B 2 58 L T 720y INCL Tk, Zh oot nf 542 v — 7 ikl 42 2 &2
TE72\, £ Z T, Evaluated Nuclear Structure Data File (ENSDF)[5]IZH#8k S 41T D FEIERRE D = K )L F —
YENL 2 FEIC L7 BT T L 2B L, INCL IC K AR LB DED Z L Tp,n A7 hVOFEE
PEZ A L SEDHHET A ZB% Uiz, 7272 U, SR W AR OB & T8 1T+ IS8 STz,
HEWIHFEET LV CIIINDE T 4 v T 4 T RT A—=2 L L TR, ERIEZ BB 2 X 5 ICIRE LT,
3R -BR

RERfE (3Ar6])

LI, SEBWIEAE 7 LAV TPHITS ICL VR LT qo2 f tresm7.5deg) ,-_ P
256MeV D (pn) A7 AR, FHEFOTRAE—RN150 = | [ INCLmmREE L
/5 230MeV DR TIL, FEERE (A [6]% INCL ofi £ 10
R SN L T2, AT CHIE Ltk 2 | :
1MV DT FAF—E o TRB DI E =2 K |
AR L, 2h% INCL LA hEFEE (ER) 3% § 107 E
B2 TR TE TW5, COMBLEEFAZMNG LT, R T

PHITS IZ L 2HESWEHEOREEN M LT 5 Z LA EN D, 0 50 100 150 200 250 300
I F T4 L F— [MeV]

BEXM X 1. 256MeV D1 Z 8 RS L
[1] T. Sato et al., J. Nucl. Sci. Technol. 50, 913 (2013). : eV Dt &A1 Mk
[2] A. Boudard et al., Phys. Rev C87, 014606 (2013). TS E DOHRYEF AT R,

[3] Y. lwamoto et al., J. Nucl. Sci. Technol., in press (2017).

[4] W. Scobel et al., Phys. Rev. C41, 2010 (1990).

[5] J.K. Tuli, Evaluated Nuclear Structure Data File, BNL-NCS, 51655-01/02-Rev (2001).
[6] M.M. Meier et al., Nucl. Sci. and Eng. 110, 289 (1992).
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Radiation is made to Syusoku by semiconductor Nano crystal particles
WL G
'Office Kano

ISR & 3R LTRSS 2 2l Y SRIR &R TR A I O R L ¥ & LT RIZ Ko TREE
T5) 2L Thd, BRCLVAITHE LB 2T 5 12 2ok, WO XORF L VIS
ERIFL, FMEFEBE LT EFHROBIOZERK 2D 12D RV XE/L v a2 BIURT 2,

F—0—F  BOR, 5K TR B S A S T =T

1. 8

e 2 RO IEE DRI 5 720D [ 72—t —T7 V2T L] OBELZRET D,
2ER
2-1. RO TIER]

NNERY &id, AT RS2 THEHR A IO =2 F & LTHEEICL > TR 2L Th
OFM%Ji RSP 1%, BICHRD O T, WL TACERT 5 O Tk, =3 ¥ &I
LT BRICEVIRFT 228 Th D, BRIROPERD 2T o4 BPIRESD LB L TAHTL BN, 2
L AE E B CHHETEEZ D, PERIT, ZRALX A RICHER LEH &2 RO, OB O
DEDE/FIITHMEFAHFEL T, FRICIES (EFXRE) BDFEET S, ZOELIMEEFORE LT
BThbd, FLEMBETNEOLIEICLD, R FEbINbATHE La T Tk 9 50T
5o AICHE LR IX, 7—a X VB -CR OBk 2 IR T 5,
Lza—n/&ﬁ

FIT, BB REEEZONTEORFHNICERVXOMI BBE 202 EW )R DLL, BiE

WX THEXNIITBHSN D, ZOEERESS, BHhERET, ZORIOEhE,, [7—ar
Bl EMSEZLICT D, Z—r B, P TPEF RS T OROTRLX T, 2D LOREIE
oy, BOEKIEL, PHEFEZHET D, XZORFORERITy Ba bINKRT 5, RO, P23 5
END XTI, TOZRAFRELS, LEVEE NI HDHEDOZIAFLLVORRAZEZ DL v
BE S5, sRORE, PHFEZEB L THZOEBRBIETRLFIIRET 2208 20720 TIXLEVWEE
BRIRNND, EOLEFEMDH O TR NF 2Ry e TRk XE L THRICIVRET 2D TH D,
3EL®

VR, Z OBEFR S ERE S AL, BRI, AL N XD U SR ORGER R . YK R
WEBIRIT < BE DT TEHR. 25 AUMIE DBIRIIIRIE S & RFEk R 2 W TR R D7 = — vt —T7 v AT
LAZRWICEBRAHIF X 5,
SE X
[1] f=E g THOBGERAR ) 1996 4
[2] Bt WBRE (77 X% EfEWE S 77 X~ L5~ 20104 #aEIS

% % izl

* Hiroshi Kano'
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rHALW] T—2%2FBRALEIAMFT—T7 IV F= FEEBROHR
(12) MA BZE#BARIFID
Study on the Minor Actinide Transmutation utilizing Monju Data
(12) MA transmutation representative reactor core
FEFT IR AR AR KRR BRE M 3
YHALGE, IR B, CtEIERE
B R & MR D D RO EERBOF 2 Z 8 L7z MA AR DES 2 B3 L TV 5, AREE T,
AWFFET MA AR LOREF O E LTERE LI, 7 FU U AT LI A S5 3R B DA R 2 A7
T 5 MA BWEEEMIFLCOMELR RS, £/, TR ULAT LT AERTRET ST MY 7 LAOBEICHE

IRINET 4 — KNy 7 BB TEX 57T v NEVREMNT 7 1 75 2 % BV 72 ULOF fEATHRE 20 & AR MA
VY A IE DA ORI S & 7R T, *ULOF : X7 T Il e e gy

F—D0—F {7720 (MA), B, NamHAGEEF(SFR), R4 FRUSE, T FU U AT LT L, F5)
WA REOGEE, ULOF .
o 0% % e

1. ﬁg H

JF EE~DF R U 7 A(Na)7 L AR EIC L - T,
MA EEBLEK LR A FEISEIKEEZ W35 MA
wEgEmr ol (1) &, MA BEEERF DA~ — &

(a) KFHFER (1/2888)

FOEI

12, MA ZRNAFEL &MU L oSSR Y o 7RI O PRI K 8 Qo)

P bo S 21 e Nl o - S o @ SMUEL IS (1260

far 9~ 2 0P JE RO TR 2 AR 9 D AP0 AL @ =rRT5 o AR

Tﬁ?ﬂf}g;ﬂ,\[ﬂ‘ UO, R @ MA BB & FE R (ZrHx) 9 ,;if\L\1:;;((sus)()sAf:@:)MK T, 1
Y H > = ST — EEALMA(B4AC) (18614) ! 1 [om

FIRB LT- 4 —7 N BIFNIC O EEER 5 LB ® =EmLRmmER) &) ERKER

3 OD MA FELEEEMTIF LA T L T & 7z, RS R (1265)

2. REHaR 1 MASESFIFDOFLMA

FRE U7 A0 0 B AR « P LR O s A 35 112w, SBIEREO &l 77 Na 55 BE 454 & 2 18 L 7= 32450
AR A REISEMINTNOFEL S A EZHEET 5, MA BRI G FRE CTh 55 MA BB ERE
DOMER R B REV, RRFVEITHR D5 LR OB EEBRGE E CEiE A 7 VE B RF LB R K TH D,
iy, U > ZREER L OYF L TR O MA SERVEEEMF OB W T, KO TRU BLEREL, &5
WZHRR ) DOHIBED GEBIROBRE E AR A 271 RH 6 331 RITHEINT 25K ME T, Wi s BHRSsHR
a5,

PLES | MABZEHRVEREDS BT C, M ABNHEEEYL - BIREREN D720 MA BB SRR O &, R
JAOMNZIRE LTz, Na 7 L AEIRICEBIT A, F N U LOMISICHE D JOSE 7 4 — RNy 7 2 BETE 5,
75 NEVERERRAT Y & I 7 ULOF ffATIC & o T MA BREERFIA.OIT . WRIEEHAA T2 DR A R
NALRY, HIOOSEBREMPAMZ 5N EN DTN T,

F1 TELEH - FPOBEOLE

MAZE 8 5 E FraF b

z H {3 4B R _ N

5B B MAMBEERED gy gk | FOTHmES UOZ?Z;&;J
HA (Bx/E) MW 750/1, 765
EEYAUILE A 19.8 17.4 19.3 18.2
BEEEERBUFEL/ME—4F v ) — 370/~ 142/228 370/~ 397/84
EERBHELERRUFL/ME—4F v ) — 271/~ 271/331 331/~ 271/2171
SARTRUELE P /ME2—45 Y 1) wth 36.9/- 31.2/49.5 30.2/43.8 36.1/20.0
BRETFHREE FL/£K) GWd/t 153/95 153/71 153/80 120.7/61
EHHARA FRIGE $ -0.01 -0. 01 -0.12 -0.15
VAR ZE S kg/GWe4E 212 208 181 191
EAVNEAEAER m 6.17 6.17 6.17 6. 85

B33

[1] BERHth, HAFR T /1545 2015 FERMO KRS, Al4d, [2] KEM, HARF T /155 2015 FFk DK%, A5, [31EFHH, H
AT F154 2016 EHEDES, 2020, [4EAM, AARF T 15 2017 EROES, TR,

BEE ARFZEIE. FERISRHCBIT B (=R LR RERIAE) ISR S SR EE NS OZFEEE L LT, &I
RENFERHLTND (THALW ] FT—FE2IFEH LIz~ A F—T 7 F = FEZEHOMNZE] Ok 26 455~ Rk 28 45
DEREERET,

*Koji Fujimura!, Shota Shirakura’, Shigeo Ohki? and Toshikazu Takeda®/ *Hitachi-GE, 2JAEA and ®University of Fukui.
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rHALW] T—22FBRALEIAMFT—T7 IV F= FEEBROMR
(13) FHFRARY MLVBEEEZER L= MA REBREOFE
Study on the Minor Actinide Transmutation utilizing Monju Data
(13) Evaluation of MA transmutation by considering neutron spectrum reconstruction
e 2t PrE e, MTE -2, R IR SRR Bk
VRBROREE, REHERE, °HAL GE, “JAEA

MA B2 B OREMIREM D720 AL ARNOREMPE T A7 MLV E AL R & ARG
BRI VEBET L2 FEELER L, BRLEFEZHOTREIE O MA B2 2 3l L
ARG R EAIRTO MABZEHEIZ ST pin-by-pin TRHEiT 2 Z L IC KD EEN NS LN oo T,
XF—ID—F:~AFT—T7F=F, EEHRE, FMPETA7 b, BHHEZE, pin-by-pin

1. #E MABLHMAY—7y VEAKREZAT D MAFEBWEERF LB X, ¥—7 v MEAKAND
FELEMEITIMZ TR L CTOIEBEMIC LD . =5y MEEERNOHFMET AT MAZERRELS 8D &
BEzbnb, EZTHE—Fy MEAGEANOFET AT M ZFHEET L FEEZEBRZL, BREIE B0
RN T DB OV TRRET LT,

2. FEFRARY MLVEBE  HRL L0

X 11287 MASESE M OMAERTH D . MA
MEHMZ —7 y MEARIEK 2 1ITRTEoIEM
ABREIE L (U0, fER) & ZiH B TR S h T 51,
B =7y NEBRIROHIET AT NV E RS T,
RBEGROIFNELE FiEERE 2, TRNE28A L,

() Ma loaded target fuel pin

@ zHpin
2 MA¥—75

— @9 X 1 MA FEXE EE A O > MEGE
9 =q@9 2 core
oi,sa Bisa X (L4 ar? +bxy + cx; + a)yx —=
sa

AR RN BB ONIEARNDME, BT D 2 50 (T E %1 ~OMHEE R OEAETFL
MOOIEREr O 2 KB TRILL, EEEHAETHOND 0Ll LD I L THHEELITo> TV,
3. MEER 47y MEAK N 1 REN NOFEOKEIY ™
NZBT DT AT MV OTFRBERREO—FIE X 3 1R

T EEREOMEIE B COMERREL B RL oo
. — AR L (CITATION)
f:%/ﬁl\\ *ﬁ’t‘§+%fli%ﬁ 15%*§E®§b\75§# %hé%/ﬁ\ﬁg% 0.03 A=
—ZRBA(GMVP)

HHDODFBEIZ LV RREWEDENVICTELZ RS> o
Tre =7y MEAKRERTORERE CITFOFE - oot

ﬁ*%% Bl ) 1'\’2%@@1/ YTh Y N ﬁ%%il £ %ﬁ%&i/b W o 10Ee2 B dOEM 108 10E+6 LOE+7
ZENGInoT, 3 AT BV DK

BEIMR [1] R, BART 752 2016 FFR DR, 2020

BEE  AHIEIL. FRIEEHIRET DS (23X —PREIEED (TS SCHRPE b O FEHEE
LT, EBHRFRFEBLTND THACY] T—FZIEH LT~ A T —7 7 F = FEE#ROWE] DI
ik 26 4FJE~ TRk 28 L DR & & A E T,

“Takanori Kitada®, Satoshi Takeda®, Toshikazu Takeda?, Koji Fujimura® and Shigeo Ohki*

0saka Univ., 2University of Fukui, *Hitachi-GE Nuclear Energy, “JAEA

2017% BRRFH%¥S - 3F02 -



3F03 201 7TEEDES

[FALw] T—2&FRALERAFT—F7 O F = FREBROHE
(IHRMREZFZDMY KR BEBEREZDEH

Study on the Minor Actinide Transmutation utilizing Monju Data

(14)Application of Cross Section Adjustment Method Removing Systematic Errors
AL B, MTH OB, WHE —E

VR R, PR
ZHVETOMNET, BrimBiisiE 42 T MA A ESE OREOMITE Zm LS5 2 L2 A/
& LT MA BIERIET — & ZIUE « Rl L C &7z, —J7, AW TITRHRR A 2 B0 BR < B LV W i A
BIEPREIN TV D, KRETIZZ O MA BIEHIE T — % 287 LW Wi i s s i U7k R a2~ 7,
F—T—F:~AF=T27F=F (MA), BZH, EfF. Brimnfis, /Rais
1. 8F MA BEWHEIROMESLOT-OIZIE, MA BIEEOT — % O EDIREPLEAR TR TH D,
ZDTDDHENRITTEDO LD E LT, ZOERIZES Wi BRREIES H 5, AFFIETIZ, RitiiE

ZHD BR< H LW TR LRI RE ST
W5, ZOFEMOFINIAT U —XHERDE)TIT-

%1 WERHAECAL: MABENET— 5

L

5

REEE

TWHDTIZTIFAMT 20, ARETIE, 20
UV EREREEL 2 E TICIUE - B L7
MA BIHEOFfESy £ T — # [3]125# F L C JENDL-4.0
(2D 70 REMTE R v R O AT o7,

66-2A Np# kA0 (30004 ) | keff,CRW,SVR,RRR

67-2R, -3R | NpZEfa/Fa(10002) | k

eff, CRW,SVR,RRR

2. ABIZAVERAET—42  Wrm ARG E IS

W7z MA BREE T — # 23K 11T, BUERM A

REZRFEAY SRR T — # e KRITIE 3 57201, BE

BFS 69-2 NpZf)R.00(600 £ ) (Np,Am,Cm)
67-1R MOXJF (1000 £ ) RRR(Np,Am,Cm)
69-1 MOXF.0: (600 £ ) RRR(Np,Am,Cm)
FCA IX-1~7 ARG MIVEEIFL RRR(Np,Am,Cm)
HALw| Core2010 Am-241E /PO keff, CRW,ITC
PFR - JRRVBEMOXIF T PIE(U,Np,Pu,Am,Cm)
w5 MK-II UBHEMOXIF T PIE(Np,Am,Cm)

7O — ARt & A G o TSR A2 1TV,
FERHEHEICHVLIEOERT — ¥ b
(MA B : 147, AFt : 589) A E L7z,

3. AR X1 I Cm244 BRSO B E A
R BUSIERHARZEE Y BR BROGHEE ¢ 237
A—H L LT c=1(68%), 2(95%), 3(99%), 4(100%) Tk i
FERHEEHEEIT 72, ZOMNE ¢ Z/NELT BT
AT AR RN NS <o TR Y . H LW B
IR LD BENENTND Z EBy D, BT,
=2 DEEIHHEMEL LT, HLW MA BEIET — ¥
&L TRREE OFALEE (Am-242m/Am-241) 23HIE &

N6 QWIS % RHED S DR R 2 i

keff:ER5RME, RRR:RUGEEL, CRW:HI{EHEHE, SVR:NaR 1 FRIGE

10

5

/
%

BEE O

0

[t
|
o

M E

N
23]

1 T
U ity -STD. (+) ~STD. (=)
c=4 =-c=3
. | —-c=2 c=1
n o f L ﬁ
LT g == ﬁ.l_._l_r
_20 -‘_/
1. OE+02 1. 0E+03 1. OE+04 1. OE+05 1. OE+06 1. OE+07

L7z, ZORER, ERFEAEI/NS <R DI1224T, Am-241
MR O, S (RS 2R TEH 2 L 2MER LT, — T, ERRENERFITNEI D
EREVER 2 T2 < = X — [ ORI D 2T K D D S OISR 2 2 2 & 35T,
4. ®E AWRIZE T D5 MA BERET — % OIS - Sl 252 T L, 8 L <5 S 7z Wi FEai A 12
MLz, ZHIZE Y MA BEHIFE DS ORGHR AR LB R 08T — 2 0% 2 5% T LTz,

BEITER  [1177H, 2016 £ DS, [2]T.Takeda, PHYSOR2016, pp.1651-1660, [3 14 [Lifth, 2016 £ DS
BEE AU, RRISEHCET 2R (X it REERIRE) ICES S SCRB AL O FERE ¥ L L TR
REENFENE LT PR 28 4R [THA U] T—2 &EA LT~ A F—7T 7 F = NEEBRORTRR] OfREEETe,

PEFIRILF— (V)

X1 #HLUOEEEABREZERALEES

D Cm-244 B RETEEDREE

*Kenji YOKOYAMA!, Toshikazu TAKEDA?, Kazuyuki NUMATA!
Japan Atomic Energy Agency (JAEA), 2Fukui Univ.
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(15) MA BERE OFREM & 51
Study on the Minor Actinide Transmutation utilizing Monju Data
(15) Prediction Uncertainty of Minor Actinide transmutation amount
Pely RS PTE B R SEIRS
PR PIR AR E BT, 2fEHERY, P HAL GE

MA B85 P 12 B0 T MA SERT R L Y MA 2 WEERT L7240 & IEWEIEERT L= LB 5 MA
KIS B O SR PEARAT M OV S 3l & e L 7=, F DFE . MA BERFECEATEDE W L 5 MA &
BHBEDRENS DEFT/NS WD ENGhoTz, BT, MA BEIF IS OWTARIFSE TH 7= 12 /ER L7238
BT O I L 5. MABZEHE O RHED & ORI 2 3141 L 7=,

F—J—F: BETHE. MAFENEBEERPD., MABBEERFRED., MRERE, TEHNS, FTEEAR

1. #E MA ZHEEFIZBW T, MA OERER MA OB HFIENEEREORENSICED L H
BAEZDDETNT D ZEITEETHD, T I T, MA BEEBERIFIZEWT, MA EmEN D MA &
PVRDHERT U 74P & R I3 L7 AE D381 B MA B2 5 0D SR FEFRAT M OV X 214 % 5206 L 7-.
2. BUEEHE x5 & Lz MA B#amsdtr 1320t ) 17656MWE Th . T R D AT L ARRESR
TWA, AEl. MA ORI TS EIERE LTl 6wt% & 11wt%, FELEERHE LT MA 2 —4 » MESR
(2 20WtodEfaf -2 Z & AARE LT, BdEEHE I MARBLE2[1] & JENDL-4.0[2] % L 7=,

3. R FRICMAEMEDEWIL D Am-241 % £ MA G %I B R R
PRk DR R 2 R T, /LD R

. ;; it o) 0,
IO NSV, RS DEBIE L e R g
ERDHD. PUS MA OERITIEDEN LD Am-241 | 0.52 0.53
MA BTG T DB O NN S 2R T, Pu-239 | HH -0.48 -0.45

T OREHR, MA IEREGHF OISR U DA TR

10.0

DAFEN STV LRELSRDBZDOEIT SN oo | MBEFL 0IBEFL (Target EAKNEE)

L NGy To, ARFGE TR IR L ARTERY so -~
DL D, MA BEBRBEORHED S OREHE  _7° N

HERCRT TETHD. i |

BE AT, HAKHCET SR (ALY fao

—REHARE) CESKXBREENLOREE 30

£0 LT BHREDNEBLULTR 28 £E THA iEIH I

Cwl] T—E2%FRALIEYAT—T O F = FRRZEH: 0.0 | ]

DT OBRREED,
BEXH
[1] #&iLfd, JAEA-Data/Code 2015-009 (2015),

[2] K. Shibata, et.al., J. Nucl. Sci. and Technol., Vol.48, pp.1, (2011).

Np-237

Am-241 Am-242m  Am-243

Cm-242 Cm-244

MA B RN D A D e &

“Tadafumi Sano?, Toshikazu Takeda? and Koji Fujimura®

1Kyoto University Research Reactor Institute, 2University of Fukui, *Hitachi-GE Nuclear Energy
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LALw] T—2ZERALERAFT—TF O F = FREBROBIE
(16) 7 PV LT LT LFZFLOBRES EIBE - FRFLBBRFTFE
Study on the Minor Actinide Transmutation utilizing Monju Data
(16) Boiling behavior, transition and accident behavior analytical technique of the core with the sodium

plenum
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[3F06-07] Strategy of Reactor Type
Chair: Kazuteru Sugino (JAEA)
Wed. Mar 29, 2017 10:45 AM - 11:15 AM Room F (16-206 Building No.16)

[3F06] Study on full recycling of TRU utilizing LWR and FR
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10:45 AM - 11:00 AM

[3F07] Study on the deployment scenario of Light Water Reactors and Fast
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11:00 AM - 11:15 AM
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Study on Full Recycling of TRU utilizing LWR and FR
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Study on the deployment scenario of LWRs and FBRs

for achieving the FY 2030 target share of nuclear power generation
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[3FO08-10] Core Neutronics Evaluation
Chair: Hirokazu Ohta (CRIEPI)
Wed. Mar 29, 2017 11:15 AM - 12:00 PM Room F (16-206 Building No.16)

[3F08] Comparison of Calculation Results of Benchmark Problem for ASTRID
Initial Core (3)
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CEA, DEN, DER, SPRC/LEDC, Cadarache)
11:15 AM - 11:30 AM

[3F09] Effect of Na void propagation to void reactivity in Fast Reactors with
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of Fukui, 2. Hitachi-GE Nuclear Energy,Ltd)
11:30 AM - 11:45 AM

[3F10] Research and Development of RBWR for High Efficiency Transuranium
Elements Burner
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Comparison of Calculation Results of Benchmark Problem for ASTRID Initial Core (3)
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Effect of void propagation to void reactivity in Fast Reactors with Sodium Plenum
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Research and Development of RBWR for High Efficiency Transuranium Elements Burner
(1) Evaluation of Core Characteristics by Whole Core Neutron Transport Calculation
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[3F11-13] Core Design 2 (Breeder Reactor)
Chair: Kazuteru Sugino (JAEA)
Wed. Mar 29, 2017 2:45 PM - 3:35 PM Room F (16-206 Building No.16)

[3F11] Preliminary Study of Super FBR with Multi-Axial Fuel Shuffling
*Shogo Noda', Takayuki Someya?, Akifumi Yamaji' (1. Department of Applied Physics, School
of Advanced Science and Engineering, Waseda University, 2. Cooperative Major in Nuclear
Energy Graduate School of Advanced Science and Engineering, Waseda University)
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[3F12] Core design of breeding PWR using tightly packed fuel assembly
*Tetsuo Takei', Akifumi Yamaji' (1. Waseda Univ.)

3:00 PM - 3:15PM

[3F13] Evaluation of Breeding Performance of Static Molten Salt Reactor
*Takumi lida", Naoyuki Takaki' (1. Tokyo City Univ.)
3:15PM - 3:30 PM
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Preliminary Study of Super FBR with Multi-Axial Fuel Shuffling
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F—U— R ZBRBEY v v 7Y 7, BERSEBKMA, mEEiE, 62 AT LEHEERH(CSDT)

LAFEER - B

FBIE S E AR TR K EE AL AR E < A EEROREVHPET- 227 RV EFIH U7 8 Rk m A &
IS (Super FBR)DREEI A AIRETH 5, AMFZE TIE blanket Bk 2 3= & 32050 B & MOX Bk % &=
ET DAL FEE N E VSIS T 28l G MR RE IR DO ZBRE Y v v 7 U U TIEERE L. R
RN FEPERRET N b =7 5PudA X b RFIC7e 2 O R (CSDTIC 5% % 8%
NI THZE2EHNE LT,
2. BXETEAR - BRETEYE - FOFE

Et HAEIZIE, OPuf ZEFHEPSR)>1 @CSDT=80 4 @#\H /) =2469MWt(Eh= 40.5% CEXIH )
1000MWe #HXY) & &7, £z, IKFEH - @ HIRELY Be 3, REHEEIIL, QAORA FRIGE OE
BRI EIREMCST) =650C @ AftH 71 (MLHGR) = 39kW/m % 5% 1 72, 5 DEE 8IS 13 b v 718 24 e
RE L~ 7 v lrEENRER X O E IR RIE I -5 < SRAC2006, ASMBURN, COREBN 22— K%
A, ZhbDfRER Y b F ¥ RV ESEZH T ¥ RV OET v R VBRBYENT OFE GEHRIZ LY
P DRI 2 B A L 72,

3. fRLERET
LR ISR &5 AT AR R & L i EMIEDIL 25MPa, 2.4m (% £ &=4.8m)
AP 205°C, SEHIRI N EEALHGRE 10.6 kWim, #REHER . ey -

v FAREPDIL 1.1 & Lz, FEYFLO batch #% 3.1 & L. EEBIF
LDOY ¥ vy 7Y 7L batch MALEE LIZBED, 47 77 % KOJRT
AR (RDT), CSDT O& b4 /o#r Lz, E#kF.L(blanket) D batch
A 1D T4 ~OT LT 7 7 21313 & A ERBEA5 T T RDT IX
KT 20%Lh Elgb L, 2 0fER CSDT A3 Uiz, E#EHF.L batch 2K
\ZPE 9 blanket FH OO M E2S RDT RO ER &35 2 B, £ O2h5E1E blanket @ out-in 42 #2577
TEYKR&EMhoTz, —J, EEIFO batch 2N X 0 B0 H LES IR LS, AR 1IRH -0
@ Puf 8OHIICLY, WY H L Puf #e&ITED Lo lolodh, 7507 7 7 Z13HE VD Lgh o7z,
4. FE57R

I D A — R—EEE O ZERE  v v 7 ) 7 EEBR L, blanket RENE & 95 AL
Dy FRAWYNCHFT 252 L TRDT #444H L, CSDT #FAMETE 2 Z LR LN ST,

ST &
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L7 A A D AR

*Shogo Nodal, Takayuki Someyal, Akifumi Yamajil
1Waseda Univ.

2017% BRRFH%¥S -3F11 -



3F12 2017TEEDES

MRS EMMRBEESAZ AV NEKBEEKIFEOETERLRE
Core design of breeding PWR using tightly packed fuel assembly
BT W2 S <) NS T U s U
YRR R

ABFTECIL, WOEM RHRBHARE L 2 RIE AR T 2 OB AR 25 55 & 1 & FI U 2 s AN ZK 8 K A
DHEEERET L, AT AT AMEHEIR ORHE Z X - 72,

X—0— K EERE, IEKEIERKEE, PWR, AV AT AMEHEERE], BORME AR S E S

1. #®E

AMFFETIE, PRBHEA TR £ AR (TPFA) (X 1) & HIW>,
BORA RIS & /R 2R R HE(MDNBR)>1.72 [1]
DOEERRRFHREL T, AV AT ARFHEEH
(CSDT)DFLV i G FH A DM 2 et L7z, TPRA 130B0R
FEHERBHATE H A2 RIS IR L, $FEMERE O A B L 1 S EmRAEEa A
TVDD, WHMEEERES/ NS W, PO O
M LSRR E 725, T2 5, MDNBR DORXGHEMEA 7 72 DT BRI AIM T & AR & R E kA%
HlbT, Flo, ADKRA REE LA LORAULE TSI T B DITITZ DT 7 2 NREHEG IR 2
PR D, ZOBRITFLH N E—F 0V OIRBARE & 72D, E I TARIIETIE, 77 7 v MREHE
AERIZHILT T o ERWDEE L U & 4955 W E DIRIEY 7 v 2 WA 55 O DS LT,
2. FIDETEF &

FODARFIEIE, RS R &~ 7 m BT AR ARG S K OV M R EG PRI B -5 < SRAC2006,
ASMBURN, COREBN =— F& Wz iEitH &, RO OERNLE LN D FESERORKH T ¥ %
VB X OEEM N T v RV 55750 % RO T BT v o O VERBY AR & 5 & L 72 IR BV &P DR
BERTRIC R VR L7z, E£72. B AIE KK Z[2] TRt L 7=,

W
(nhnaq)

3. MRLBE £ FOHE
N, - .. A A ] 77y MR HEYSY —  REISY
JFLFELER LICnT, 777y MEHRG IR IF LA R 1 0 A A 2 [m] 1.0/5.0 - 2.1/5.0
Ll T R FERTAES. BFAEHE—% 70 WRHER RE(> — RI7 T v v b)) 1450222 - -
. L TN b =T SRR [wit) 283 - 183
RE L pole, FIMHNBEEOHEMZ LY . CSDT 5w ) = | 56 | o0
ITEHETE A MOX BB 2 4 5 o — RPRBIHES SRR ) 7 FE [kwim] 23 2.7 25
. ~ L . e R AR H 7085 BE [Kwi/m] 11.3 13.7 8.1
ETEIEIOKRIELREMAERES, 7747w MMRE BRI E— % SRR 26 26 19
EARICEG Y SV A IVD & BFRH A e —y  THRDELIBEECE — Fewd] 323 388 241
. o o . JE T3 % [MPa] 0.49 1.45 0.93
7 OB XD ENERAER &, RA FEOSEUEIS mas 27 2085 ear] 209 163 54
LB LORBUIZ L » T, LBV D AR CTE -, £72. CSDT % 54 % THM T 7=,
3. &5k

TPFA % J\ N2 PWRJF OB 2 et U 08 BEHE NS & % CSDT O & FE IR o Btk L O,
B 7 AT KD E—% o ZRIE L B EE O] 1 CSDT O RIE R AEHEN rIRETH 25 Z & &R Liz,
SEHER  [1] Yoshiaki Oka, 2014, Nuclear Reactor Design, An Advanced Course in Nuclear Engineering, 119-120.

[2] M. Dalle and W. Hame, 1985, Critical Heat Flux Correlation for Triangular Arrays of Rod Bundles with Tight Lattices,
Including the Spiral Spacer Effect.

*Tetsuo Takei!, Akifumi Yamajit

WWWaseda Univ.
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Evaluation of Breeding Performance of Static Molten Salt Reactor
ERE e, moR EAT !
o Snt N

PRBHE & I EIE SR I L - TOBES LTV 5 B RIS EltE £7 (SMSR: Static Molten Salt Reactor) 737
LWHES E L TRET STV A0, ARAFZE Tl SMSR OSEBLATREMEMRFTE LT, £V T Hbr a— K MVP
W B VIRBEREAT 24TV R OBERBERE X OMEAEVERR IS DWW C ORIl 21T > 72,

—0— F - R, SR 4
O F BRI, A -

% 112 SMSR OIFLMIREN A 773, SMSR I3REL & A HI B EEIZ LY HiJ) 115 kWA(PWR#)

DS TEY . HEENOUIIRELE NaCl DIRBYIHTET 5 2 LI8 pegg | HEPEEL NaCl

FVBEIZITo TS, ZORKBICED, —RRICFP MERT D &0 )3 40% / 60%
B ORIEAZ R L T D, £, ZECIRANC & 5 & SMSR (34 MR 1475 K
GiAE L LCOMMAATHECH 5 LRk ST D, € 2 ORI T, BT papran | T/ NaF/KF
(2 X0 SO AT O HEBCRRBEMERE L E D 1= O DRRFT & 1T o 72, 42%/10%/ 48%
2. BFTAE s HVB SPHS)3R E 775 K

SR (T L — RIS CRAAEF - PSR e Tl gy NIMONIOWalloy
o— K MVP-2.0[2] 0#REEEHEE 2 = — /L Tdh D MVP-BURN |2 L - T{FW

F—42 5475 U —% JENDL-4.0 2 L=, [0 1 ITRE sy o 7 KEM PR 775K

Smm DG DB LtV ZIRGTEERAENTE TV AR, A TIE, OB 25.6mm(gap=5mm)
Xy v OBREHER, OWMEAMMRD =D& Mgt/ NT A —% & L THEE
SOHEFHIERE ~ DL T,

EUXy IO, L7 7 LU AR TH D Bmm 225 1mm O
Y ERT 5T —RIZOWTHITZITV, B ¥ v 7 & Bl BE R O BILRIZ D
WTHRT LT, & 512 BBHE %2 U-Pu ik (Pu E(LFE 30%)7> 5 Th-233U
WAt~ LI F WEM O 7 oAbt % &l F O m AR & LT
72 Na ~EH L72Z ROV TOMNT 2470, WIIROGEECRABE B £, BRiE
HRHR b ~ DB Z G U7, Bt o @22 NIRRT,

23234(’6+Eé}288¢+zgu238¢+23240¢

Wil L= Egzsgq,)+zé}235¢+zgu239¢+zgu241¢ 1)

3. FRTRER i i
B 7 Smm e Lmm & T S5 & SRR SOWd [ R = L i ]

75)67%/\:] Saedn SE-—CI-F'TJJ: L/f:o '3?«\7 y7°73>§jél/\ﬁ 2_’:\ *ﬂ/ﬂ;ﬁ}im};ﬁ:ﬁ)‘i%‘ L/\ 1. ﬁ@*ﬁ:&?ﬂ/

BIEREEE N E L R D Z N R TE T,
7% 2 |\ ZIRBHEAR M AR Z DWW T ORI SR &2 37, BREHE A Th-233U H{bWICEE L= — AT
X, WIHIBRFR A L (3000 LT b O O, RBEIC B O WG IZAEME LT, 7 LW AR %2 Na (2@ &
Bz DL NWTHOBREHETYH., MIIKISEN 2~3Fm EL7, 2LV, SMSR DWEMTH D 7 v{t¥)
WG EEZ KRE KT S, RERKZEMHIE WD 2 EN0n5,

fhim e LT, ARG Lo EbL « PREMEAR O FiBH CIIERESR M 20 7= S /a2 E VI LT, 5813,
PREFE RO HIE ORI A BB 552 L 0 . HEAER SMSR D RESE ATREMEIC DWW THRET 2 TED 5.

K 2. KB - AR O PRBERFVER TG R

wEIRs ZrF4+NaF+KF Na
HiAbikEhk | U-Pusfifty Th-233Ut5{k 4 U-Pulfi{t Th-233Ut {4
wkrE 30%pu) 15%(**0) | 20%(**v) 30%pu) 15%(PV) | 20% (V)
HIHIK-inf 1.01 1.02 1.19 1.28 1.21 1.39
JRHEE B ¥ 70H <1H >200H >200H >200H >200H
F SRR R 0.6 0.65 0.45 0.51 0.54 0.37
SRBIE ¥ v v 713 5 mfEE
SEXH
[1] Tan R. Scott M.A. Ph.D. : “THE SIMPLE MOLTEN SALT REACTOR” Conceptual design and technical status
October 2014

[2] EFHER, BAES, HEE, TIESE, TMVP/GMVP Version2 i 3 /L ¥ —1E K NS REEIC <
PLAFMET - kst EE T v e a— K, BARFE - HFZEERRE4EME, (2006 4F)

*Takumi lidat, Naoyuki Takaki®

Tokyo City Univ.
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2017 Annual Meeting

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

[3F14-16] Core Design 3

Chair: Naoto Aizawa (Tohoku Univ.)
Wed. Mar 29, 2017 3:35 PM - 4:25 PM Room F (16-206 Building No.16)

[3F14] Optimization of neutron irradiation field for producing high quality and
large scale semiconductor in pebble bed HTGR
*Masaru Ishimaru®, Naoyuki Takaki' (1. Tokyo City University)
3:35PM - 3:50 PM

[3F15] Initial Core Design of CANDLE Bunring Fast Reactor Using Plutonium
from LWR Spent Fuel
*Hiroki OSATO", Jun NISHIYAMA?, Toru OBARA® (1. Department of Nuclear Engineering, Tokyo
Institute of Technology, 2. Laboratory for Advanced Nuclear Energy, Institute of Innovative
Research, Tokyo Institute of Technology)
3:50 PM - 4:05 PM

[3F16] Feasibility of Breed and Burn Reactor with Continuous Fuel Moving
*Kazuki Kuwagaki', Jun Nishiyama?, Toru Obara® (1. Tokyo Institute of Technology,
Department of Nuclear Engineering, 2. Tokyo Institute of Technology, Institute of Innovative
Research, Laboratory for Advanced Nuclear Energy )
4:05 PM - 4:20 PM

©Atomic Energy Society of Japan
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Optimization of neutron irradiation field
for producing high quality and large scale semiconductor in pebble bed HTGR
A E, mAREAT
R R 2 T F

AIFFED BHNEART Ny RRIER G 22 W CE Y - KAO Si F-E8KEE A2 45 7= 0 hi+
PBEHEOE#ELTH Y | PHEFEEE T e 2— K MVP-2.0 A VWC, TR L ->TSif > =
v FPIZAEREIND ) OB —EE2ESD D I ENTE D SiEm HiER Eemat L,

F—T—F: @A, LR, Y ar -y

1. #¥8

FFE, ATV NEOWE K722, RICESE - KO Si HERCLIT, NTD-Si &1 ))
DEFNEE > TEXTVT, 2030 £ NTD-Si DFEE I 10000/4E L HEHI ST 5,

NTD 1%, 30Si(n,y) 31Si SUGMK N, EAUHi< HSi—%P @ B fEIC L5, kD HiEX v L Lo ¥—
WCSIICPZIINT DM TEDHIETHD, WEROFETIFZ MW NTD X, SiA =2y OO
B A (RO 72 X B 7e o Te iy, TRy REUER AT A2 v, BRERASH & R U X 9 I#EiR %
IEDFITSiA Ty NORKEAITH Z & T, MR THENE - ROARZ Si FHEERNIETE 5 TReEn &
e LML, BETIZEDOL I BRMRITIZEA EITONTI Doz, Ko T, AR TIIRT LRy K
TR A 0P 2 3 T NTD (Neutron Transmutation Doping)i5 % VW Crgdbh/E « KO£ 7e Si -8k 2 flik 4
HZERBME L, HHTREYS O REELOME 21T 7,

2. HHEF&
20134EE T 7 7V I TOEBZXDHFT S LTV T= 400MWE H /1 PBMREZ %[ %457 0» & L7-, PBMR DfF
DNIEE 1Im B 3.7m Th O . FRICEE 2m O BENSERE M 2 1T S , [ 50 (cm)

85 (cm)

TW5b, ZOREHED PIZES 30ecm,60cm O —FEEH Si A > 2> M4, 1~7
REERF L, Si NO P AERRKEIES — (AT, IEH—FE L0 )R /NS WA
DOFEF A AW CAEMATRERE &2 R H L7,

200 (cm)

et —JE = + 4%, 4R NTD-Si #li& & = 1000t 2 Sk & L7z, i ' T s0(em)
3. KR - BE

EAE 30cm @ Si A — Ei330em —— & ¥60cm PRBER
V=B N e NP 20 Si 2
LR L X o — s ot EEGPEE— 1 20 FERE) |
‘Z-L.\_{Tﬁ‘ - R Hﬁ' N R A T BT B 1100 (cm)
) — ERE < g = _memRs
374% T~ 1=, il P —"

€ 0 —rt— | EfZ60cm SR

FIA% 80%E L7z . 1 A
}: % @Qzﬁﬂ NTD-Si lj T T T BEE30cmsiR 1_90( )

Rl R X 2000t % g 3 6 9 m 15w oa oW 2

SIRADNSOFE (cm)

o e [ 2. PBMR OHFLEF L
A. ¥EaR 1. SiA =Ty b1 RERR O I —

P IS ORGEIL 24T 5 = & Ty AT Ay FIERA A& e NTD-ST DRSS FTHE T 5,
%

[1] Myong-Seop Kim; Sang-Jun Park; In-Cheol Lim, Estimation of future demand for neutron-transmutation-doped silicon caused
by development of hybrid electric vehicle and its supply from research reactors, Power Electronics and Applications, 2009. EPE
'09. 13th European Conference on

[2]Atomica, B§7 7 Y 7 PBMR DOZEFRAEAR, http://www.rist.or.jp/atomica/data/dat_detail. php?Title_Key=03-03-07-04

*Masaru Ishimaru, Naoyuki Takaki
Department of Nuclear Safety Engineering, Tokyo City University
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Initial Core Design of CANDLE Burning Fast Reactor Using Plutonium from LWR Spent Fuel

CRHE RS, i 2, /R

i 2

VRN TR R BB S T A TR R T Ya—2
PHUR THERY: BHEEialmprsele Se8s 1 )mrsenT

AP BB RO 70 b =7 LRE e OIIE 0 IZHV 72 CANDLE #ABE st (2880 T R4t E)
F7> & SRR ABIC B D F CORMEBRIRIZIT 2 RFBISED 1%LLF & 72 2 A1IF D ORGSR 2 5 78

L7,

F—"J—F : CANDLE BREEm s, I Laket. REISE, BAKFEZ LV =0 A AV R

1. BE

CANDLE RBENF 111, #IHIE OIREHTITRME Y 7 0 721370 h =0 A& VEE L35 BEREHIII R R Y
TURMEATE, RS LOBLE LREEZNEL LW T I VEROENEMPANREBTELY A Z)L—
EENETTH 5, ARFFED BRI, AN IREI RO 7V b =0 DB IR D2 CANDLE
PRBE R EIF IZ IRV TCL R EENRE S O SRR RBICE 2 £ TOWMPERBRIZI T DRFISUSED 1%L T & 72

D IF L OBREHRI 2P LT H L TH D,

2. Hik
PRI T ORI 72 KRS & L, OBHA 28K X VR R H 1 DR
‘4)‘\\//§
BUH L AHES LORATR S LTI 20 bADSHC RBHHER o .
~ AEMERERA L, % LICFLRIHEA AT, FEFRBAOR 52—y FHEES (o] 100

R AP LR BRI SR L SERR R O MR O T AM D 20 et
DT — R B — BT R B — 5 — R TS LT, BEHELCIE, T BEBEAME [mm] 102
PREEZIEIC SRAC =— K. 240 RBERFEIC COREBN =— [, Wififks 4 7 ]

Z U |Z JENDL-4.0 25 L7=,
3. FEER

PREHE R ERE [mm) 7.8
9.0

BBy F [mm 12.0
AITHEE (%] 75
ZH ) MWL 3000

FETHOIC, AF—=F =B O TV h =0 LEAER L OSSR A 20 S W DA D R

BOGEE D KIED 1%L T & 2 D &2 o Lz, kiZ, 7—A %
—REt DTV b= AEREL, RF—F =B LT =2 Z —RED
MO A2 Z(b &85 2 & T, EIIEICHF IR0 D REISUSE O
HKKEZ 1% U TETHIENARETHL Z ERHLNITR ST, TR
HEROZMZEX 1 IR, PHFELCEm SN TWL 7L b =T A
X276 b THY, HRIZBEZE209 b7V =0 AEBRAL
TW5728, 3000MWt O CANDLE J#&H8E s diiF 2 75 RS T& %,
SE X

Effective Multiplication Factor

[1] H. Sekimoto, K. Ryu and Y. Yoshimura, “CANDLE: The New Burnup Strategy”, Nucl.
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Eng., 139, 306-317(2001).

*OSATO Hiroki!, NISHIYAMA Jun? and OBARA Toru?

!Graduate Major in Nuclear Engineering, Tokyo Institute of Technology

Laboratory for Advanced Nuclear Energy, Institute of Innovative Research, Tokyo Institute of Technology
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Feasibility of Breed and Burn Reactor with Continuous Fuel Moving
TR ALY, WEL e, R fe

VIO LERFRFRE BP0 R R L PHE,
RO TR BeidivhAmtsele  Se8)i v /ar e

7V — FA—= U BUFFAR O TEHR T OB ISR ODIF R EDS R E S ZET 2 L0 ) BEZ R T 5720
(2. BRBHE S R 2 ERi I B B L TRES 21T 5 B 8 7 O RRES 21T - 1o R, RO Z1E

DINS O BERRE N B T E L AREMEDR B D Z E N BN L o7z,

X—J—F: U A L—EmEE, U — A= RIEFIE, BB vy v 7 U 7, a2~ RGH

1. #E
B3 2 O HEFE (Breeding) & BABE(BUrning) iz X A THZ 3 E— 4L TEI Y SV, SEER LRV ERITE R

PNEHAMICBEIT 57 ) — RA—RRFE T, RBERA RO v v 7 U U ZITEWFREDR L L

TLEIEWVWIHIBERD D, £ T, BREHEASERZ BRI BEE) 1 fELERE
S, BREHERHC X 2 D EF RS OB NEL 2B LD T TR
Sy TV T TIUE, RHEO B A NS T H LR TE S PR e |z
LA [ IPLRSEE  om | 1234
EWIFFCE 5, AWFIETIL, e B U L - TFRRE~D RS m | 10
B8/ S R AS A TR B 0T 5 2 A B LT 5. B A
2. Bk WEEREE  [m] | 51
[ s o [m] 54
MVP-2. 0 B O JENDL—4. 0 %~ — A |2 H e PREHE ) &2 FH VN 72 07 D O R E BRI S 169
HE AT O MAEMNTY — L2 BFE L, £ LIORTRRAY TV bR S priE ﬂgfﬁ = =
I OISR B 2 W T2 8 I O W CEUET 21T - 72, Eiﬁﬁiﬁﬁ K 800
o U-Zrés
HMIZIEh v R~ A, BRBHIRFEE 121X 9Cr-ODS #i%4 v 7=, BREVE B WEEHH 3Cr-0DS
DOREERZ K 1ITRT, ZNENOREMEA % — & ORI TR R BEZTR
WRENCH > CBEIT 5 = & CHEHEIIA (T 5. BB B o Ml SR I e
1% 1000 H & L7=,
3. &R

FEAT DFER, RIRD T v 29I LIRELE U, ARG EHE B )7 X
ZHWIZGEITIE, RPIERER CTH 5 b OOWRBIZENEMEENS |
F U, RAEBNTIT IR 1.09 O FHIRBERREICES L) Z &
Woyinode, Eilo, WHERRABEIREE TITREIASHUT K 2 TR D ZEA b
R 0A%LINICINE 72, ZHUC KD | EFREREEN U K DR~ e
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RHEEH
DEYHL
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EL BB E O &N

*Kazuki Kuwagaki', Jun Nishiyama? and Toru Obara?
!Department of Nuclear Engineering, Tokyo Institute of Technology., 2 Institute of Innovative Research, Laboratory for Advanced

Nuclear Energy, Tokyo Institute of Technology.
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Oral presentation | Ill. Fission Energy Engineering | 305-1 Design and Manufacturing of Reactor Components and
Transportation Vessel/Storage Facility

[3G01-02] Design of He piping of HTTR and transport cask for

accelerator target
Chair: Yasuhisa Nishi (CRIEPI)
Wed. Mar 29, 2017 10:00 AM - 10:35 AM Room G (16-207 Building No.16)

[3G01] High temperature heat transport piping design for HTTR-GT/H, plant
*Shoichi Horii', yasunobu nomoto’, hiroyuki sato’, xing yan' (1. Japan Atomic Energy Agency)
10:00 AM - 10:15 AM

[3G02] Design of transfer cask of irradiated mercury vessel at J-PARC
spallation neutron source
*Masahide Harada', Toshitsugu Uchida’, Mitsuaki Sekijima', Katsuhiro Haga', Hiroyuki Kogawa'
, Hidetaka Kinoshita', Hiroshi Takada’, Koichi Sato’, Koichi Masuyama®' (1. JAEA)
10:15 AM - 10:30 AM

©Atomic Energy Society of Japan
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High temperature heat transport piping design for HTTR-GT/H; plant
Y A, AR SME, 2, v v e
R AR AT S E B S B A

HTTR (ZAKFREEMER N OANY ULATAZ - 28 L7-7 7 b (HTTR #HERIH S AT L) |
WC, BRI R~ Y T A H R Biigik S BAAECE 12OV T N U T AT ADOTRE T 23l

% Bl A OB E R R A WA T 5, s T g P

F—IJ—F: HEITAFE, BRIHC AT A, ~Y UL, BERE

THX

1. #¥E TR INFEAKZ KIS
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* Shoichi Horii!, Yasunobu Nomoto!, Hiroyuki Sato' and Xing L. Yan!

1Japan Atomic Energy Agency
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Design of transfer cask of irradiated mercury vessel at J-PARC spallation neutron source
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“Masahide Harada®, Toshitsugu Uchida®, Mitsuaki Sekijima®, Toshihiro Haga®, Hiroyuki Kogawa®, Hidetaka Kinoshita®, Hiroshi
Takada®, Koichi Sato*, Koichi Masuyama®,

1Japan Atomic Energy Agency
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2017 Annual Meeting

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

[3G03-05] Monitoring and Inspection
Chair: Masahiro Miki (Hitachi)
Wed. Mar 29, 2017 10:35 AM - 11:25 AM Room G (16-207 Building No.16)

[3G03] Verification of Alternative Dew Point Hygrometer for CV-LRT in Monju
*Masakazu Hatori', Fumiyasu Ono", Hisashi Abe?, Hiroshi Kitano?, Nobuo Hashiri®, Taisuke
Inuzuka®, Yusuke Chiba’, Shoichi ICHIKAWA', Takanori Kobayashi', Ryoichi Uekura’ (1. Japan
Atomic Energy Agency, 2. Advanced Industrial Science and Technology, 3. Mitsubishi Heavy
Industries)
10:35 AM - 10:50 AM

[3G04] Study on Corrison Inspection of steel bar embedded in Concrete Using
Laser excited Ultrasonic
*Akinori Furusawa’, Akihiko Nishimura’, Yusuke Takenaka® (1. JAEA, 2. A-tech Co. Ltd.)
10:50 AM - 11:05 AM

[3G05] WIRELESS CONTROL SYSTEM FOR ELECTROMAGNETIC WAVE
DISTRIBUTION IN NUCLEAR POWER PLANT
*hidehiko kuroda®, naoto kume', tomomi oshima ', kei takakura’, shigeru odanaka’, hasegawa
takeshi’, naotaka oda’ (1. TOSHIBA Corp)
11:05 AM - 11:20 AM

©Atomic Energy Society of Japan
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Verification of Alternative Dew Point Hygrometer for CV-LRT in MONJU
- Short and Long-Term Verification for Capacitance Type Dew Point Hygrometer -
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[1] BARBERHS, AARERIBSEXEMHEE (R 7I8) JEAC 4203-2008 [JR-FIFH&HIA %R DR 2 VO SRR |
*Masakazu HATORI!, Fumiyasu OHNO', Shoichi ICHIKAWA!, Yusuke CHIBA!, Takanori KOBAYASHI', Ryoichi UEKURA!,
Nobuo HASHIRI?, Taisuke INUZUKA?, Hiroshi KITANO®, and Hisashi ABE®
! Japan Atomic Energy Agency, %Mitsubishi Heavy Industries, Ltd.,

3National Institute of Advanced Industrial Science and Technology
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Study on Corrosion Inspection of Steel Bar Embedded in Concrete Using Laser Excited Ultrasonic
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*Akinori Furusawa®, Akihiko Nishimura®, Kazuhiro Torimoto? and Yusuke Takenaka®
LJapan Atomic Energy Agency, 2A-tec Co., Ltd.
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WIRELESS CONTROL SYSTEM FOR ELECTROMAGNETIC WAVE DISTRIBUTION
IN NUCLEAR POWER PLANT

R oZ Y, Ak BEAYL OKRE EL S8 EL AT L BRI R NE Eec
SEVEE S T

RS RGA R /17 7 v bNBAT D50 BEREIR~OER ) A XA T, BEHEZIC LD H
RAVBNBREEND, ERUSHELOBMEZ B E LT, LRI~ B & O H A~ BN
zw%%t#éﬁﬁ\ﬁ@ﬁﬁiﬁ%%%ﬁé
F—0—F: HHEE, MR LAN, #EHRR, BG4 XTI, EMC, FliEZ W, FRtxa VT4
1. ¥8

BT A v 7 —F v b, EERFERECT A VIR OR B A U CRIMICE & L, FEESE Tk
DA NECVEE DO FLD DEAPEALTND, K77 N THOERENO#EHAICEIY 7r—7 v
Wy D RIE R BRI C& | E 2 EHRE TR ERER CRRIEROSR(en e L 250, Lo,
JRA-F177 > b TIIEER~DERE ) A AT WCEIEIR A W& I, BRI OB ADREA TVRUY,
ZIZ T, 7T v FERNICHRE L @5 kIS kit U TR T CER DA 2 RE L, ERHE &R
HlE L CEE M A2 I EUNICHERF T2 2 L TR A7 7 v MO r e R 2 7 A2 FEBLT 5,
2. BiREIE7ZILTY X LERTEREEORIIFAR  mmmmer |

B ORIAT V=) X8 ERTITRT, LA b L—RIEIC X 5 BRAGRAR
Wb ER S ERD, T BARA v NEBEERET %, ZLTT 7 EARA
v MEHEICERBE A G L, 5dB DL E OB IREENE U-I1E T 7 & AR i&g)ﬁﬁﬁgg@
A v S OB M N ERES D 2 L TEB M EEITHIRE LI oI HER T

APEETERAEER
%o ZHIT &K o THEER ~D BRSO H B~ D BRI 2 V2195, anw
BIREOREREZHRIET 5720, 1ImX10m OFFNIZ 4 DO T 7 & AR i

FERRAMEL LR NO

A v M ERRE L TR ZRE L, EROSSITCET 2 EEREOREM | B

VEST/
L DGFTOEREZ X 2 127 T, BREEDOFAIT 5dB Klili T v | HilfHr L= APQEIENEE ‘
(FBIRGAEE, 1S, R
) 7\ WA %%Eﬂfc g‘ 6%@%‘% ﬁ‘fx_o AP: Access Point
3. 453 1HIET L= R
) 0
FIfE S %7 5% FVS, 11m X 10m ORFNIC 3T 5dB Ao 20 o mEw |
RGECERRE 2 RETE 5 2 Libiot, A%, BEIMAO o 4| .
HENHIEE 21TV, EBESAAOFIE T VI U X A0 RS % 3R R T ;‘% 0 e, .
@ - ]
WIS 5 TIETH D, % _s0 ==8
-100 o—u
B33 -120
. o S () 5 10
[1] H. M. Hashemian et al., “Wireless Sensor Applications in Nuclear Power -
Plants”, Nuclear Technology Vol.173, No1, P8-16, (2011). 2 FRIENG L OREERER

“Hidehiko Kuroda®, Naoto Kume?!, Tomomi Oshima!, Kei Takakura®, Shigeru odanaka®, Takeshi Hasegawa® and Naotaka Oda®

Toshiba Corporation
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2017 Annual Meeting

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

[3G06-07] Plant Pre-operational Testing
Chair: Yuichi Shimada (JANSI)
Wed. Mar 29, 2017 11:25 AM - 12:00 PM Room G (16-207 Building No.16)

[3G06] The AP1000°® Plant Pre-operational Testing

*Yuta Sano', Ryan Burda?, Richard Wright? (1. Westinghouse Electric Japan Limited., 2.
Westinghouse Electric Company)
11:25 AM - 11:40 AM

[3G07] The AP1000® Plant Pre-operational Testing
*Yukitaka Yamazaki', Mike Patterson?, Richard Wright? (1. Westinghouse Electric Japan Ltd.,
2. Westinghouse Electric Company LLC.)
11:40 AM - 11:55 AM

©Atomic Energy Society of Japan
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The AP1000" Plant Pre-operational Testing
(1) Passive Core Cooling System
Pedy iK', VFry— R+ T A K2
"I AFUINTR LT Ny s DR T2 AFUINT R 2L MYy R E—

AP1000 |1 ZFFILZ 2R Z A L7 PWR Th V) | sXEHEHESFGCKR LT 72 K], RUEEIRANE /i 5 #
VEREDORHE ZF5o, AP1000 OFISHEITHHE =4 N L OVMER YA M TR S, #2258 DR
B A & TR ER 2 F20E L7z, AR T, B D HRRPXS)ORIEIRD 5 B FRNFRE R R BT g
(PRHR Hx) DBERERERRE IOV THRIET 5,

F—T—F: MEAKRUETIR, §H0Z 2%, AP1000, AR

1L [ZL®IZ

AP1000 @ PXS (%, HE /), 783K OBEEZ O AR O I TGt R HEFS(DBA)Z IR AIRETH Y . PXS
DORERRFA 1L 2 IS N AN ICELE S v, AT ES0 0 bR S LGt Th 5, X 112 PXS O2k
WK AT, PXS T, FRAUFRR AR BT HAZH(PRHR Hx, ZERIBRERERE). P OMRAKZ > 7 (CMT, &
JEFEANE D BRTEARSRE), FIEAR(ACC, FIETEAFERE), B ENBITR(ADS, JBUEARHE) & O A SNk
ZHAEUEE K # > 7 (IRWST, PRHRHx Dt — b0 7 R OMEEEAKERE) TRERL S 5,

PRHR Hx [, ZAXIEALHSGIT X 2 BREWERE DK
T B\ EHER A f i L, PRHR Hx H AN & 5
52 FrOMEEERD S5 B 1 &< Z & CHEREDS AL
&%, PRHR Hx [0 L Y @ WALE T IRWST K
PIZH IR L TR Y, REEFROB T, BEEIZK
5 BAMEER I L 0 mEMIEE 2D 1 IR ER
PRHR Hx OEEVENIZHEA L, &AM IRWST 7k
2 &0 A%, SG AKEARIRMABEMNCRE S Z & T
WHIPHEEF SN 5, &5 PRHR Hx 1%, 1 RiGHIHR
(RCSYND A X N Y Z 2 ([ZHEIT 5 /M ik

ADS valves (Stage 1 to 3)

eeeeee

LOCA Iz bHERE & 572 L. RCS JE/EHIC % 57 ACC-aB ADS valves (Stage 4)
%. PRHRHx IZIE, 1 IR o 7 (RCP)S i Do o e o et e
ROMEIEFD 2 SOFEEE— K59 1 | HAERBRIC .

BOTIEFAHEEGT— FICB A8k L R L7z, 1 IR HI 0 b
2. BNARRGRERTHABzOMESR 000

PRHR Hx OHAERABA TIX, MHIEIRRCP W) f  meswen 7 8 777 |
OV HARTEER(RCP 5 1L H) D 2 S DOIEHAE — R TOMERE
MR LT, X 212789 &L 912, PRHR Hx {EEfF O H
AHD 1 REEFIREE(Tine Tow)s Ve E (mprur) 2 Y
IRWST 7K D (Tirwst) 2 5 HHI L, A5 Hidgs & L CTORR
EPERE KOV IRWST DR EZE L2 s Lo, IRWST 1X
KD B ThhDdZ b, 150 L EOBER %4y e
BLUCHRET 2 2 & CHRIORET — 4 2803 Lz,
ABRICEVES LT —#13, Wihoi#Eize— R

ccccccccccc

Isolation

REACTOR
VESSEL | T, :Inlet temperature
T

: Outlet temperature
Tirwst : IRWST water temperature
Mpgyr: Flow rate of PRHR HX

IZBWT Y, WBEOKIERERZ TSR E LTI LT
=— K@ PRHR Hx OFFEEIZR L TRSFIITH H Z
L EMER LT,

2 PRHR Hx B&REFBRENS [X]
3. #EE
HEO =M A N RO A CHEE Sz AP1000 DRI ARIZE VT, RIEIRD B & LT
PRHR Hx OFERERAER 2 92k L 7=, #UBGHIR &V . PRHR Hx 282K S 5 Z GRS L TIRSTRYZL AR T
REFSNTWDH Z & &R LT,
"Yuta Sano' and Richard Wright?
'Westinghouse Japan Electric Ltd., > Westinghouse Electric Company LLC.
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The AP1000® Plant Pre-operational Testing
(2) Passive Containment Cooling System
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“Yukitaka Yamazaki® and Richard Wright?
"Westinghouse Japan Electric Ltd., > Westinghouse Electric Company LLC.
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2017 Annual Meeting

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-3 Decommissioning Technology of Nuclear
Facilities
[3HO1-04] Water sealing technology for F1 1

Chair: Yukihiro Iguchi (JAEA)
Wed. Mar 29, 2017 9:30 AM - 10:35 AM Room H (16-303 Building No.16)

[3HO1] Feasibility test of water-sealing under water-flow condition in the steel
pipe with high radiation resistant rubber-based material
*Yukiko Takeuchi', Yasuo Hijioka?, Hiroshi Masaki?, Toshinori Dekura?, Takashi Tabara', Chie
Matsuda’, Yoshito Kajinami®, Jun Goto®, Yoshimizu Hata®, Shohei Fukaura® (1. KYOKUTO
SANGYO, 2. IRID(TOSHIBA), 3. KYOKUTO RUBBER)
9:30 AM - 9:45 AM

[3HO2] Feasibility test of water-sealing under water-flow condition in the steel
pipe with high radiation resistant rubber-based material
*Shohei Fukaura', Yasuo Hijioka?, Hiroshi Masaki?, Toshinori Dekura?, Jun Goto', Yoshito
Kajinami', Yoshimizu Hata', Takashi Tabara®, Yukiko Takeuchi?, Chie Matsuda® (1. KYOKUTO
RUBBER, 2. IRID(TOSHIBA), 3. KYOKUTO SANGYO)
9:45 AM - 10:00 AM

[3HO3] Feasibility test of water-sealing under water-flow condition in the steel
pipe with high radiation resistant rubber — based material
*Yoshimizu Hata', Yasuo Hijioka?, Hiroshi Masaki?, Toshinori Dekura?, Yoshito Kajinami', Jun
Goto', Shohei Fukaura', Takashi Tabara®, Yukiko Takeuchi®, Chie Matsuda® (1. KYOKUTO
RUBBER, 2. IRID(TOSHIBA), 3. KYOKUTO SANGYO)
10:00 AM - 10:15 AM

[3HO4] Applicability Examination for Water Stoppage Using the Photo-curable
Resin
*Kozue Shimada’, Chiaki Tomizuka', Takuya Shibata®, Makoto Ooka’, Yasunari Maekawa?,
Katsuhiro Aoyagi®, Masatoshi Shinoki®, Genichi Katagiri®, Hiroshi Ozaki*, Shin-ichi Koyama®' (1.
Japan Atomic Energy Agency, 2. National Institutes for Quantum and Radiological Science and
Technology, 3. National Institute of Technology, Fukushima College, 4. Fuji Electric Co., Ltd.)
10:15 AM - 10:30 AM
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Feasibility test of water-sealing under water-flow condition in the steel pipe
with high radiation resistant rubber-based material
(1) Qutline of experiment and high radiation resistant rubber-based material
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*Yukiko Takeuchi?, Yasuo Hijioka 2 , Hiroshi Masaki 2, Toshinori Dekura 2, Takashi Tabara!, Chie Matsuda !,
Yoshito Kajinami 3, Jun Goto 3, Yoshimizu Hata 2, Shohei Fukaura 2
IKYOKUTO SANGYO, 2IRID(TOSHIBA), * KYOKUTO RUBBER
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Feasibility test of water-sealing under water-flow condition in the steel pipe
with high radiation resistant rubber-based material
(2) Characteristic test (Radiation resistance, Temperature, Viscosity,
Chemical resistance, Compression)
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Feasibility test of water-sealing under water-flow condition in the steel pipe with high radiation resistant
rubber —based material
(3) Water stop element test (Water pressure resistance, Pressure Feeding, Filling, Water-sealing )
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Applicability Examination for Water Stoppage Using the Photo-curable Resin
Development of Water Stoppage Technique by the Improved Photo-curable Resin
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*Kozue Shimada!, Chiaki Tomizuka?, Takuya Shibata!, Makoto Ooka?, Yasunari Maekawa?, Katsuhiro Aoyagi®,
Masatoshi Shinoki®, Genichi Katagiri*, Hiroshi Ozaki*, Shin-ichi Koyamat

LJapan Atomic Energy Agency, 2National Institutes for Quantum and Radiological Science and Technology,
3National Institute of Technology, Fukushima College, “Fuji Electric Co., Ltd.
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2017 Annual Meeting

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

[3HO05-09] Water sealing technology for F1 2
Chair: Shin'ichi Toyama (WERC)
Wed. Mar 29, 2017 10:35 AM - 11:55 AM Room H (16-303 Building No.16)

[3HO5] Development of water sealing method for S/C by filling up with
antiwashout underwater concrete
*Hiroshi Masaki’, Yuji Murakami?, Toshiaki Wakui?, Hisashi Imai?, Sumiyuki Sawada?, Toshinori
Dekura' (1. TOSHIBA CORPORATION, 2. HAZAMA ANDO CORPORATION)
10:35 AM - 10:50 AM

[3HO6] Development of water sealing method for S/C by filling up with
antiwashout underwater concrete
*Yuji Murakami®, Toshiaki Wakui', Hisashi Imai’, Ryo Yamashita®, Sumiyuki Sawada’, Hiroshi
Masaki® (1. HAZAMA ANDO CORPORATION, 2. TOSHIBA CORPORATION)
10:50 AM - 11:05 AM

[3HO7] Development of water sealing method for S/C by filling up with
antiwashout underwater concrete
*Ryo Yamashita', Yuji Murakami', Toshiaki Wakui', Hisashi Imai’, Sumiyuki Sawada’, Hiroshi
Masaki® (1. HAZAMA ANDO CORPORATION, 2. TOSHIBA CORPORATION)
11:05 AM - 11:20 AM

[3HO8] Development of water sealing method for S/C by filling up with
antiwashout underwater concrete
*Hisashi Imai', Toshiaki Wakui', Yuji Murakami’, Ryo Yamashita', Sumiyuki Sawada’, Hiroshi
Masaki® (1. HAZAMA ANDO CORPORATION, 2. TOSHIBA CORPORATION)
11:20 AM - 11:35 AM

[3HO9] Development of water sealing method for S/C by filling up with
antiwashout underwater concrete
*Sumiyuki Sawada’, Yuji Murakami’, Toshiaki Wakui', Hisashi Imai’, Ryo Yamashita', Hiroshi
Masaki® (1. HAZAMA ANDO CORPORATION, 2. TOSHIBA CORPORATION)
11:35 AM - 11:50 AM

©Atomic Energy Society of Japan
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(6) RBRBIEEAEMES XU 2 RTAH)
Development of Repair and Water leakage Stoppage Technology for S/C using washout-resistant concrete
(6) Outline of experiment (overview and second concrete placing)
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“Hiroshi Masaki®, Yuji Murakami?, Toshiaki Wakui?, Hisashi Imai?, Sumiyuki Sawada® and Toshinori Dekura®

YToshiba Corp., 2Hazama Ando Corp.
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(7) FERUEPRGHNDBRITIOATERICET HFRIEY - ILKEREZERR
Development of water sealing method for S/C by filling up with antiwashout underwater concrete
(7) Filling and Sealing Experiment of small-scale downcomer model with various conditions
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(8) MAKRUMNELGEIFTILHIADFIEN - ILKERERFER
Development of Repair and Water leakage Stoppage Technology for S/C using washout-resistant concrete
(8) Filling and Sealing Experiment of downcomer with various water flow conditions
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Development of Repair and Water leakage Stoppage Technology for S/C using washout-resistant concrete
(9) Filling and Sealing Experiment for the real scale S/C facility model
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(10) EZRWIRAER Z ALV FeIEN - KRR
Development of water sealing method for S/C by filling up with antiwashout underwater concrete
(10) Filling and Sealing Experiment of vacuum breaker valve model
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[3101-03] Development of minor actinide recovery processes 1
Chair: Tsuyoshi Murakami (CRIEPI)

Wed. Mar 29, 2017 9:30 AM - 10:20 AM Room | (16-304 Building No.16)

[3101] R&D of MA separation processes for P&T system using ADS
*Hideya Suzuki', Kiyoto Yamashita?, Rin Murayama®, Yasutoshi Ban', Mitsunobu Shibata’,
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[3102] Radiolysis of HONTA extractant for MA/RE separation
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[3103] Adsorption and elution behaviors of TPDN extractant in extraction
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R&D of MA separation processes for P&T system using ADS
(9) Examination of Novel Extractants for MA/RE separation
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Radiolysis of HONTA extractant for MA/RE separation
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Adsorption and Elution Behaviors of Am on TPDN Adsorbents using Extraction Chromatography
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STXM analysis of adsorbent for effective recovery of radioactive elements
ER O ME FEE ALY, RNE O TREAZ R WIS
VR JIRERE, RGBT OR S, PR

ZAE V) R LR v~ — 2B S Elo~ A F—7 7 F = REUAREMIZOWT, REMEEICAR
U~ —ZUREN G 2 2 8 2 EAEIE X MREARED (STXM) 12X 0 EFli L7z, 28GR O En R Y
~ = DSHLEIZ ) —IZIRAY D & & BT ALATAME L KR F AR S o3 < Z R STz,
F—0—F : EAEMEE X RS, WAEM, REE, v T =T 27F=F

1. #E

T T, O FRY)~— (RFL P E=A_ P (SDB)) 2840 L7- SiO ki ¥ FIcfE~ D
A 2 B S MEM 2 AT~ A T —7 7 F = ReoBREILT 5 HiE2%E L TWb, KRECBT
Lo BEMEREIL. SiO, R EAT L7z SDB O¥RAE (BMEES) ICRESHWELZT 52 ENHREINTND
[1], AHFZETIL. SDB DZEFGE DE WA EM G IC KIETHBEZPA S NICT D720, WEM T ORHZR
T ROBFER T wxtg L Ul ERMEE X SREEMET (STXM) JIE 2 5 L 7=,

2. RE&

SDB DZEAEE % 5~15% & L 7= OWRAEM ZFRHE L, 10umX10umX300nm FEEE ORI L L7,
STXM BITEIZHE U7z, RiH) 50um K& OBFLERR 600nm Z=H 5 SiO ki 7-ZHH{K L L, CMPO % filiH#Al &
L CTHEF L7z, STXM EL, 5 F Rt e primbm e s et 7z (UVSOR) BLAU 2R\ T, fRFE T
M OB 3R I F- % REGRIT 2 L 72,

3. MRRUEBE

SDB K 1* CMPO |2 & £ 5 REIF T NEXAFS 227 MLAFIA LIZANY MV T 4 v T 4 72X
DIFBNTZ, BB 10% DT AR (CMPO #1EF722 L) M OGUGEE 15%DOW A (CMPO #if5dH V) ik
D IRFEDIATIRREZ X 112~k SDB &KUY CMPO 1%, WM T OFMFLE 2> DAL E nm FEEE O fEIRIZ 77
EL. < ORBESITZRIEE OB CMPO OHLFHIC L 0 BN DT MA 2 D, — 75, FEFE D NEXAFS
AT FUZBWTIE, BEBEOINICE, KO FICERT L E—2 BHifzicBlEZIniz, Zhbofk
s, BEENRKEDNFEICB O THEGR I TV D IEBEEREOIK T[1]1X. SDB OFEMHERDOILKIZ L 5
HIFLOFRAME & Z UL D EWHER ORISR T 2 ATRR RIS D,

HRE

AHFFENC IS T D WA ORI LR O STXM BIE L, TR T
T /aY—=77y b7 x—LhEE (OF c WEAH) O3EIC
£ 0 5y FREEMEFERT © i S vz,

BEXH (2) A5 10% (b) 2RI 15%
[1] S. Watanabe et al., Procedia Chem. 7 (2012) 411-417. (CMPO 572 L) (CMPO £ 1 )

1 AT WVT 4 v T 4 T XD IRBDATIRIERTA
(F3% - 114 (Si09) | 7R : fkF% (SDB), & : k% (CMPO))

“Yuichi Sano®, Sou Watanabe', Haruaki Matsuura® and Tsuyoshi Arai®

LJapan Atomic Energy Agency, Tokyo City Univ., * Shibaura Inst. of Tech.
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REGEY S VR ZMBERIRELEKIF RBWR DO
(15) RBWR [+ MA EURTIBICH T HTROBITEB~OHBMHOEE
Development of RBWR for Long-lived Transuranium Elements Burner
(15) Effect of Nitric Acid Extraction on Element Transfer Behavior in MA Recovery
Uk ORER L ORI RET N MR Y B ER
“HACEFBH, 2HNLGE

RBWR i F RN B IR BE HEIC KD MA 2B 2 7 e A THW A EEREE DO A7 % 7 —ico
WC, FHEE O & O RS ERIR FE AR AT 2 58 L 7=, 2B mifhiic s VW T, 427 & 7 — /L ~DOfEEE Ol
WX AHHEEE AN TOMBOERAEZETH 2 L T, oEZEOBITEHO FRREE A2 L,

¥—T—F : RBWR, FHOH, R, mime, %58 B —ahiiA

1. ¥#E

HLTlE, BEFMEY 7 vtk (TRU) % PABERTREZe b i /K BUER K JF RBWR % BH¥E L Cuv 5 [1], RBWR
B IREHZ 381794 TRU Z2FAIHT 5729, PUREX B2 C U & Pu ZEIX L7-%. I HE T~ A
FT=77F 4K (MA) BT 5772t X%ZHE L TWAH[2], MA ORI =& ATV THBEEEL
Wb Ads 5 7 — xR N —HAIOBMEN @R, HEE 2 i3 2 R o, ABFE TIE,
F 7B )= ~DEEEOMEEZ T L, ZEEFHHRBR[BlIC B W TA 7 ¥ ) — A~ DO A T
F REXELLTERUZHER) OBITREI~5 2 5B 2R LT,

2. BB

F 0B )= ~OFYBEOTMHEOFMRER ClX, 427 ¥ ) — Va2 EREOMBEKEKRE 22 CTREE 5 L,
SWAHERF D A7 & 7 — VR OREEERREE A RREEC K0 R L7,

% Brra it e R <. filHAl & L T t-butyl-CyMe4-BTBP (4-tert-butyl-6,6’-bis(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydro-benzo-1,2,4-triazin-3-yl)-2,2’-bipyridine) . SIS LA & 7 — a2 Hniz, £, fliHE3
BY) & g BE(5 BY) THERL S 2 N » FRAD L Bemficfill 25 {8 [3] 2 F T BEu OFIHERER 217 > 72, fil 791
FEIX 40 mM, 55 2 KA O Eu JRE L RSERIREIZZE N 05 mM, 4M & L7, YRR ORERIRE L 0.4
M & L7-, A EKFOEREEIL, MBI 11, Wi Tl 21 & L, ZEmiiimtRERICk T 5
FRERIETE N O REER IR 35 L OUCRIRE O TR, AHEE Ol & O FHImAS 3 K Ot O 53 Fid bk O REER R
RFEMER]E AV, FEER E KA OBEE 1 Ny F T2 REEZBVIR LT 2 & Tkl L7z, R
BENOK BT 25O EuDFFAELIT 13y T TG T 2 Eu RIS 2 K F0 0 Eu &0 TR L 72,

3. k5 10
FT B ) — L~ DRSO B O S A 1SR, A
DYV FEIE FE S BIINT 2 12T A2 # ) — Lt O RS 1

FR L. AMOMEED 10 %RRENBITT 5 = & ASH L7,

RS OO i H B D SEAGRS S % V. S By BRI 5 1) 3t
BRAE B N 0D KA D ISR FE % T3 U 7= % [ 242 or T, Bie oD
W ZZELAVEA L ZET2HA T, BHEOFALEICH
%SRRI EE D T RMEA S < . FHCLERERD 1 B HICBLTEN
KEL ot £7-. WSBEEITR AT 28M £ T ERT5 2 &n
TSI,

L Brmii I EEB N TOEMAHOK BT IBIT 5 Eu DFEER D FE 0.01 ¢
Bfids L OV RIE 2 X 2(0)12 753, SRR O Rl 2 2 58 L 7254 01 *1ﬁ%%;
VEMFEHCIT EUHIE L A PBAT LAV E PISNES, ERTES ARROMRWEREM
< D EUBTEREICBAT L. teE 2 Brc B — 2 2o i b e WL A7 F 7 = OO &
. —F. RSEROHHEEE LEA. ZELAVE s ; T =
BITHART Eu OIFEHD B 2 [ BN BRI T @ ! g
R Lo T, RERRIERE O T RIRSEE 2N A | L= = & T 2 B B
Eu O A T3 2 B2 ) 20 A5 Bl b O A 4 22
T&. Eu O RO PREEESE L Lz e &2 5,

BRI A7 2 ) — LAV D88, TEOBAT

[
) 2

5% /—)Lh DIEEEERE (M)
=
L 2
&

10

THEIREWM)
N

H(BOPRNCIZ T o B AR TOL T X ) — L ~DRE 0 | &2 i i | i i 8
@TEEHj%%fgﬁ—é:kﬁiﬂ\gfﬁ)é k%/%_%)o 4 (b) E E%gﬁﬂg

o : O F B RO AL
sEH ﬁ s ; Bl TAE RO HY
[1] F B 5. 2015 45 T/ 25K k2. A04 (2015). i 2 ]
[2] JE . 2016 4EJR T /)RR EDAES, 2F21 (2016). - |
[3] Watanabe D et al., Proc. ANUP 2016; 2016 Oct 24-27; Sendai . ; B g
(Japan). 0 F . . : . . . |

o1 3 4 5

“Daisuke Watanabe®, Yuko Kani®, Akira Sasahira®, Kuniyoshi 2

Hoshino? MR ke .
Yorn 4 2y i 2 ZE M EER I 3 1T B (@) KA T D AR
Hitachi, Ltd. “Hitachi-GE Nuclear Energy, Ltd. 45T (b)ﬁ#ﬁ}%*ﬁqﬂd) Eu DG E 316
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DTPA Z8THRE VA RRBED Y 1 U ORBHBE
Microwave denitration experiment on simulated MA product solution
TPEES A, (EEPRE—, DRSS, PTNIEAT
S aaLi i

M7 v~ 77 7 4 BEICTEIRES N D MARIGERTICE £15 DTPA DREDLEMRZBRET 5720
Tt MA REIR DO~ A 7 2 EREE 21T > 7o, REROSGHT OFESR. @%;®m1%@c#%m#é’
EWR otz Atk BEHELESCHRNEE ~OREBEZEE L, REOMLEMEZIET D,
F—I—F:MA R, ~A 7 i, DTPA

1 #E

SR SR 2N 0 LTV D SmART(Small Amount of Reuse Fuel Test) V1 27 JVRFZEEHE 1T, & L~V e
BEEY DAY - AEEREEOBLS O | [H 5] B FERE & EBRIZEIL L 72 U, Pu, MA (Np, Am, Cm)
ZAWTELE L72BE 2O TR CRBET 2R TLHO TOMETH L, 2O T, U, Pu, Np
HIEUR LB OT 7 4% — b, il e~ 777 0 EEZHWT AmM, Cm ZEINT 5, R&RLE
WRICIXABERICE 405 DTPA " & A SV A1), ARBFZETiE, BEEE) D O DTPA OFREDLEM: 21
T2 EHME L, DTPA 2 & el R AR O~ A 7 v LA & OB R O T 21T - 72,

2. BB

PR AR & L C, iR Ce /KIFIRIC EU-DTPA $&(K (pH=3) Z WMLt D& A7z, SIN FERICHE
HIRIR A2 AN, 1500 W O~ A 7 nil A BE&E(EA R 25 TR L., T0%k, Basxk BEKIFICALL,
ZERSEFRUT T 750°CE TME L 72, A%, AR OMERAZEIL L, TR (CHN)HT, TG/IDTA H#IE .,

XRD HI7E, EXAFSHIEIZHE LT, iD=, DTPA 25 2 VIARICOW T H RO BIEEZ T 72,

I BWRERUEER
M 125z fEmEROINEE =T, EE ZIFhS SIN AR ~OFEZ2 L, DTPA IBAIZ X 25 BiaH

TR R OBUE O [~ D BB I TRERR SR Do T, EIRHIZE 40D DTPA O KIS/ M3 S 7= ns,
TR ORER, FIHEDK 1 %D CREEHRFIIRE T2 Z L1300 >72, DTPA & LR WIEIKIZ
SNTIE, COERIIBRE S o7z, £7220 Cld, "EHEKD XRD K1 EXAFS BIEDFEFE, Ce

DEAt7e Y DTPA L IXR2{bEWE L THEL TV D AEEMEN R S L7z, Ce X Eu OER{EMIC

DTPA kD C 2 E LV EORGZHIEEZ AT HILEMNHEFL TWHEEX BND, SREET HLE

MOREZED TV LT, REOBREOLEMICHO W TREHGES OB SN OB, £/, LE

WG UCL #h3EaY7e DTPA OFRES L IS MFEIC O W TR 2D

i3

AL CHEM L 72 EXAFS EBRIE, KEK YRS ER EIFFTHT - B ek FIF] 328

FRREE R 2014G606 (2T FE M L7,

BEIRR

[1] S. Watanabe et al., Procedia Chem. 21 (2016) 101-108.

*Sou Watanabe, Yuichi Sano, Hirohide Kofuji and Masayuki Takeuchi
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[3107-09] Denitration, high-level liquid waste, pyro-processing
Chair: Masayuki Takeuchi (JAEA)

Wed. Mar 29, 2017 11:10 AM - 12:00 PM Room | (16-304 Building No.16)

[3107] Mechanism of flushing phenomena induced by microwave heating
*Shunya FUJITA", Yutaka ABE’, Akiko KANEKO', Fuminori CHONAN", Tomohisa YUASA',
Tatsunori YAMAKI', Tomoomi SEGAWA?, Yoshikazu YAMADA? (1. University of Tsukuba, 2.
Japan Atomic Energy Agency)

11:10 AM - 11:25 AM

[3108] Study on ruthenium volatilization during evaporation and dryness of
nitrate solution
*Tetsuya Kato', Tsuyoshi Usami', Takeshi Tsukada' (1. CRIEPI)

11:25 AM - 11:40 AM

[3109] Electrochemical behavior of Si-Zr alloy in LiCI-KCI melt
*TSUYOSHI MURAKAMI", YOSHIHARU SAKAMURA, KOICHI UOZUMI" (1. Central Research
Institute of Electric Power Industry)

11:40 AM - 11:55 AM
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VA ORMBICK HRABRROFEEHE
Mechanism of flushing phenomena induced by microwave heating
TREE et fEs B e BEFY Rrg SRS
L PR )R R, I BRIl B2
VHL RS, 2 HRIR - SIS B e A A

v A 7 EINEREIC A U D IRIR O ZEMBLR O F A O 2 BN & LT, ZEWhRE DA RN O FEELI %
fTofz. SHIZ, HWBBGHZICRIT 2REOBRER R, HhBROREMRBEOBEREITo 12
X—0—F BB A 2V, ~A 7 almE, mE, 22

1. #E BB A 7 LOFAHE TIRICEWNT, ~A 27 ol i piayg

R S TS, <A 7 o CIE IR LS = &b, :
723 R OV X TN B BE T BB SR BT AL ER D 5. ZHRET 0s  0.04s 008s 0.12s

ARBFFETIX, ~A 7 v BRI AE U 2 VIR O 28 B O %5 A O
fiRz B & LT, BAERRFOFEMBINIZITV, RMBIRAEIEICK T
DEDRRETIN, RBBROR BB OER 21T 12

2. BEA ~ A 7 uiiinEEREL, A—T v B b~ A 7 uil a R
TOMIEE L, ~A 7 AR 245 GHz, ARBRIGMAICIZARE K E
AWT, RRET » BIRTEREZITo7-

3MERLBE X 1 ITEMBICLDIEBNOKIMEL < EEHTHET A 3
T ROERITIBIERTRALE e [m] 2R3, 22ROk T &, Z2ikic 60 mm

B 1 ZRPhzEsh & ShBERTRRALE

16 mm

L 16mm

Lo THEHIAIAE » 7= W% O[] & B3 L=, M 20X 51z, Dl o
AT BT B TR NR T BRI AR R - RE LTV BEET D, K 2 BERRAECO

YA ERAEEE J [/me-s], i BN BAR T ORI AR TR R IS 2 0 B ge [W] SIRAERK - BRR MBI R
RO, TAHNEIEBICLELE QeWlZHH L, X 1ickvk

106 LB 21 S L) S 1) e e

b T IS RIRAT 8 O FIEEEE dIg/dt [m/s] /s 5 22 & - Thgth S % | o ammo: o

BB Qr [W] & B L7 g T ;
Qr = (D/2)%p(-dIe/dt) hy, 1) % 10° <
Qe =J -V Jgadt, @) § y :

ZIT, VIR, D AN, p Bk L RERROEE 2

DFHIEkg/M3], hy A DRI K] Th 5. B 3 [TZ8ihlc k0 10 o e

B R L BB O el 2 R, T A LR, BB LT Released heat by lushing O V]

FELWZ ENDND, ZBHHSR &RV 2 BN IE S BRI IE X 3 28I X D HHEBE & 22

g4 - RET 2 Z LIt kD, ABAMICEEHSNIBETHS CNERBROLK

LEZBND.

%k

[1] /\BRES T~ 7 v
BB DM G O AR & A, BARKRT /155 2015 BOES TR, 146,2015.3

*Shunya Fujital, Yutaka Abe!, Akiko Kaneko!, Fuminori Chonan?, Tomohisa Yuasa!, Tatsunori Yamaki!, Tomoomi Segawa?,
Yoshikazu Yamada?

TUniversity of Tsukuba, 2Japan Atomic Energy Agency
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HEEBABENDDER -BEEICELESIILTHLDERES
—REBOEZEREREICHS FTAHEEIEILT =D LOERES —

Study on ruthenium volatilization during evaporation and dryness of nitrate solution
—Volatilization of tetroxide ruthenium during long-time dryness and decomposition of nitrates—
A Lt TR MY, R RE!
L

i L VR BE IR D75 FERLIE FEU SR 1 D Ru O RIT, BRI SN D B A6 TS, 22T
3. Ru Z & TofHFRE DO INE ) fif 2 RIFRIZ I - THEAT S8, 2 OB S 472 RuOs % DFE LT A 2 H &4y
HrifeiE THIE L 72 RIS OV TR 2,

F—O—F: SLAVVEER, VT =04, I, AR, FRIEHLE T

1. %8

i LU R BRI Bl O 1 HIBSRETE G A3 R R [ L2 I 2 28 8 A ] i C Ik, i e YA O S FRYAII € Ru D
— RO RuOs ICE b &N D, T E TICBHRBEIRSCHEBER 2 W2 INEGRER M T TV 253, Ru
frthEE (Gt &R AR X100) OREMICIIERZH Y, TOER & U CTHEIRMER, WIERT Ru RE, gL
A R EOEVWREZ LN TWD [1, 2], S RuUDGHTIZIZITFREZET HI2H 00 b b7,
TNOWEBRNFE T A—Z L LERRIIZIGCED -, FEHEOITEESIEBEOBEAZRE L., RN
MOREE TRUO, ZMHTE D2 L &R LT [3], F72. FBFICHEAS S 172 HNOs B8 L TUVNO, NO, D34
TS . Ru DT HNOs DA T2 < FERR (NO3) DARIC E & 72 9 BLICE B A 1T 5 Z L SRR

XA, SEAFRER A R U723 Ru BOHEERIERIK U s, 2 AUICHE & ARRFZE CIIMNBWE % /35 2 — 4
L LT Ru 2 & Tl 2 MBVR S 8T, M S5 RuOs 2 B B AR5 Tl E L 7=,

2. EER RERE/C
FHESUEFT GCMS-QP2010 DELZEF ¢ L N—IC#E % 000 290 200 180 160 140 120

AL T EOFREE TN, HDVE—ERECTRFL, E I A |

TR SO MRS R A HALTIIELR, E T 1 e 87

BEil T O RuICHID BICE O T ME Y LCGREAN G B F B

NBMEE= bl Ru (RUNO)NOs)s, L7 A% U w2 il) T E ‘ s

BROREMBRBEOZDICRNT 5B ) v A 5 10 g

(Ce(NOs)s 6H,0. FIAIFERL) %% « $iAICIEM L CTRAL & S o

724% . 80°C CAHREIKSY & HKH S - mgat bl 2 AUz, 1 S S

3. ﬁ% 0.0018 0.002 0.0022 0.0024 0.0026
SR 2 SKimin & U CANEA L 7= 556, BESLORE 5 & [FIEE. o VREmERK

170~250"CIZ 72 T RuOy DJEHI B — 7 3Bl S 41, RuOs :EE%YEE‘F £ RuO, Je LM O Batk

SR GRIL O R REENME A S T S 5720, =/ 50 10% = | | |

B b SR BSHEREROIT BRI S UTRER) & LCIERD) 1220 0k L

L rotn, CAUCK L. AREESS O FEER GHEE) T3 20648

2HE L 723 I 10 BERIFRAEICIE 5 C Ru BSHH S U= 300] B i 1 sees

b oiw (1], XV ERe—FREICRFT 2 2 L cRIT ®e L
DRI R Z R AT, )12k DI, REAREOWRICH S8 f o f

U TR R o e B3R SRR 2R L, B B AR 0-5B+8 [

115°C Ti% RuO, i O BEICHK) 15 B2 % L7, RuOs B'— 0

7 BREE ORI, ) 2 1R & 5 IR 30 43D ETIE 0 200 400 600 800 1000

B2 S (LI L B T, SRR A AR A RN 350F 5 RuOL B RuOs FRHFF/min

SEIINBME R AR 720N & & AR STz, X 2 RuOs DFLHIFRR & & — 7 SR EE R Ml

SE B

[1] M. Philippe et al., Proc. 21st DOE/NRC Nucl. Air Cleaning Conf., NUREG/CP-116, Vol.2, 831-843 (1990).
[2] Y. Yamane e al, J. Nucl. Sci. Technol., 53[6], 783-789 (2016).

[3] T. Kato e al, J. Nucl. Mater., 479, 123-129 (2016).

*Tetsuya Kato?, Tsuyoshi Usami® and Takeshi Tsukada®

!CRIEPI

2017% BARRFHZES - 3108 -



3109 2017EBEDEFES

Bl LICIKCI RIZHIT5 Si-Zr BEDERILFES)

Electrochemical behavior of Si-Zr alloy in LiCl-KCl melt

REOE BA 6, A
— A R N ) SRS E T

ek VARL LICI-KCl H1(450° 0281 5 Si-Zr A& DOESILFZHEI 2 Mgt Lz, £ ORER, Si-Zr &4 D Bl
BRIz L0 | SiCly T AR & T Ze 1ITRRE ISR 5 2 & SRR STz,
XF—T—F : DBEEH, RFMEDRAERD. Si-Zr B4, Rl
1. 88
PRI 7 1 775 o TR K 2 & L~V BUR MBI

ORIERER - EHL) OFC. #F AEHLEN D OESH 1

W ZYERY (LLFP: %Zr, 13Cs, ®Se, ''Pd) o 4yBlEskifinsip B

RENTVS, HHEFEL LT, TTHRMP Ty <E  (smes) SE =
R AR R L, Ris, Bonciedy 1 | e DO

(Si-LLFPA <) & Bt & L CHEMET 5 Z & T, LLFPA % D i 1 N\ Pd‘lpGM th,

AM, AEM, Cs Se

SALFRAME IS CTOBERIN T 2 7 ak ARE 2 b5 (X 555 % EE o O A B4 S R
DL 2] ABFFETIEL, REEOSILLFPE @& E LISWE (ppyo 4y s EIGE. AM:ZLH Y. AEM:7
HEM7 o AOMEZHIE LTS, $TLLFPO—>Tdh AU EIHE, PGMEERE. L5058 = F
5 ZrD Sy BERIEIC DWW TR 5 72012, IRELICI-KCIFIZ 3B\ TSi-Zra 0> b O ZeiR iR 2 i L 7=,
2. ®ER

FTRTCORBRIIT VI FHKITO T 0 —T Ry 7 ANTITo 72, BEEICIXT VI FHHE P CIRRE L
7o iR D LiCI-KCl (58.8:41.2 mol%) % W 7= 450°C), BXRALFMIE L 3 B SF ATV, 1EAE
WX TafRCTY — R&E L& o7 ZrSia A5 X 18 X2 mm, 0.688 g)& i L7z, xHBIZIZh—Rrm v K,
S MM 1T Ag/AgCl B & FHUN -,
3. BRER

F9 ZrSi, B4 5 D Zr DERREIEEH (ZrSiy — 2Si + Zr* + 4e) B ik A 5 12912, Si D Bkl (Si + 4CI —
SiCly + 4e)[3]123 T L 721)1-0.2 V (vs. Ag/AgCHIC B W CEBM EM AT 72, LovL, EMERLEEK 190 7
THEMMED 0.5 mA LAT &720 | Zr OIBIRAEHEEITIEF BN &30 o7, IRIZ, Zr & Si 23T
Bt {b(ZrSis + 8Cl- — Zr** + 2SiCls + 12e) T 572012, £ 0 & /RFENL(0.5 V) TOE BN EM 2 i L7,
TEMEBHARE 125 130 mA Th o 7 EBHEIL, 400 B2 IS8 30 mA F THR A 12D L, £ OR%ITEME TR
5000 ) FE TIZE—E Th - 7=, BFRTH TO ZrSi, A O EER/D 813 0.024 ¢ Th 0 | EMFH% ORI % ICP
XD OHT LR, WRE T~ Zr IR HERR S N7z, LLEDORER LY . 7T AEUIROEITAERKY)
(Si-LLFP &42)2> 6 O Zr 53 BERENE & LT Zr & Si & LICBimiib 35 Z & T AR L7z SiCly(#h A 57.6°C)
ITRANCRAT S, WAE IS Lz Zr 2B TR 2 FERE 2 bz,
BE AW, RERIFEAN - A ) N— g USSR IET 5 FHIMIER S HEE 7 2 7T & (ImPACT) ©—Bt & L
TEBLEZHLD T,
853wk
[1] FEMEFE, HH. ZHEF., BB, § 47 BIARE L F R e SiE B 54, p64-65 (2015).
[2] AR, A %, B —. BARIRT 7154 2016 kDK<= 3F14.
[3] A B8, SokbsRih, ffEit—. 5 48 BARE L FRlin 2 B B, pl01-102 (2016).

*Tsuyoshi Murakami, Yoshiharu Sakamura and Koichi Uozumi
Central Research Institute of Electric Power Industry
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[3110-12] Separation and recovery of uranium, plutonium, thorium
Chair: Sou Watanabe (JAEA)

Wed. Mar 29, 2017 2:45 PM - 3:30 PM Room | (16-304 Building No.16)

[3110] Uranium extraction using fluorous chemistry
*Koki Nakagawaq, Noriko Asanuma?, Toshiyuki Inazu®' (1. Course of Industrial Chemistry,
Graduate School of Engineering, Tokai University, 2. Department of Nuclear Engineering, School
of Engineering, Tokai University, 3. Department of Applied Chemistry, School of Engineering,
Tokai University)
2:45PM - 3:00 PM

[3111] Development of the plutonium recovery technique from MOX powder
*Masafumi Tanigawa', Yoshiyuki Kato', Hidemi Isomae’, Mai Komatsuzaki?, Masanori Yoshino?
(1. JAEA, 2. 1DC)
3:00PM - 3:15PM

[3112] Fundamental Study on Simple Reprocessing Method for Spent Thorium
Fuels by Using Uranium-Selective Precipitant
*Hiroyuki Kazama', Yasuhisa lkeda®, Koichiro Takao' (1. LANE, Tokyo Tech)
3:15PM - 3:30 PM
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Uranium extraction using fluorous chemistry
oI BEA I RETS RREE T

LA KPR TP e TR R, 2 0 R Tl ) TR, GRS T
AR

Bxld, 7A T RAEBEOKCE R L B =0 AT 2 ROMBEC M A~ R EN, SEICT
v F L LTALEW 2 B T 2 MEICER L, EKRICBINAGD 7 vF 7 ARERIEERIE LT,
LT, AFEZY 7 CHBICHWEE Z AT T 2T NE T AT 5 2 8RN TE T,
X—D—F: TAFTRF, TAAT AeRIMAI PUREX{E, U7 o HiH

1. ¥E

Fexld, 7NV T RABEEOWBCHE IS 2 2ENME, ML T v RSN T LS OBRIRBFIH . KL
HHEREEE IR TE 0B AR T 2 HEICE R L, T CICEKRFLT v AKEBAKERT 15 71
F 7 A& RitAE O TR ORI L T\ D, £ T, WEEICK L CRER 7 VAT A B
BT TITORL TV DB O&R ) 1 7 VITEAT 5 2 & AFHE LT,

A & L TTBP O CHy- B DR D VI T VAT AVEEF T 2D CeF 17:CaHe 2550 CiFoCalle— 72 EIZiE# L7 R
AT == MUT VAT 2 ERAMNAIZ 3Gt LTz Fig. 1o £7o, BPICRO DAL LTHE S N -
V(@2 TFNAF N2, 2- T AF LT N7 R (DEHDMPA) & RAEIEIC T X R 7 VA4 Z 24 @ fii Al
ZOFECEREIL [1] . 22 TR TR, Fig LITRT X I R 7 VAT 2 B2 Em L, 7T
DT NF T AF~OHI AR LT, 0

o
(|? ﬁ >el\N/\C/\ %N/\/\Rf
P. P
Buo” 1 NoBu  RtTN"No” 3 \O/\/Rf\Rf

OBu ~N RF:CgF17, C4Fo

TBP Phosphate type DEHDMPA Amide type Rf

Fig.1./R A7 =— NMUZ VAT 2 RBAIMAL 7 I M T V4T 24 RmaiHl

2.RER

RAT =— MUT VAT Z@RIHANIAF B 6B L, 7 X T VAT 2 & mahtAlL,
NUVNLNT I UMBENENG LT, RICHBRICEMRE L7 iHlE 7 7 =L & Fluorinert™FC-72 [Z¥fiR L
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[1] Y. Ban, S. Hotoku, Y. Tsubata, N. Tsutsui, and T. Matsumura, Solvent Extr. Res. Dev., Jpn., 22, 47-55 (2015).

*Koki Nakagawa?, Noriko Asanuma?, Toshiyuki Inazu® !

(1.Course of Industrial Chemistry, Graduate School of Engineering,Tokai University, 2.Department of Nuclear Engineering, School of Engineering, Tokai University, 3.Department of Applied

Chemistry, School of Engineering, Tokai University)
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Development of the plutonium recovery technique from MOX powder
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*Masafumi Tanigawa', Yoshiyuki Kato', Hidemi Isomae', Mai Komatsuzaki?, Masanori Yoshino?
1JAEA, 2IDC Ltd.
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Fundamental Study on Simple Reprocessing Method for Spent Thorium Fuels by Using Uranium-Selective
Precipitant
(2) Evaluation of Double-Headed NRPs as Precipitant for U(V1)
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"Hiroyuki Kazama, Yasuhisa Ikeda and Koichiro Takao
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Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 404-3 Fuel Reprocessing

[3113-16] Safety improvement in reprocessing facilities
Chair: Shunji Honma (Saitama Univ.)
Wed. Mar 29, 2017 3:30 PM - 4:30 PM Room | (16-304 Building No.16)

[3113] Solidification and Stabilization for Pu nitrate solution at TRP
*NAOKI TAKAHASHI", YOSHINOBU NAKAMURA', TOMOYUKI OHBU', HIROTAKA SAMOTO",
TOSHIHIRO NAMATAME', TAKAHIRO HOSHI", KAZUAKI KURABAYASHI', YASUNOBU MUKAL',
YUICHI KIMURA', TSUTOMU KURITA" (1. JAPAN ATOMIC ENERGY AGENCY)
3:30PM - 3:45PM

[3114] Solidification and Stabilization for Pu nitrate solution at TRP
*shunichi sasaki', masanori miyamoto", hidetomo shirouzu’, minoru morita’, sakae fujisaku’,
yuichi kimura®, satoshi kataoka’, katsunori seya?, tsutomu kurita' (1. Japan Atomic Energy
Agency, 2. E&E Techno Service)
3:45PM - 4:00 PM

[3115] Solidification and Stabilization for Pu nitrate solution at TRP
*Kazuaki Nishimura', Hideki Tanaka', Daisuke Kobayashi', Shohei Suzuki’, Shinji Numata’, Hideo
Nakamichi', Tsutomu Kurita', Masayoshi lida?, Kazuma Tajiri%, Katsumi Sukegawa’ (1. JAEA, 2.
EQE)
4:00PM - 4:15PM

[3116] Solidification and Stabilization for Pu nitrate solution at TRP
*SHINJI NUMATA', HIDEMI ISOMAE", MASAMI OHMURA, KOICHI TSUTAGI", DAISUKE
KOBAYASHI", DAISHI NAKAMURA', MASAHIRO NEMOTO", MASAYOSHI [IDA%, KAZUMA TAJIRI?,
TSUTOMU KURITA" (1. Japan Atomic Energy Agency, 2. E&E Techno Service)
4:15PM - 4:30 PM
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Solidification and Stabilization for Pu nitrate solution at TRP
(1)Confirmations for equipment and facilities soundness after The Great East Japan Earthquake,
and Emergency Safety Measures
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*Naoki Takahashi?, Yoshinobu Nakamura!, Tomoyuki Ohbu?, Hirotaka Samoto?, Toshihiro Namatame?, Takahiro Hoshi!, Kazuaki
Kurabayashi?, Yasunobu Mukai!, Yuichi Kimura® and Tsutomu Kurita®
LJapan Atomic Energy Agency
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Stabilizing and solidifications for Pu nitrate solution at TRP.
(2)Safety Improvement for Tsunami and Earthquake
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*Shunichi Sasaki!., masanori Miyamoto'. Hidetomo Sirouzu'. Minoru Morita'. Sakae Fujisaku'. Tsutomu Kurita'. Yuuichi
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Stabilizing and solidifications for Pu nitrate solution at TRP.
(3)Preparation for the operation of solidification and stabilization for
Pu nitrate solution and the operation result
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“Kazuaki Nishimura', Hideki Tanaka', Daisuke Kobayashi', Shohei.Suzuki', Shinji Numata', Hideo Nakamichi', Tsutom
Kurita!, Masayoshi Iida?, Kazuma Tajiri> and Katsumi Sukegawa
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Solidification and Stabilization for Pu nitrate solution at TRP
(4) Respond to equipment problems at PCDF
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Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 402-1 Nuclear Materials and the Irradiation
Behavior

[3J01-04] Irradiation Effect

Chair: Naoyuki Hashimoto (Hokkaido Univ.)
Wed. Mar 29, 2017 9:30 AM - 10:35 AM Room J (16-305 Building No.16)

[3J01] Nucleation and Growth of Defect Clusters during In-situ Irradiation of
Stainless Steels with Considerations of Surface Effects
*Dongyue Chen’', Kenta Murakami?, Naoto Sekimura® (1. The University of Tokyo, Department
of Nuclear Engineering and Management, School of Engineering, 2. The University of Tokyo,
Nuclear Professional School, School of Engineering)
9:30 AM - 9:45 AM

[3J02] Solute cluster formation of ion-irradiated Fe-Mn-(Ni, Si) alloys
*Katsuhiko Fujii1, Koji Fukuya' (1. Institute of Nuclear Safety System)
9:45 AM - 10:00 AM

[3J03] Microstructure and hardening of ion-irradiated heat-affected zone of
reactor pressure vessel steel
*Yoosung Ha', Hisashi Takamizawa', Jinya Katsuyama’, Yutaka Nishiyama', Kenta Yoshida?,
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Nucleation and Growth of Defect Clusters during In-situ Irradiation of Stainless Steels
with Considerations of Surface Effects
*Dongyue CHEN', Kenta MURAKAMI 2 and Naoto SEKIMURA'*
! The University of Tokyo, Department of Nuclear Engineering and Management, School of Engineering
2 The University of Tokyo, Nuclear Professional School, School of Engineering

In-situ transmission electron microscopy (TEM) is a powerful tool to analyze defect nucleation and growth during
irradiation; however the surface effects cannot be neglected. In this work, in-situ irradiation is performed on stainless
steels with different Si content, and the influences of surface on observation results are discussed with stereo imaging
technique.

Keywords: in-situ, TEM, irradiation, surface effects, stainless steel.

1. Introduction

To predict component ageing in reactors, the evolution process of irradiation-induced defects needs to be
quantitatively clarified. However, since defect production and evolution could be rapid, especially in low dose regime
(e.g. dose<0.5dpa), in-situ analysis technique is necessary. Despite of its advantages, in-situ TEM analysis has its
limitations in using thin foil samples for irradiation [1]. The existence of surface may sufficiently alter the
microstructure observed, and may influence the conclusions drawn from the analysis. In this preliminary work, Si
effects on defect production in stainless steels is studied by in-situ TEM, and the influences of surface on the results

are discussed with stereo imaging technique.

2. In-situ TEM analysis

The HIT facility of The University of Tokyo was utilized 6

for in-situ irradiation [2]. The beam profile of 2MeV Fe ion ) Foil thickness ~150nm ’
beam was tested by a Faraday cup at TEM specimen 4

position. Low Si (<0.001wt.% Si) and high Si (0.95wt.% Si) :

type of 316L stainless steel model alloys were used, and

2
thin foil TEM specimens were prepared by focused ion | \ ‘ ‘ ‘ ‘ | ‘ |
beam followed by electro-chemical polishing. 0
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. . Defect cluster depth
3. Results and discussions efect cluster depth (nm)

In in-situ irradiation at 400°C, the observed number density Fig.1 Depth distribution of defect clusters by
and average size of defect clusters in high-Si sample is much stereo-imaging (Low Si, 400°C, 0.2dpa)
lower than those in low-Si sample. Meanwhile, the depth

distribution of black dots and loops was analyzed by stereo imaging technique. The surface denuded zone was found
to be approximately ~20nm in the low-Si sample, as shown in Fig.1. However in the high-Si sample, the thickness of
the denuded zone would be much larger. Therefore, the addition of Si had resulted in a thicker denuded zone, which is

one of the major contributors to the low number density of defect clusters observed in the high-Si sample.
References

[1] S. Ishino, N. Sekimura, K. Murakami and H. Abe, J Nucl Mater, 471 (2016), 167-174.
[2] K. Murakami, T. lwai, H. Abe and N. Sekimura, Nucl Instrum Meth B, 381 (2016), 67-71.
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Fe-Mn-(Ni, S)&€£ DS =/ ofKZEL
Solute cluster formation of ion-irradiated Fe-Mn-(Ni, Si) alloys
R e, ma Brel
T84y AT MFFERT

Fe-1.5Mn 54 % X—AIZNi, Si 2N LI=ETVE4E% Fe A AV BH L CHRIWELZTAD L BT, 7
MA7a—THEIC L VIEEIRT 7 7 AX O EZ T2, Ni TSI 202 U Si @) 3 2 4Em
NHY ., WERA I T AATER~DORBEL K LI,

F—T— 8 PR, AN, 7 AT e =T NS T T4, WHIRTF I T RS

1. ®E

KA O BEKMALR T & L CTRER 7 7 A4~ M) v 7 2BEORENRE 2 LN TR Y, B E
BEOMEIIZIZI 7 e il AR L CEN L OB(E~OFGEEZALNCT L2 ENEETH D, LovL,
RS % 7 7 A Xk DM EHRRCC IR RO BTN T L B O TR, 7 T A X ZHERCT 2855
FOEED L oo TV ey, Fe-Mn S4BV CHHE 2 AL SR S D72 & Mn O RITEE T
boHEEZLNDD, ARENOERKF T M CHEH SN TOWDIRTFEN RO Mn &H&ITIEEE
15wWit% T 7 > Mg bEWII/NI W, Cu Z@ERES M EHZ DWW TE NI IBEXRESWEE Cu Vv F 27 TR
DY A RIS T2 DIk L THEEILE S RV BFERGEMT 2 2 &2 Ni 8L L TabitTng,
L2rL, Cu ZIFEAEEEROMEICEET S Mn-Ni-Si 7 7 2 X233 % Ni X Si OFEIZ O TInT
L& TIEAR VY, & 2 TARBIZETIL, Fe-1.5Mn &% X— AT Ni, Si &I L7=ET VEe% Fe A 4
MRS U CHR AL & < 7 S b A G, Niv Si D85 it L7z,

2. K&

Fe-1.5Mn &42(Z Ni & 0, 0.5, 1.0, 2.0wt%. Si % 0, 0.25. 0.5, LOWt%fERNIZHM L7z 7 fEHOET L&
&b Ni & Si Z#8EEWRMN L7744 (Fe-1.5Mn-0.5Ni-0.25Si, Fe-1.5Mn-0.5Ni-0.25S8i-0.05Cu) %, B A KFEMR
SHAFsEEAH (HIT) T3 MeV Fe?' £ 4% 290C TS L7z, IZFLEH L= RLF—Es=40eV & LI2GHD
300 nm RS2 T HHEEHE T 1x10*dpa/s TH Y | HEREITRK dpa TH D, KIZ, HAHES % 150 nm
WZHIE L= 2 A v T T —v a  CRIEEOM S ZJE Lz, £72.300nm #ES %7 A7 7 —7 (APT)
HE A OREHZER A 4> B — 24 (FIB) THT.LTAPTHIEZITV, WEIR 17 7 A% O & FM L=,
3. #Eim

R TR TOEETHEL Lz, NURIMOEZEIZE L TE, 1.0wt%E TIXOT NI L7223, 2.0wt% T
ST A AR LTz, £72. SITRMOFZENZE LT, SiEE OB LB T 23380 5
i, F72. Ni & Si DIRMS NG AT L EDN/ NS R HERHEDRBD B, 0.05wt%D Cu ORI
R L ARt 23780 b7z, APT HIEDRER, Fe-1.5Mn G4 Tld Mn 7 7 A2 3B L, Ni 25T
B TIIMn-NI 7 7 AZPEE L TWD 2 EDER SN, NUREDNEWEE Y 72X OH A XT/ha <7
Ok LT, BEE TR R 52 BMNEO bz, Mn-Ni 7 7 AZIZENWTEH Cu U vy F 7 7 AKX LRk
Ni B )©URE I N7, F7-. Fe-1.5Mn &4 & Fe-1.5Mn-1.0Si A4 T4 5 &, Mn 7 7 AZ 2OV Si
EEEROGTN L0 HBERIER AR SN, 21U Si ORI Mn 7 7 2 X O Z2IHI+ 5288 H 5
L ERET D, Fe-Mn G&RICKITDWHEIRT 7 7 A X A~D Ni & Si OR8E L S OZE{b~D N
BT 5 Z & AR ST,

“Katsuhiko Fujii and Koji Fukuya
Institute of Nuclear Safety System, Inc.
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Microstructure and hardening of ion-irradiated heat-affected zone of reactor pressure vessel steel

MR, mRE K, BB Rk, T AR Em O R AL 7 KIE RS
VR R, 2 AER&T

JRF4RE S5 % (RPV) WIHIZH D 7 T v RICEIT DIEEEGEEN (HAZ) O RSl & 48Rk o BIT%
IR DTo, Fe? A AU & S LTc HAZ & REFFITE U C R (b B K ORI 24T - 72,
F—U— N RRERGRH, BHEEGER, MMk, 4B, &b
1. #8

RPV WNHEZITHEIKIZ K 2 IRE OB R 2 M T 2720 A7 v L AN WEERE ST b (LT,
77w R)e 20OV Fy NFCIIEHERFOBERIC J 0 M2 b 20 | HAZ AT 5, k%
kG & LTz, RPV ONNEEEERHRLIT T 2 @M HS VT[], 77y ROFEEZEEL, 7T v R
TIZRE 10 mm DM E X EHET 2, MES XTI HAZ bEENTE Y . BRI bES A AL
ERDAREMEDRH D D AR TIX, A A VBHE L2 7 > R T HAZ & RISk 2 BRG]
TR ORERRBLEE 247\ RETREAL & & BAER O BIFRIC >V TRET LT,
2. BB

PIRSVARE S TG &8 (BJE 200mm) @27 7~ RTFK 10 mm O HAZ K& OMEA @8l i 2> D RIE 1/4 46
DR R Z BRI L7z, HAZ WO AL, 812 - SEM-EBSD & OV [REZEFRIE(FEM)f#AT[2]1C
L VRN, HAZ R OEMICHRE LT, 2.8 MeV @ Fe¥* 1 A BRET 2 52806 L, FRETEE L 2 354 L 7o, FRHEE
13 290°C., MRS KA HIRSHKI 600 nm TOHEGENK 0.5 dpa L7225 & 912 L7z, @i &E B2 Hv
T BEL D AT I D55 F & BRI TR AR5 BE D ZEAVIT DU THEIT 24TV FRESHRME & BRI 0 B4R & 5~
7o
3. #ER

HAZ OAEREIT, HERF ORI K- T BB L EBSD oric kv, 77 v R G HK
RIREIE & ARRLREIE I KB &AL, FEM EFTRE R EXfIG LT\ 2 2R Lz, Mmoo /A>T 7 —

va VEESPEIC KD . HAZ I3 TR & 0 FRHT X 2 BULRAK & W 2 RS 2 & 33 o 7,
: -

R OYE, MBS &> CRL B Y | ke Uik T
JNEAEL 8 (SCFGHAZ) D b & 23 e & @ WMBl [ T db - o
foo [ 1124 4 B SCFGHAZ 0 STEM BIMEH& %7 | 0
7o SCFGHAZ NORFEIRICE W THT MRS H L TNDH D

£ AW LR 1), W onsfi —7 s s nee Y
L(0)). REREET A KT A O S R L - B N g
GAIZEBA LMD ATHITIU T3 EROREIEIC 5) =110 to [111]
E2bDEEZ LI, ERIRERZFEL RN TND,
BEXH

[1] AARERGSEREMBRE A 8w, TR E A S5 2 A b Otk o8 715 . JEAC4206-2016
[2] J. Katsuyama et al. J. Pressure Vessel Technol. 135(5), (2013) PVT-12-1103

X 1 SCFGHAZ o R4t fE ik

“Yoosung Ha!, Hisashi Takamizawa?, Jinya Katsuyama!, Yutaka Nishiyama?!, Kenta Yoshida?, Takeshi Toyama? and Yasuyoshi Nagai?

LAEA, 2Tohoku Univ.
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Discussion on Irradiation Resistance of Composition-Adjusted Austenitic Stainless Steels
with High Cr Concentration for Reactor Pressure Vessel Internals
Ty !

A S RYERT

HCr & GH LIcA—ATF A bRAT v LV ABORB B I3 LT, Feo' A A BRERBRZ1TV, S
AT T —va K BERIEOMIZbEHE L. 510, BRLFRBR CROMEICLIER
FEPEZ RN L7, DLEORERN D, RS0 O RS FrE &2 fEt L=,

X—DJ—F A —2FF A FNRAT LR, e, AR, AR

1. #E8 RIS Ot IASCC A ES 5 Z 2 BHIIZ, BEbcE LRI LIZE Cr 4 —
ATFA RRAT v L AMOBFE ZHED TN D, MR 2 BRETT 2 720, Fe?'of A v RS O BRST AL
B RO REEZ RN L, BIfTHF D SUS316L & thigt L 7=,

2. RER

2-1. HERSE AN & MRS D729, & Cr 25 A 7 % SUS310S & A 12 £ 412740 0.15%Nb, 0.2%Ta,
0.4%Ta Z RN U7Z iRkt &, 21%Ni-21%Cr-0.4%Ta D%y di%Es, 8 KO SUS316L % FEA1C 0.4%Ta
BUSIN U T2y disamt 25k E L7, F7=, bkt & LC, BUATHF SUS316L & ifilke> SUS310S % fE L7z,
2-2. A A VBEEER EMMEL LB (43X02mm) (2B WTC, Z T AaBoX T b a s hE
#a T, 0.1,0.3, 1.0, 3.0dpa DFL~L D H AR RS 8 C G BUR 2 F2fti L 7. FREHEE 13 300°C & L7z,
2-3. BE/MESRIE F-RBAICBWT, T /AT T — v a VBT O S 2 E L.
2-4. EXALFERBR W% ORE (3.0dpa) 2BV T, BRALFHFEMLRER (JIS G 0580) % i L
T, BRIVREEEZITV, B O 4 BBEHE OB AR 2 E BAYICEE L 7=

3. BR-ER

X 1\ ZHREHE OB SHEYAHY % oRd. sIIT#E Ta & Nb (34— N—H 1 ZXeH# & LT, ldpa T CTHRETE(L
DI RS R Sz, —77, @ Cr & NiABIC K D, 0 BRE B CIERRET (L SRR & 41 2 5 2372
HENT. M2 ICRERILFRBRE ORMBSEE T gcroni sussien) 25Cr+19Ni (SUS3108)
SUS316L CIE MG &2 BlEE Shizas, & Cr i Nifk, ® g W
S BT Ta IINC X 0 A% OSSR I .

—
[3¥)
[l

3
i\\

Increment of hardness AHV (kgf/mm?)
5 2

S Cl———
"R

Displacements per atom (dpa)

——25CrH19Ni+0.15Nb —e—25CrH19Ni+0.4Ta o o it
—m-21Cr21NiH04Ta < 25CrH19Ni+0.2Ta e . ey
2 —8—18CrH14Ni+04Ta ¢ 25CrH19Ni b
-0~ 16Cr+12Ni
0 ' : : ' /
05 1 15 2 25 3 35 /
s ° mim

P41 BURTZ O S H 5y P42 Jo5 R ekl g oo 2% i@l 2% (RS sk A THRom)
“Yun Wang'
"Hitachi Ltd.
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Consideration of an evaluation method of solution atom cluster in ferrite phase by EDS tomography.
WSS, MN REY Lk gk, EH EHh
VA AR (R), R HE, *ANLGE =2 —2 U T« = U (k)

SR A4 B2 RO B M L DBER & SNDEER 7 7 A X OFHICIE 3 ke T a7 a—7RNHNG
NTWAD, L VIEEEEZ O AEERFELE LTEDS NEZ I 7 4 I2EH L, FO#MMAMEEZBE LT,

F—0—F : JTFEEER, 2MAT v VR, BAL, WEIRT2 724 7 b AT r—7 TEM,
EDS hEZ T 7 4

1. #E

Ht - B % 2 1 T R PR TE R ER BRI B W T UN R B2 T A X O RD ST Ha b D == 72 BEA]
ERDTENHBILTND, ZIHDZ T AZ DML, 3kILT b A7 r—7 (3DAP) RHWHNT
WS, 3DAP 1T 1 [ D4 REIR AN LERAO SN Z LD L 7 T A X OFEFIRIIC & > TR A2 0 554 %
ITHOMENECHARRERDH S, £z, REABEBRARIEHEEL N0 T 5720, BB E T
X7, — . TERRENED BN TE7- EDS NEZ T 7 1%, 3DAP L ik 5 L S fRERIZE TS5 b
DD, B EWFET D Z L7 DOEIKWEIE 2 W ATRETH 5,

ARFGETIX, W7 7 A X OFHKICEIT 5 EDS N €77 7 ¢ O AMEE B 5729, 3DAP LD
LelERER 21T - 72, ; ‘

2. RBRAZB L URRER

R B 2 2 T 7 I R e 8
ERIBRIZ FABTRETRT Z &
BB TWND 2/ AT L AHER

-

WEhET (BPBF: ASTM CF-8 KR4, I X
ZhEMILER : 400°C X 3000h) % fiEAt S IIR%

L LT, M, R AT wH —
— 2 (FIB) BEHINTEEEIZ L - o) | g my
774 MiZETr & HIZ EDS R o

TSF 7 145 L O3DAP ST B W EDS bt 537 s M e
EERIC-INT. L, ZNENo &7 -7, Si Ni Mn

EDS NEZ T 7 4 SpHriCiE, HARE 7-H

» TEM (JEM-2800) % Fiu 7=, 3DAP

ST IZIE,. CAMECA 151 3DAP (LEAP

3000X HR) %MV 7=, X 1 ICHER T -

7 5 A B Ok R% 7T, EDS hE i;

77 4 OSHTHERIL, 3DAP DA omy| B |
WZHEARTHOREL D EIFRE LT,

EDS FEJ T 7 42X o TROT=HE 40882 8 16
FE 1% 3DAP 12 J - TR s 7= U E L 3L -

BERLTEY, WERT7 TAXD (b)3DAP

FEAG ~ 03 FIE T I R T B 1 RS2 7 A5 DR R

LEZOND, £z, AR DEY EDS MES T 7 4 1TV AZ AT RTBE Td U o RIS SR D
7 T R OB ED/INS  IRFRBEI DT BB B L 12 > T B BT HA Th D LB A b D,

A
EDS hEZ T 7 4 DFEMICHTZY . HAET ) OFIFEME R L OF IEGE L2 KR IR 2
DE Lz, BSHEILE L ETFET,

“Hitoshi Seto®, Yuji Kitsunai®, Tetsushi Yamaoka? and Tetsuya Toyota®

'Nippon Nuclear Fuel Development Co., Ltd., 2Toshiba Corp. and *Hitachi-GE Nuclear Energy, Ltd.
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On-the-fly kinetic Monte Carlo for a conservative climb of a cluster of self-interstitial atoms in BCC-Fe
R M, FhE B2, WA JEPES, Haixuan Xu®, Yuri N. Osetsky”
VHURR SRR LR e R, P B RN T TR gt o & —,° A AR e B s s,
*The University of Tennessee, Knoxville, *Oak Ridge National Laboratory

TEMEAIEBFRIRIRTE & BEHRRROE o 7 DV m{EDOREIZ XV . BCC-Fe I231T 2 H Ok TR FHEE RO RS L
FEENDET MEGEAT IR o T2, FRTHA ZO/NE W H O RR-FESARICE LT, BHERIE CRZ S hi-E
TV TIEFHE T & RO 2558 & o CTIRAFRY L AEBN S A LIS D Z LB L M E oz,

F—— K (RIFH) LAEE), On-the-fly £ 7 v mih, HOKFHEFESK, BEHEE

1. #&

TV RS T CORHEAYZ20EFE & U CrlEh7e B O MR F-(SIA: Self-interstitial atom)$EGIRDIERAZET B
D03, T HEGIROMOBHMIFELRR~ DO RIGRFROER OB & L TR L FEB RS D, Y/ —7 T
IIERAER ERSEE O TRIE T B Z R T2 > CE 231, Fil PHNC X DR F-Eik S % — 12330 T SIA
HEAROFEBZFTR L THY . FR/NE W SIA EEERICR O D X 9 MR EAREBI N B CE TR UVA]
REMEA S D Z EDSFRECTH o 72, AWFFETIE, BCC-Fe xR E L, Fai FRIZLE L LaWEE LRk L
BERERRINE > 7 771 e E(KMC: Kinetic Monte Carlo)DflA1Z & % SIA A ROLRAFRY LA EEh D€ T VARG A
D, SHITHELIET VERNWT, SIAESGERELOMAEERICERT 5. SIA £ KORIGEEZ BHLT 5,
2. EtEAE

FRERA THEOBATICEE L, ARBFJE Tl Self-evolving atomistic kinetic Monte Carlo (SEAKMC) [2]% A\ 7=,
SEAKMC (23 Tid KMC (2 & HIFfHIE R & 00T U CRFEBORRE DERR 24T 5 72, B2 — BT 55
RIDONIMEZ LE L Le\, eBdtHESHE A M 5 << SIA EAIROT XY B 2 ROV 2 72 DIZIEM b= kL%
—04eV UL FDA X2 MIFRA LT,
3. WBR-BR

X 1A S h3RAET D Z LIk Y SIA A RDOIRIZE
T 28+ 2308, HDRFOILHUZTHE S AVEE D R 78 H)
LTREIT 589 REMRIEBILPRELTHDZ LR D,
S HAZZ OIEEA X N OTEE =R LF—15 0.5 eVERETH D, #
SO MR A D CHBAVEWEE L= XV F =T ) glA AW L ORET
BET DA PRKRFETIZHERHR SN, DL EOMR LY,
Rl A X/ Sy SIA £ EKRIZE W T, MR %« DR OILE Y — o TR TE v, HEOR
TAVEE) LTINS 2 L 5 RBIRNRFN EAEEB RO OO EE T - A ThH L RN TRB EN D,
AR ARBFIRIL SRR 2 SRR 27 R = ok L X — PRI R F ¥ [R2h3 TRU RBEZ /RE L T2
HHTHIK T HIE RBWR OWFFERRR ) ORE% & ie,

BE X

[1] T. Okita et al., Acta Mater., 118 (2016) 342.
[2] H. Xu et al., Phys. Rev. B, 84 (2011) 132103.

*Sho Hayakawal, Taira Okita?, Mitsuhiro Itakura®, Haixuan Xu®, Yury N. Osetsky5
'School of Engineering, The Univ. of Tokyo, *Research into Artifacts, Center for Engineering, The Univ. of Tokyo, *Japan Atomic
Energy Agency, ‘The Univ. of Tennessee, Knoxville, *Oak Ridge National Laboratory
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A study of low-temperature irradiation embrittlement of carbon steel
IR O L bRl L) AOREBGE 2
VR AT DGR, 2B v H—

PR (0.01%Cu) 12 90°C THeK Idpa F T Fe A A2 AR U7-RER, BREHRBE & U CHRAL— 7 O iR
WIEW, WE 7 7 AR MRS e o Tz, ST L7z FeCu &4 (0.5%Cu) CTIFEN/L—7"L Cu 2 7 A X
B L CRY ., REMTH CulREREVEEIZIE Cu U v T 7 T AN S D ATREMEDRIE ST,

X—0— R SR, BRSHEL, A AV BRE T N AT e —T 0, B, ANy s

1. &8

HRSTEA LI R FIRE BRI OV T R KNG TN D8, HERE DA — =Xy 7 [ FR IR E IS e~ TR
R T RIS © B S a7, AR IR DU THESZ ST D Mfef b PRI A iRk U7 7l
ITHEEL Y, A — %y 7 TRE S DRI (oK 4.32x109dpa & RAES BTV D[1]) CTOREFDONEH &% T
W2 7=0120%, ekl & 725 X 7 kRO 2 i 2 TR L fRpTIc L O HEET 2003 o 5, ABIZE T, fTET
JEEL G T DHRAIG D120, BB O— 2 Th 2 IREFFE LR TA A VST L, <7 o i i~
2. BB

RS (0.01%Cu) & FeCu &4 (0.5%Cu) (ZHERFERIITERHO 2 7 b a L hfgs 2 F T 2.8MeV Fe?' A
AU AR Uz, PREHAEEIE 300nm S T 0.1dpa & 1dpa D 2 55 & Lz, FREREEEIE 90°C & L, KHEMIZDONT
VFBKIF S CHRUS ST — X & OISR 290°C TOMSTHITo72, MEHIAE S L&A LIAAIEE 150nm
VZHIE L 7 By )i < ER5REE (Elionix ENT-2100) CTHIE L, X 27 k2 A Ziiil e 7 BifHds (TEM, Hitachi HF3000)
& B AR 1A Fe BRI AP BE IR B S0 o Z — IRk E S L7z 3 kot 7 R A7 e —7 (APT, CAMECA
LEAP3000XHR) Tili7z, 7236, APT HTIfEEE— N, BUBHEEE S0K, » VLA 0.15 TIT o7,
3. #R

1 & OTEREFZ NS, 90°C i U7 RSEEH CIIMRA & 0.1dpa CRE(LMERITY BRI 87223, FeCu 54 C
1% 1dpa & CRE(LAMMGE L7, TEM BIZROFER, IRFH L FeCu AA CEAEL nm OFNL— 7 M 4~5x102%/m?
THER ST, 50— D% UZ b=a(100) D/ S—TT—ART MVEH L, FREHENHET &Y XN L7, APT %y
HrOFER, IRFICIIAE Y 7 A X OIRUIHERR ST, Mn IBEICEES TSR0 HILH DA Th o7, FeCu 54Tl
0.1dpa 7 HEAEE 1~2nm D Cu 7 7 AZNERL L. BREHED M L BB 1x102Ym? 205 4x10%/m? (TN L7z, k&
HHDHEA LR - & U TN — 7 D3R8 S AL, CulE A R A IZIZ Cu 10

Y T T AYIRRE NS AR, s, 290°C | 0K B

U T2 SRR CIHEAL L — 7 & Mn-Si-P 7 T A X DU HER ST, g o | i/ ;
RS, BATESETRC L XD OBTEZ LD PR / | 1

R BT (W3S A7 A TEEREEEHINR) ) Ok /

RO—ETH B, 202‘ .,

BEIH fRSTHE (dpa)

[1] $i— RIS A—S— 3y 7 OFRLE, INC TN8400 99-049, (1999). HERIZAE S RS 2E

*Terumitsu Miura', Katsuhiko Fujii', Koji Fukuya', Masahiro Kawakubo?
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Performance of Oxygen Sensors with Solid Fe/FesO4 and Liquid Bi/Bi>O3 Reference
Electrode in Liquid LBE

*Pribadi Mumpuni Adhi?, Masatoshi Kondo? and Minoru Takahashi-?
!Dept. Nucl. Eng. Tokyo Tech, 2LANE IIR, Tokyo Tech.

The performance of the oxygen sensors with solid and liquid type reference electrodes (RE) was investigated in the
liquid lead-bismuth eutectic (LBE). The oxygen potentials in the LBE were made equilibrium with the formation
potentials of PbO and Fe;0.at 450°-600°C. The stabilization time to an equilibrium condition of the RE of solid type
RE was shorter than liquid type RE, and both of the sensors performed well in the liquid LBE.

Keywords: Solid electrolyte oxygen sensor, Lead-bismuth eutectic, Reference electrode

1. Introduction Various solid electrolyte oxygen sensors have been developed for measurement of oxygen
concentration in a liquid Pb-Bi coolant of fast reactor [1]. A sensor with solid type reference electrode (RE) has some
advantages compared to that with liquid RE [2]. However, the stabilization time of solid RE and liquid RE must be
made clear. The stabilization time means the time required for the internal reference material to reach the redox
equilibrium condition from initial setup condition. The purpose of the present study is to investigate the stabilization
time of RE and the cell potential (E) of oxygen sensor under steady state condition with the oxygen potential

corresponding to the formation potential of PbO and Fe30.. Mo wire
2. Experimental Conditions Two types of RE material were used, liquid /\
Bi/Bi,O; RE and solid Fe/FesOs/gas RE. Magnesia stabilized zirconia Insulating

tube

(MSZ) was used as solid electrolyte material. Fig. 1 shows the schematic
drawings of fabrication of the oxygen sensor with solid Fe/FesO./gas and
liquid Bi/Bi>O3; RE. The details of fabrication of the oxygen sensor has been
explained in the previous work [3]. The experimental conditions were
summarized in Table 1. The oxygen potentials in LBE were controlled to be
equilibrium with the PbO and FesO4 formation potentials using the

Aron Ceramic adhesive

Aremco Ceramic adhesive

MSZz
/ Metal/Metal oxide

S TLLSISSSSIS Y

IS TTTTLS LSS IS

mass-exchanger method. The details of this method to control the oxygen N powder
potential have been explained in the previous work [3]. £ /
N 5 LBE
Table 1 Experimental conditions —

Reference Electrode | Temperature | Equilibrium oxygen 8 mm

Type (°C) potential in LBE Fig. 1 Schematic drawing of oxygen sensor

Fe/Fez0,4 450 - 600 PbO 0 ‘Fe.Fe.O.RE

Bi/Biz0s 450 - 600 FesO. Sorl

S ® Measured EMF

3. Results and Discussion In the beginning the sensors were tested E o0k —Theoretical EMF
from initial setup condition to 550°C in liquid LBE to see the 5 |
stabilization time of the oxygen sensor. The liquid of Bi/Bi,Os type RE £ 03k
needed a longer time to reach an equilibrium condition compare to the z °
solid Fe/Fe;04 type RE. The oxygen saturated liquid Bi RE could not © 04 3 e e —
achieve the equilibrium condition within a short period probably : i ]
because the effective area of gas phase for the equilibrium reaction of 205 [LBE lwnh PbO . . .
the liquid reference was smaller than that of the solid powder reference. 450 500 550 600
Fig. 2 shows the results of measured cell potential from experiment Temperature of LBE (°C)
and the theoretical calculation for oxygen sensor with Fe/Fe;04 and 0.6 FBi.Bi.O.RE T
Bi/Bi,0; RE. The data shown in Fig. 2 were the average data for the — 7
last 1 hour after the steady state condition was attained. In LBE e 05F - ® i —
equilibrium with PbO and FesO, formation potential, the oxygen -
sensor could attain steady state condition for each temperature. The g 0.4 3
discrepancy between experimental data and theoretical calculation was 2 0.3 k
small. Therefore, both of the RE materials can be used in oxygen & "~ e Measured EMF
sensors in liquid LBE at temperature 450°C - 600°C. 3 02 i — Theoretical EMF
4. Conclusion The stabilization time to an equilibrium condition of the 01 {LBE lwnh 56304 fr Fe ‘ 1 ‘ 1
RE of solid Fe/FesO4 RE was shorter than liquid Bi/B,Os; RE. However, ' 450 500 550 600
after the steady state condition attained both of the sensors performed Temperature of LBE (°C)
well in the liquid LBE at the temperature of 450°C - 600°C. . . .
References ([11] C. Schroer, et al., JPNucI. Mater. 415 (2011) 338-347. Fig. 2 Results of cell potential (E) in LBE

[2] G. Manfredi, et al., Sensors Actuators B Chem. 214 (2015) 20-28.
[3] P. M. Adhi, et al., Sensor Actuators B Chem. 241 (2017) 1261-1269
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NT =9 DOMEREIC RIS KEDOZR
"Study on the Effect of Hydrogen on the Material Property of Hafnium"
*JIE LW L, Do Thi-Mai-Dung', #nA 5 1, &l 5072 20 AT BERRS 43
VREBIEIERTE R AT ARETFER, 2 KB R, 3 BLH AR

INT =7 L(HF) OKEWINEELR X O OB BRI BAZ T RIS I STy, AREFZE T
X, HE 28 Y — RF ¥ —EH D WDIINES CTRFELZEA L, ZOMEHFEORT 21TV, Hf IZ&IET

K3 D% M L7z,
F—U— R T =o A HlEE, KB, DY — RFy— NEZR. A4 EA
1. 5

NT =7 S(HIFE R PE T ORI EAE 23 K & < @& Th 2 720 7 IF Ofil IO eI & LT
HYETH D, —T, BEICHILEIEED 2T L 28 CREF LIS REN(ASCC) B MR S, O
OHIOER & LT, HIOMEHRED IEfE 7208 S EE T 208, KFBDIHIOM BRI KT T 8% IC >
W T —Z I+ TlidRy, 22Tk, HICRIETKERINORZRT 22 2B ET S,

2. %ﬁﬁ&

Hf ~KSBENITIX 2O FE, Y — R F ¥y —ViEB L OMESRE WA AT T T —a Uik
EHWE, Y — FF ¥ —0F NaCl BRIV, ENsESHIIEEE 50KeV O A A 2 FE NEEE %
FAV> 600ppm~40000ppm DKFEA AL ZEA LTz, 2D OMEHZ OWCHEROBIER, KESDOHHT.
WHPEE ORI A2 1T > 72,

3. EBRER

KFHEANT D Z & THEHIM SFBRIC K Vb T2 2 &R TE S, XRDIZK VT2 2 & T
1D LI H OKFIDBER L TNDZ ENONDLD, ZIUTWNTIOKRFEAEIZL>TH HIHOE
— 7 L LTRIETE 5, FrEINEERIC L 2Bk 7ML (ERDA) 12X 208 T/KFE R L T
B8, AKRFEARICKH L THEHIE SN D AKERITIFIZRE R0, KECWOERNHE L 22> TND
LOLEZLZ D, WNBIERBRAIC L 2BBAOMEEOFMETIE, M2 DX 512, B Y— FFv—Ir
IZHE- T, BIIRIRE, 0.2%fM /)& IR FT 2 Z L bnd,

seror] e oo —— 700
: Iph npwsmed I ® glgﬁgﬁé
ol L oo 11,628>, 11432 650 | o 0.2%fiH
&
g o] E 600 F .
g s =
L E . . Z. 550 | :
| Lo fa 500 1
164004 \ 1 ’3;\ w
L neous0 .
o0 J nn
400
2heta (deg) 0 12 24 36 48
Fv— K [hours]
K1 BY— RFx—UMIZxd 5 XRD HIERH X2 HY— RFFx—UHkO5RRMEDZL

*Yasuharu Kawahara?, Do-Thi-Mai Dung?', Masahide Suzuki!, Aakahiro Iwase? and Ryutaro Kimura®
INagaoka University of Technology Nuclear System Safety Engineering, 2Osaka Prefecture University, 3Currently,

Japan Nuclear Fuel Limited
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4:00 PM - 4:15 PM

©Atomic Energy Society of Japan



3J10 201 7TEEDES

PR KPP TRES - | AEDOBIEBKIRICE TS No fTHYIOBRICEB DO FEN

Oxidation Process of Nb Precipitates in the Surface Oxide Layer of J-Alloy ™ Subjected to Corrosion in
PWR-simulated Water
Il FFE B2 AE AR R, B A, HE R
e, AhL g AR Y i A B BL
VHALKRS - B HERKRE, P =2 — 2 VT - TRy A MRS, PRI

PWR K TR I E7 ] S80I #IEIZIS 1T 5 Nb Arii# % STEM-EDS/EELS CHEdT L 72/ Rz
WTHET 5,

F—O— K BR, REHEE, B, Y

2016 FEFEOEZORIHR E LT, Zr-2.5Nb SO ORIIILIEIEIZ I 1T 5 Nb ST D 55 0T
DWTHET D, Nb ZIRINT D52 LI2E > T Zr BEDIEE & ZHUTHE > KRFEITHHT DMt K E < W
FT5 2 EIFRBRIC L <AL TWVDD, ZOBEIILT LEHALN TRV, ZOBEDO—2/L, Nb
Hr# D55 0B ZIVE TOE T HOHEIETE TWiRho oo Th 5, SEATHFZETIX, Nb AT
B (DB aA FOT Y L RERD) BRI~ R v 7 RIZHEET 5 &0 8N 2 2 5H[1-2],
BL., M THEEEZ 2ROV TOMGmIRR Y —HIEERE LI OFRMEO L ZIZOREZ D &
FER DT TOD DI L[], MFIEARKTHEZ D EfEmSIT TWA[2l, b2 QFICES, K54
28T D Nb T D 5 5 F 1 2 TEM/STEM-EDS T L 7= 5%, (1) PWR 54 (633 K., >18.7 MPa,
KL 2.2 ppm Li + 500 ppm B)  TIXMEAFEERHEI2S 13,000 FifE T HERIIE Z S0 & (2) Fmmbyt
RO Nb AT I FIEC L > TE (T—T 4 77 27 FOFET) HlrbBEELIZLSICAATL
EFOLEGRHLZ L. B) ZO—RHRKLIZIIICAADNMEMEITEL T 7 A THLHZ L EZH LML
Too AEIOHWETIL, EOTENT 7 AN I A & BIZFEBIHT L 72 RIZ OV Tk~ %, EELS T/ 2
TN T NERIT LTERER, 2O 7 BT 7 ANTHIICE £41D Nb OAlEIL ST 5 Z & A3 527
ST THUE. ZOWHMN Nb,Os DT EILT 7 ATHDH I EHEWT S, £/, TENALT 7 A NbOs 2
HBId 5 & & H®IE~ b U » 7 & L Pilling-Bedworth bbs K& < B2 57280, #ERAIICH 50 GPa b D
EENAR SIIRBUCH D Z E LN R -T2, SHIT, TENALT 7 A Nb,Os BT XA
B, BEOBERBENEITHE A7 (KRAEEDWMEMEIZAT—2 15 BEFC/ARD) ICk<—%T
HTEBHOMNERRST,

AFERIT, CEHRHAE D DOZFEFEL UTEM LI T o AT DRI FS TR PReh g
DL IEETE 2 BB LRI A ISR D AFSERIJE | ORCRTH 5.

BEXH

[1] Sakamoto, K. et al. / Une, K. et al. Proc. TopFuel 2012, Manchester, UK, September 2-6, 2012.
[2] Kim, H. et al. J. Alloys Compd. 481, 867—871 (2009).

[3] Matsukawa, Y. et al. Acta Mater. 127, 153—-164 (2017).

"Yoshitaka Matsukawa', Shuhei Kitayamal, Kenta Murakami’, Yasunari Shinohara’, Kenta Yoshida', Huilong Yangz, Takeshi
Toayamal, Hiroaki Muta®, Shinsuke Yamanaka®* and Hiroaki Abe?

"Tohoku Univ., 2Univ. Tokyo, 3NDC, “Osaka Univ.
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Zr-2.5Nb E&I(ZH 1+ 5 boc HirHMOMEICRIZTNTRLEBOEERE
Effects of Thermo—mechanical History on the Composition of BCC Precipitates in Zr-2.5Nb Alloys
TRRE L I FFEL RE B2 A =EES, S Y
iep g 2, (efg #omt LR gL 2
VALK « @AF, 2 KBRS, 3 UK

Zr-Nb & & O I ORI KX I LA D E % €7 LAz > RIS L7,
F—0—F: REHEEE, ity

[EREERCBH] A2, Nb ImINC L - T Zr BE&OMEMENT LS5 A D= L5 AT 52 %8
& LIEED—ERE LT To e, W77 —~Th oD, mFTOMEMRL]TIEL, &M LK O—>
DufRett & LT, bee-Nb #r D W bIC K » TRBR 22 B3 2466 (7TE/L 7 7 A NbOs) ITHZE
RBLIZREN R ENT., OV TV AOREEERBIET 27212, BIEOH _BEREL LT, Hrtmofl
Ay hr— IV LEEET VEEOBREREITI Z L2 TEL TS, A UMEKOASE (Zr-2.5Nb) %
ZOME L, —J1F Nb-rich 72 bec Hr# D A% 55 S ., & 9 — 121X Zr-rich 72 bee HTHHP O H % 43 S
o, BEITEEORIH N T EL T 7 A NbOs IZ72 HIRWAFRIER EV, DX D RET VER%E
VERKT B 72 ICiE, MERHEIE D 2 7D 2EFET 5 2 L BMBEARFRTH D, AHFIE T, SO
A A XA KT IN TELE O B % RRAICHRAE L= [2].

[EZBRFE] sMEOME R EE T — 7 IET 5 Z 128> T Zr25Nb B4DA =y FEER LT,
FREICHEF A LT Ge% 1213 K I T RMBE L%, K~y F Lo, ARENDIRD ML
e EeE S DICEIRICTHEMIL, FRIEE TR Lz, M LRI A—2Z, 7o FHE (A%
BEKPCTEHDEMELEEILWEM) . RZhRE (773K L& 853 K) ., FFhE#] (2hr & 24 hr), WEIINT &
REZh ol g (RN LLZ L & w3 E) 72 8 Th D, 43#7ricix XRD, EBSD, STEM-EDS Zflif L 7=,

[EBRER] THids = F LB CEEICBB L TV D Z E RS E 2572, XRD Tl bee Hriti o
EHTE—2 2, 72 FREOBEWVCELT, ZIERT 20 frElCH Sz, Vegard RN EES VTS
TEHN SR LT O IE Zr-rich (=23 at.% Nb) Th-o7-, 7 T FHENENGAIT, B 2nm
LT OB 72T P B 2RI — 120 L Qi L, 7 =0 FHENEWEA IR, ~ LT o3
A S OSEIZ Nb 2MEAT BT RTE) LT e, 0% OB & R X > THr B OFEL & A
RITEAL LTz, EiRM2hTIX Zr-rich (<27 at.%Nb) O FE £ Th > 724, (KIEFFZ) T Nb-rich (~91 at.%Nb
72 8) \ZHET D Z & A XRD TR S Lz, Mo RIFTHREIL Y = 0 FEEO ST BRZ LY b RE 0o
Too ZHUBIE, (1) HTHOBEEAILY = FEZOBEME CTREZE T LTEY . ZO%ORZHEVLEE Tkt
ARTNVFRRENRETHDHZ L, (2) A MU FREOBR THEMIL Zr 2+ 2 2 L 2 8%T 5,

SEXH
[1] Matsukawa, Y. et al. Acta Mater. 127, 153-164 (2017).
[2] Matsukawa, Y. et al. Acta Mater. 126, 86—101 (2017).

* Ippei Ohkuma?, Yoshitaka Matsukawa!, Hiroaki Muta?, Huilong Yang?®, Takeshi Toyama?, Shinsuke Yamanaka?, Yuhki Satoh!
and Hiroaki Abe®
Tohoku Univ., 2Osaka Univ., 3Univ. Tokyo

2017% BRRFH%¥S -3J11 -



3J12

2017 Annual Meeting

Effects of 140 MeV C* irradiation on the microstructure and mechanical properties in
Zr-1.8Nb alloys
*Huilong Yang', Sho Kano', Zhengang Duan’, Yoshitaka Matsukawa’, Kenta Murakami' and Hiroaki Abe'
'"The University of Tokyo, *Graduate School of Engineering, Tohoku Univ., “Insitute for Materials

Research, Tohoku Univ.

Abstract

This study was performed to understand the effects of high energy ion irradiation (140 MeV C*") on the
microstructure and mechanical properties in Zr-1.8Nb alloys. Obvious irradiation strengthening was observed via
tensile tests and irradiation defects were characterized via TEM observation. Based on these results, the mechanism

of irradiation induced strengthening was further discussed.
Keywords: fuel cladding material, Zr-Nb alloy, irradiation, strengthening

1. Introduction

The specification required for the fuel cladding tubes applied to high fuel burn-ups and extended fuel cycle
operations is excellent integrity in corrosion resistance, less absorption of hydrogen, reasonable mechanical strength,
and irradiation resistance under in-reactor environment. Zr-Nb alloys have been developed to exhibit a superior
performance to the conventional Zircaloy-4 in corrosion resistance and less absorption of hydrogen. Whereas, there is
still some lack of knowledge about their irradiation resistance, as irradiation induced hardening is recognized as one
of the main performance degradations in Zr-based fuel cladding tubes. The purpose of this study is therefore to
investigate the irradiation effects on the microstructural and mechanical changes in Zr-Nb alloys.
2. Experimental

The material utilized in the present study is Zr-1.8Nb (wt.%) alloy fuel cladding tube, from which the
SSJ-type tensile specimens were prepared. These tensile specimens were subjected to 140-MeV C** irradiation at 573
K in Cyclotron and Radioisotope Center, Tohoku University. An energy degrader was applied to introduce the
spatially-uniform irradiation damage. After irradiation, tensile test was conducted to evaluate their mechanical
properties. TEM were used to characterized the irradiation induced defects.
3. Results and Conclusion

Tensile tests show that the yield strength increased quickly especially at low doses below 1 dpa, then
gradually saturated at a center value. The yield strength at 5.3 dpa was ~150 MPa greater than that of the
un-irradiated specimen. On the other hand, the elongation to fracture at 5.3 dpa was 15% less than of the un-irradiated
one, indicating the obvious strengthening and embrittlement induced by irradiation. From the TEM observation in 3.1
dpa specimen, <a>-type loops with the averaged size of 7.2 nm was analyzed to possess a number density of 1.2 x
10*'/m?; for <c>-type loops, the average size and number density of <c>-type loops were determined as 15.4 nm and
6.5 x 10”/m’, respectively. According to the dispersed barrier theory, the mechanism of irradiation induced
strengthening was quantitatively discussed. The calculation demonstrates that the irradiation induced dislocation
loops were approximately responsible for the strength increment in the irradiated specimen.
Acknowledgement: AFFRD—ERIF, [XHHFERMEBEE L-RFARZRM - AMBRHEEESE) CXYRES
nfz THLOEHmMERE TECBERREREDEDILIZVLEE] ORKEl OFBRETHS,
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The hardness value evaluation with hydride generations in Zr by the nano-indentation
hardness test and dynamic microstructure observation
HR At BB EAEY PR B OTA B, fEm ikt T ERY Rl e
YRR, PRI

fLZr oo § KB O ELEmE & RO TR m ORI LRI ED X D ICEET A 0% TEM NEIE
(2D BEE, T /AT T7—2a EBESHRBRICIVEME LT, § KFEIMREAITLE D L&
FEAAL A U000 TR 2L Z Lz s &, kb RERlEE /R LI,

U K KR, SR, BoT0 EH, TEMNBIE (208 5, 7/ (v FrF—vay
S BB, IR S 2 v

1. BE JFHFEANOBREMEE ICHW SN TS DL aA T, BEKE OB ARG X0 AKENEA
L. #FBE NI KB DT S Fv, FPBHBEE IR A Dk - Mk S & 2 %, I, 203D HR
KA D G OE N T, FLOERVARRD Z LA HERIN STV 5, ABFZE T Zr 3k T
B O ZETE 5 10 DIFETAE D BEAL DT D) [ DE W Z i, § AKFEALWFE AN Y S L 'L O T 1H
ICEDE I ICHET N EMD,

2. RBRBGEE M Zr OB BJEFEST ANk LT 0°, 45°, 90°D S HIZEEH 2]V L, 700°Cx18h D EZE
BesfiLERT | & KB bW D 7= 8 350°C DI EE G412 THI 720ppm DKFBZE AN LT, BALOT D R D
WEIL, fZr 2 EMRTEEC L 0 ER L L2%, TEM NEIE T2 Bl X 2EHEM 65560
T ROM, vy NEF, N A=A M EIIIT 72, § KFEIAITHE D L REOE WX
TEM W5k (208 BlETo5lakih L [\ U0 & Rkl bk 2 B 1% 7 iELE L (EBSD 1£) 12TH
Rtk FIA T Ty a VESRBRICE VTS,

3 KR - EBE TEM P TRE~OE FHO AK F 11 % {2110}, i L,Zm
— L, JERE S T AT2<0110>H M Bk 4 7 A EICE | s iko T & 2 A,
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23 (WF I H<1120>(857) . K9 50w TIL {1100} i3V 23 EITHIZE S
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Pa)
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oo 8 KEALMITE AR S LR . BB 12 (0001) T 0 % e G S e
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. b RERMEER (4 )o AEMIZY HHMET S 1. D & B

BE 3
[1] Y. Udagawa et al, Acta Mater. 58 (2010) 3927-3938.

“Kouichi Tougou®, Takashi Onitsuka®, Kaoru Tone', Naohiro Shimomura®, Ken-ichi Fukumoto®, Masayoshi Uno® and Hiroaki
Muta?
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Research and Development of RBWR for High Efficiency Transuranium Elements Burner
(2)Effects of ion irradiation on Zr alloys
B ICMET, wAEC 2, RLEFHASR
YIRS, 2NFD, ® B ST RUERT

BEBRE TR 2V uA 2680F e tROHELERT LA TEASA A MBI LI L, &RKNE
WU R 5 Fe it DA EM: & CRURALV — 7 DTN BT % R 2457,

F—0—F : kFE W, FriwEEE, CRUER(LL—T | A A MRS, IGEMIEE T BT

1. #E
R BWR T, 7R EIZBIR L0 RATHNCHE 2 2 6 OO JFNOR{ERFEILBIR L[RA%ETH D,
o T, MEBREE TOKFWINIS L OVKEMeb 2 3l §~ 2 72012, HST R & AR PN ITER ] O 5288 2 4 i L
T35 Z EBMETH D, o, EEFERTIL, BHEICL VK I 52O CHRERLL— 7 )
IKF DO & B BB S D Z LN HES N TS, AFZETIX, A A4 BERERIC X CRERNL

N—T DI D IRNINeE OB 2 552 L. RBIR @~ 2155,
2. RBRAE

KIFFETIL, FRIRTIOA A 2R RZDOETNAE4LEE LT2HED Sn KON Fe 2RI L6468 %
ER LTz, 206 OFEHI X LT, UM KRZIS ) FFERT & o & A ERIC T, 400°C, 50dpa % TO Ni
A F U ERS L, FIB Z AW Tl alBt 2 ER L7z, B #%#R D STEM-EDS B2 K OV icid, INZEAH
EHREZ 95 ARM200FC % v 7z,
3. ERER

TOBEE(ZYNVAIRA 212% LT, 400°C(30dpa) MREHIZIERK S iz CRIERN LV —7 %~ F, Fe
THE % 0.25% T8 Zr-1.58n-0.25Fe 5428\ T H RO CRIL— T NE— DRI THE S,
—J7, Zr-1.55n @& TlE, F—FfHETIEMRE ST, V—7DOHIZIE Fe JuH#E R & 2Bl 4 iz
LTCWD Z EDNRBENnTz, EDSICE DM ORESR. 2 o—7 LI Fe, Ni stR O
e Shviz, YvhiaA 2121%, Zr, Fe, Ni OEIEMEIE 4:1:1 D Zrao(Fe,Ni) & Cr & & ., Zr, Fe, Cr
DOEIEMEZE 1:1:1 @ Zr(Fe,Cr)e WIE(ET 5 M. Zr(Fe,Cr)2 _

MBI T CASICHEE L. SRRV A LR Fe ik RN
BN—TDORREMREL TNDHDOEEZLND,

it Sl Sn Fe Cr Ni
o BiZiE 1.2~1.7 0.07~0.20 | 0.05~0.15 | 0.03~0.08
IAhnA2 DR .38 0.15 0.09 0.05
7r-1.53n El (i 1.2~1.7 - - -
“RLEFLES S 1.41 0.01 <0.01 <0.01
Zr-1.53n-0.25Fe | EEH@ 1.2~1.7 0.20~0.3 - -
=REFILES SyHfiliE 1.40 0.24 <0.01 <0.01 400 _nm

“Hideo Watanabe *, Katsuhito Takahashi? and Yusku Maruno®

'Kyushu Univ., 2NFD, *Hitachi Co..
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EXE TRU BB EAIRE & 9 S EHHKAHNF RBWR O BRI
() VA= LhBEERE - BRRMEEEROE—REFHH
Research and Development of RBWR for High Efficiency Transuranium Elements Burner
(3) First-principles calculation of interaction between solute atoms and irradiation defects in Zr
A FEEL HE RR?
UAEA, 2HK

R EE ORI T T T ML=, REWRIEILRE TH D8I LUKFE & A& 220 TR F
72 E DRSS KEA L OMAAEM T3V F—2 5~ FHEEFHR TRD, BEHBREGOR MR ICWE TR B KIET
HEEN LT 5,

F—T—F: B HEEE

1. ¥E

RBWR [ZRATHIC FIPEF IR A58 < L TRUBSEZ BfE T D TH 5700 £ DOFEBUTITNER L D VWS E
BV TREME S OB ENR TN D Z L 2R T D UNERH D, T DT DL Kk & ME oA
EICHOIHL, FUSRFEE T ML LRI 7 A2 oM s gt & 2 &9 Z{b L T a2 0
b 5o, AEEXTIERFXMBEB LUV A BN TRENRESITTETH HERIZOWVT, ZOHEHK
EEORE G RN X— 2 B — G R TR, ZOBMEEHWTRIEY 7 A% ORI EZFHE LR
TR,
2. RHEHR

BIRFIEo N a=y A@ZNhTr e b7p 8L T & LTHEEL TV D, B E &I LT
MR E UTHER L, ERA LT 22 ENMbN TS, SERE TR & Lo D%
TENLIE & BN RE 2 55 — [ BRGIA CRF A L 7o/ R BB R <> 1A1IT 0.3eV.<a>F7 I 0.45eV TH Y |
Zr BRI O PR ETH D 2 E R otz, TAUIBKFE T2 L L 0 # < JEH L DRk
RICKEREELE2 522/ T 5,  FSHETF. S TR, ZAOBORKET R LX — %5 HA
L7, ZAREOBA TR =0 H95< 0.2V FRETH 722, B TE TR 1, 8 &R
FOREG =N F =TT leVEETHRIEET DI LN gtz

INHOEMEAEICIC, K7 7 AXDEE YA RORRIZE N E 7 T AX XA F I 7 AETHE LIRS,
FTHEAMRT7 ZAZPEE L, Z IR 23> TEHEZ 7 AZIZR D0, D% ZELOYLED
K] A r— L TIXZ D7 T A ZZZEABES LIS FRIBE 28508 LT E | RfErIC 42 4L & SRR 7 B 72
L0 FABNCENT D ERgoTe, ETBRIRTNRWGES. ZBILOHLD T T AZITFEEZ LT —D0D
EENORGIHRUERETE RN Lo Tc, TS Zr izl W TaRA RABEI RN E N )
FEREE L AT 5,
3. #E

Zr DI X DM RITITER R E DGRt R0 R BT L 2 LR ahoTo, FEBRITITZEL - 87 T
ZNLE D ZEBREEN N —T L 720 2 OFEERIGIZEEF 235G LIDIREBICE T 2135 Th 5, £l
T ET LT BDITIFEBOSR F-O22 AL IS S LT RRE DR EM & 3T 2 LERH 5,

*Mitsuhiro Itakura® and Taira Okita?

LJAEA, 2U.Tokyo
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2017 Annual Meeting

Oral presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 402-2 Analytical Technigue for Irradiation
Behavior

[3J16] Elemental Analysis
Chair: Naoko Oono (Hokkaido Univ.)
Wed. Mar 29, 2017 4:15 PM - 4:30 PM Room J (16-305 Building No.16)

[3J16] Development of plasma heating technology for simulation of LWR severe
accident behavior

*Yuta Abe’, Toshio Nakagiri', Ikken Sato', Natsuko Nakano?, Hiroshi Tanaka®, Hidenobu

Yamaguchi* (1. Japan Atomic Energy Agency(JAEA), 2. Kaken, 3. Meitogiken, 4. Nissan ARC)
4:15PM - 4:30 PM

©Atomic Energy Society of Japan
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4:15 PM - 4:30 PM (Wed. Mar 29, 2017 4:15 PM - 4:30 PM Room J)
[3J16] Development of plasma heating technology for simulation of
LWR severe accident behavior

(3)Consideration of a wide range of oxygen mapping analysis method using the EPMA

*Yuta Abe’, Toshio Nakagiri', Ikken Sato', Natsuko Nakano?, Hiroshi Tanaka®, Hidenobu Yamaguchi* (1.
Japan Atomic Energy Agency(JAEA), 2. Kaken, 3. Meitogiken, 4. Nissan ARC)

Keywords: Severe Accident(SA), non-transfer type plasma heating, Boiling Water Reactor, Core-Material
Relocation (CMR), Fukushima-Daiichi NPP accident
RFNEECTIEEE—RESHROERIERREA(ICAIEIBTE IS IVMBAZHUEBWRY ETZ 7O Y57
Y HROFOIEDTETL T L ADBTEE (CMR) (CBEBUIZEBROEMERETL TUL S,

LR TE. BWROEABRER (RRIOY R, FyRILVARY IR, HEETL — . TEHXGEE) &
UTeEBRAZE RIFL. MBGERETOEECH D,

LU, BEEIRL v ETUO2-Zr R & BRHHARERIMREIL TVWB TV (ZrO2) ZRVSBTZsh. BT
EEETEIT B (CIIRBE (Zr) (CEINZIBREIZ(IAIINEIAMYEELRT SLENH D,

ZCT BREOYOYU—DOSBEERTEE TILENHN TV BSILEHEEPMAWDX) (CEB L. &AL v

ERBEOHEER L 2/)RBHERA(Phase) Z WR(IC. BEEEDHMARUARATI NI AMYI(Mg,H) Dz AIE
L. ZOZUMEXRFRUORNEYES BB EZBUVCEBEOEEDIICKDO/MLLTEHEL 12,

©Atomic Energy Society of Japan
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Oral presentation | lll. Fission Energy Engineering | 304-1 Thermal Hydraulics, Energy Conversion, Energy Transfer,
Energy Storage

[3K01-04] Accident Progression Analysis
Chair: Hide Okada (IAE)
Wed. Mar 29, 2017 9:30 AM - 10:40 AM Room K (16-306 Building No.16)

[3K01] CFD analysis on OECD/HYMERES HM1-1 Benchmark test
*Satoshi Abe', Etienne Studer?, Masahiro Ishigaki', Taisuke Yonomoto' (1. Japan Atomic
Energy Agency, 2. CEA Saclay)
9:30 AM - 9:45 AM

[3KO2] Analyses of Boron Precipitation Test and Station Black Out Test in the
OECD/PKL Project
*Hiroaki Uehara', Masashi Sekine', Ryoko Ichikawa', Hideo Konishi’ (1. Secretariat of the
Nuclear Regulation Authority)
9:45 AM - 10:00 AM

[3KO3] ROSA/LSTF Test on PWR Station Blackout Transient with Loss of
Primary Coolant and RELAP5 Analysis
*TAKESHI TAKEDA', INAO OHTSU" (1. Japan Atomic Energy Agency)
10:00 AM - 10:15 AM

[3K04] Verification of RELAP5 model on downcomer interface friction
*Toshihide Torige', Ikuo Kinoshita® (1. Institute of Nuclear Safety System, Incorporated)
10:15 AM - 10:30 AM

©Atomic Energy Society of Japan
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OECD/HYMERES HM1-1 RV FI—9 TR MY % CFD f&#r
FALFIvIERT LI Y FRETILERAL= RANS 47
CFD analysis on OECD/HYMERES HM1-1 benchmark test
RANS analysis with dynamic turbulent Schmidt number model
*42u Fn ', Etienne STUDER?, ftH f$77 Y LREA HRA!
AR AR, 2T T AR ) - (B R L X7 7 L —FSE X

YET T T v NREOINEIRNAKRE Y A 72T 5 B r BN % B 5 L T OECD/HYMERES 7' =
yiahﬁﬁ@6nto$ﬁifi FuY =l NNTIThiLZ CFD Ry F~—2F 2 MIBE LT, &Lk
valy MBIOT Ty MWVEEEIICZE LS ET A E AW RIC OV TRET 5,

*—"7J— F : OECD/HYMERES, MISTRA, Kihzas, BERE, ¥4Iy 7ty 2y MIseET v

1. #E
ETT T v MR

DRAEB NS N D TR B D, = OREEIT 51T, Hia s

I, K-V a=g ARG TEAELAKRICE DBEPAEL., B AR NE RS
DX IRREMNTOKRFED LS

RRIRWVKAR D ZEFRoN T A BT 2 LN H 5, OECD/HYMERES a7 M, Y ET7 77T b
BEDKRFE Y A7 ICET ABEHIRMEN 2 B L TT7 5 2 A CEA RTRA A A PSI O KA 28k 2 F T
HEDHN, ZOFTEIRERY = v MK A2BEERERE - FEICET 5 CFD X F~—7 7 X h2¥MTh

iz,
2HMI-1RUFI—I TR MNIE

ZDCFD XU F~—27 T A N OfFHTRIGE. CEA 3P 7 % KA
BRI S MISTRA TITONIZ HMI-1 T A F THh D, ZDERTIXN
LITRT L OIT, Faw EBICKFORBRMAEE LTONY UL LELRD
Eé%% i@a&ﬁ%%%ﬁbt&ﬁﬂﬁk%L@ﬁbtmm/l
> M 150C)IC L 0 ZDEERREORE - iEL(RES Y, £72.
AR F~v—7 T A NOF#EIRE LT HHEBET L E LTEINES
BOFREOWELE T NV (BEUE k-e £ T /L, [ERBE-TRIARI PR EE B [ 72
EVE F W TR OB RHEAHT bz, FEE SIS, &L
PR Z SR ET VD D EROEN Y = X v ML OT 7 bv
)& H O TR 20t kET V2B LT, MEET L E LT
):"C‘@?)luﬂi/%@%%( UF v — Y U ECTRH)ICIS U TR ELR
Vol MEEBICEILEE LT IW(EA T2 v 7 Se TV [1]%
FNT iR 24T 5 72,
3.CFD BfiFiEB S UHRR

CFD f#hrix, A—7"> Y —A 22— K® OpenFOAM ver. 2.3.1 (2 L V1T
ST, EEAFBRRIL, LA 2 AL REH SRR REOE &AL, E
EATF, (LFEBE Lz 2 v —ofmE R L Lz, it T
JAIIERE ke BT VA LTz, RHT A » o =2 80%, 100 75 F2 TR
EILSHBTEDLVDICHARMED A v aNBEICRd X HERL
7eo K212 Zﬁf@#@u% Té AU T LAOPREDRERET — X
e, B = 2y M EBOISBE T LTI, KEEA - REN
HWHEITLTWDER, 4T v 7 Se T V%AW TR T
REZENERFERICTSX, BIF2—EEZRLTWA,
4. #E5R
OECD/HYMERES 71 ¥ =7 FNTiTbiiz CFD Ry F~—7 7 A

Helium+air L

\j "

X 1 HM1-1 FZBRAl o

(A):7.079m
° MISTRA ex.

Common
Dynamic

40

(B):6.080m
°

N
1}

°

0 1000 2000 3000 4000 5000
Time(s)

i (B)

0 1000 2000 3000 4000 5000
Time(s)

Helium Molar Fract'\on(%)

o ® &

X2 ~VU o LARERSRYIO

MZBT T 21T 272 TORER, A4 FIv 2 St ETNVEMND Z & TEIREREY = v ML OH

FERRIE DR £ - Bl Z KV KR L Sffr T & 7,
SEXH

[1] Zachary A. Elliott, Subhas K. Venayagamoorthy, Evaluation of turbulent Prandtl (Scmidt) number parameterization for stably
stratified environmental flows, Dynamic of Atmospheres and Oceans Vol.51 (2011) pp.137-150

“Satoshi ABE?, Etienne STUDER? , Masahiro ISHIGAKI?, Taisuke YONOMOTO!

LJAEA, 2CEA Saclay.

2017% BRRFH%¥S - 3KO01 -



3K02

201 7EFDER

OECD/PKL FEIZHE TS
ROREREREBRUVEXRBNERRIEREBROMGN
Analyses of Boron Precipitation Test and Station Black Out Test in the OECD/PKL Project
*EJROZER, BAAR CRRsk, w0 FSRE
R BT R EE R g 7 v —

OECD/PKL F+HE[(Z TS S A1 72 KAE W A 2 I Fl 1% 0 7R o F2 A S5 5k Bk e OV A i B /) BRI e 2k
FHRER A 5412 RELAPS/MOD3.3 =— K (LU TRELAPS) &V 9.) ICBEHT 5 MmR4 ANeE L=

AT % it L 7=,

*—"J— F : RELAP5, OECD/PKL &t KAGKAEIM i, & 7 BN ES. 22308 1 ERER
TR

1. FFiR

R IR AERE IR F%ES (LA F TOECD/NEA] LW 9 ,) OEBEEFRZr Y =7 FTH 5 PKL &t
B CCHER[1]) 1I2BW T, ZEMEFRSSE 2608 L LB ERNERINL B, G sn 3 ERT
— 2%, T2 — FOZYM AR T H-OIENTE 5, AETIE, Z2 LOMBETH DR v HEN
W X DIFLOWHANE~O BT S B Lz TR HIM B L i ok 7 RIEMERR ) (G5.1 3B K&
OME S — R )8 AT i B U7 T RAQiisEh /1B L 5eilin) (H2.1 #%k) 12>\ T RELAPS
WX DT B L=, ZD2 008D 5> 5, ATRTIELGS.1 RBRICOWTHET 5,

2. BBRNE :Z BEEKEOHD

G5.1 BRI, KT LOCA B4 0 FL 5 BE A I1- & s LA

B B HRBIC BT, B0 2 b ORI IS o5 RO ¥

Lo TR L CAR 7 BN SR 2 BB BISIC ES |

% H T }:) %) O) T E;) %) o % j'g A A f ‘ RELAPSIZ R B8R4 ‘

3. TR R iy l L‘Eiyk;o)isnu |
RPAEERROMKNEDEEERL TR 27w | memmon asaso~)

> IR EORET — 2 ZHOCEBT 55510, | o amaroms i

RIS 1 O ARSI B 2 IHEARAT 24T\ Ao o | s BRI

2R AW 0 o AR E (Ransom-Trapp 7 /L C o

02) ZHFE LTz, £7-. KHEE LOCA ORI FicH e el
oo RMETOTRERD )~ FOREL T sy SRS (G5 B (B0 5
T ERID 4 DT B LIk o Tkl L—7 % B0 L A~ AR DT E

G — T E DT RE Y RO T Ty~ KA % -

BT 2 2 E N TE D2 L bl (K 1), 65000

PLEOBBHZE D, 1 WREH LD 1 A EA KR o

DEK )28 % RELAPS AT 28I C& 5 2 E 50000 - ] _ -
LERER LT, Rt R
+ ‘7%/}}%}%@:5@ Lfli\ iﬁlb%‘ﬁf@ﬁfi%i@:i E 35:000 — A ARPREE (0.25MPa, 120°C) /\ (33,3<i0ﬂ‘~)

D 1 RRORTRKEERS EALTHBRE RO v

RELAPS fEHTIC & - CIEREICHBLT 2 Z LN T&EL | & o

(B 2), 7o, ABRBALA 27,200 %25 ECCS A | & B

AN &S = L EEMEE 5 Ok % Bith oo

j—é : k &: J: D d:)al[:\ﬂ_\‘ ¢${%§ﬁ§{&?j—é@*§%a:0 ° 0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000
Wit ARmA It FEN 2 BB hakE T 7, B ()

LinL, IEFHEEICOWCHE, RBF— 2 L FmE K2 A URRMEAR (G5.138) (2B 5
BRLNBED, 1 WENTORYEORE KR OB% HF AR 7 3 T DTG SR

BFLOBHC OV T, BROIMABLETH D,

o, AROFEKROMNT 2 BB L, ENWEGHENZ L RITHITERI TE 5 TRACE 22— FIZX 5 Tl
PERERRMT 2 F2Hi 42 FETH %,
SEXH

[1] Umminger, Klaus et al., INTEGRAL EFFECT TESTS IN THE PKL FACILITY. WITH INTERNATIONAL PARTICIPATION,
Nuclear Engineering and Technology Vol.41 No.6, 2009.8, 765-774.

*Hiroaki Uehara, Masashi Sekine, Ryoko Ichikawa and Hideo Konishi
Regulatory Standard and Research Department, Secretariat of Nuclear Regulation Authority (S/NRA/R)
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PWR £BREBEFFIC—RANMBEZH D ROSA/LSTF RER & RELAPS f#4T
ROSA/LSTF Test on PWR Station Blackout Transient with Loss of Primary Coolant and RELAP5 Analysis
P OREL K M
YRR A SIS BR e A
ROSA/LSTF %z AV T, PWR &R ~RIMAM R Z M D FRIZB VT, HEEARN S DEFR
HAD—IRFZ~DMAGFIETOT 72T 0 hw RV A NROBF M Z R D 1280 O IR % i

DLl blT, EHRH ALK T H RELAPS/MOD3.3 = — RO T HIMERE 2 MGk L 72,
F—7—F : ROSA/LSTF, @&k, —RinHAMESR, RV A, RELAPS =— |
1. # T PWR BRI - RGHM IR AL D FHRICBIT

12

BT 7 VT b RY A HAMBEOADIEEORFICET 7, Qw%mmm%

ROSA/LSTF( KRB I i i F 4L ) N K 2 i 52 5k (F = TR-LF-17) g\ — —xEEn |
EFN LT, EOB, SEEFAEE LT, BEEARORNR: 8 N e
&b IS, FIEEAR(ACC) D IEBIBIRHEC Sl L fb e T
HAD=RRANOWANEAGE LTz, Fho, FHREHICEY . ZRT \ﬁméfmﬁmmﬁﬁ
AWK 5 RELAPSMOD3.3 =1 — REIO PRIMEAEZ SAE L, | fF Ny
2. RBRBRUBITOEHEH ERTIL. —KAOEMEL 2 BT 2 . B R
7=, ARIELBIED D OB 1T 0.206 Wi F Y DY 4 XL L, R @

46mm OWHAY 7 4 A Uiz, B AZ(SG) kISR & (a) SEBRASR

(B LB L5 R T 2 ()L AR L C IR 2 BRG L 7, SRR B O BRI T

NEZR LI AMEROZEMAEL LT, EBRBM1S 2053 TsGikLAe  §° kﬁ‘”‘“"mf’” B
BB U7z ST & SG IR ~DREBIFE K 2 IRE L=, Fiz. :% ¢ /’"\ gésnm& = h
CRRENOETEINNS OEE, MEBELAEREL, 205§ &

REBR LIz, ST ClE, LSTF O— %% - KRR EZETT /LT DL Lo PERRGIRR.
EhiT, 9 M 141 A SG BEVE 4 9 AT L, SG ZEvE R T . T i
NN S LI AT T+ > R BT A & Lz, N S S s S S
3. REBRUMITOELHEE SC KBTS, SG —WMIES B 1)
WD — R RENFE T L, ACC MEEI L7, LinL, BEHTAD (b) FEHTRE F

— WSRO & D EHEEMEER FOREIC LY, SG RMIES 1 —%% + SG-A ZYAfIE Sy
WCHART—RRIEDOEK TP NEL e o72(K 1), 7=, SCImEE

~

2 \

g

[1] The ROSA-V Group, JAERI-Tech 2003-037 (2003).
[2] USNRC, RELAP5/MOD3.3 code manual, NUREG/CR-5535/Rev.1 (2001).

FEIZIBUW T, ACC 1EEIK THOEFEN A DOZFFREROE D B IKNK = L,
TSR D%, - HARRBER LR L), —URMELR 2R L Tive 2 (54 |
XD, MERELAEBHET 52 L0 0 FKERY %LWM’~WW el ®
PEBFTRER IMPa DL FICIE T Lz, 2ok &, “HERMRSHEE & o4 Yy
L. JFLBEHITE LD o7z, —J, RELAPS 22— Ri%, E7REUKT ;‘ﬁ
EBOREOBEMZ SN THR T L2, ERTAFALO K &, |

RIS SG BIVE DKM B THTE ers (M1 B2, B, LA

4. % B PWR REIEARHT KAHM Ik D B EH T YSee
T AD—WFH~DFN ZRE L THEE L 72 ROSA/LSTF BRI LV | (a) FEBRE R

AM L LTO SG ik LARBRMUS K D “IRAIEIE L sk Lol "

BT & B UCRIRIE DA S A TR L, 72, RELAPS/MOD33 = w01

— RIS R WM 200 T, EHRAABARO KRENRSGE  §o | M\ s
BVE DR D TR BN 55 = L R h T, FIINN | Y —w
SEXH E 1\

0
AWFgEiL, RPN EES LV ZFE L TRk 28 R T Iyl 565 5 ° w0 60(;0#,35 (;300 12001900
MESEIER (AP O TR ATIRE FE) 02 LCRELE. (b) s
*Takeshi Takedal, Iwao Ohtsu? 1Japan Atomic Energy Agency 2 SG-A =EVE | FH KR AL
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SN HERBERICHR S RELAPS € TILOREE
(L)fE 7 %h R RER Z A U - ARG AR A
Verification of RELAP5 model on downcomer interface friction
(1)Verification analysis with separate effect tests

NEREL KT B

D KNA~DEBNRRKREVWBREZD—DTHDHX U H~FEREEEIZ OV T, RELAPS ([THAA TN 7-FE
T IVOBEEMERERGEO —ER & LT, X U2 I~ Bl 4% 2 (E B 2h S 92hk 2 kf 5 & U 7= fifdT & 92kt L 7=,
F—7— K : RELAPS, &' v~ fHMEERE

1. 8 YUy h~MHBBEIIZ D A~ KA a2 TR LKA A 5 2 5729, LOCA fRHTIZ B
THEEORWEG THDH, AR TIX, XU U~ HREEEIZIR D RELAPS £ 7 /L ORFHEMERE & MREE T
H—EE LT, XU~ IBEITARD B0 R R 2 T b & 920 L7z,

2. EAIZHREER KAERI |2 THENE S NIZKE DVI £ FToOX v o~ il (DOBO) SEBR[1]% bt
Gl LTc, FREEOKRBIRITER THY 4005 H LIlFMMEEEE U TR FIFASRBEND X T T~
OB LTV D, BF A>T 7 DOKNMEHIREICAE SN TR Y | FXEOFEERA KR
NEUSAEETH 5, RBRIEBICHIT SN T ABRNOEREBNOTRABE SN TEY . INEEE L X
KHBIOFEIR CIEEA SN2 ECC RN TR L T\ 5, —J7 OMEEERI T, INEEED D O AR X 2R F
ABLORERK E OMBBEBEO DML ERK E 2o TRV, EREENICIIBEIKNEL WD,
3. EERMRIT XU L~ AHMIEEEICAR D RELAPS BT VORGEETT 9 720, X 1 ISR TH T b~ &2 T
2ch{b L7z 7 —F 4 & 7% T, DOBO SEBR DT A FEkii L 7, RELAPS FEHTIZ 38\ TIEAT ch D@l 5 mfir
BE7a A7 a— T 5L ERTIIMEBEMITIC LG & A EFE L WRIAA LV 7 S8k TR E)
L TCLEW, MMEEERIE X O DOKFHAIOKALNFE T2 5 & & HIZ, FEEBRCEIE SN TIEERIE DAL U7
W, ZODD, XU v =i fR S TRk 2] [B] oM R A BB L, V7 B~ OKIB OB E A B Ik LG
B AR 5 HIN T, 7 0 A7 o —8er 8 2 TEE L& i
DHELTND, LLED ) —F 4 2 71 X DT & Fehi L |

TMDPVOL 5

SNGLJUN 4

oo RA NREERFER & it 5 2 & T, RELAPS €7 ]
MTPLJUN 327 TMDPJUN 7
IVORHRIERE 2 FET %, MRRED FEfids & UF RELAPS &7 /LD ™ @, | Eer
Q)
AR LD HEFHMI S B OBETH 5, M TMDPVOL 6
SEZX#E  [1] B. J. Yun et al., “Downcomer boiling phenomena during the © @
reflood phase of a large-break LOCA for the APR1400”, Nuclear ® ®
Engineering and Design 238 (2008) 2064-2074. [2] D. W. Lee et al., HISTR 31 T
Pl PIPE 3 7 b
. 30
“Experiment and RELAPS5 analysis for the downcomer boiling of APR1400 (;ﬂ;;mﬁ) @ @) | EOOATRM
under LBLOCA reflood phase”, Nuclear Technology 153 (2006) 175-183. @ I ®
[3] D. J. Euh et al., “Performance evaluation of the safety analysis codes for H
subcooled boiling in a nuclear reactor downcomer during the late reflood @ lreLiun st |@
o H
phase of an LBLOCA”, Nuclear Technology 164 (2008) 368—384. w w
TMDPJUN 2
(TMDPVOL 1
*Toshihide Torige?!, Ikuo Kinoshita®
Lnstitute of Nuclear Safety System, Inc. 1 DOBO EBgfight /) —7 4 7
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Oral presentation | lll. Fission Energy Engineering | 304-1 Thermal Hydraulics, Energy Conversion, Energy Transfer,
Energy Storage

[3K05-09] Thermal Hydraulics Extension
Chair: Kenichi Katono (HGNE)
Wed. Mar 29, 2017 10:40 AM - 12:00 PM Room K (16-306 Building No.16)

[3KO5] Highly efficient cooling of high-temperature body using nanofluid
*Yutaro Umehara’, Tomio okawa’, Koji Enoki’ (1. UEC)
10:40 AM - 10:55 AM

[3K06] Effects of nanoparticle layer peeling on boiling heat-transfer of
nanofluids
*Yosuke Watanabe', Tomio Okawa’, Koji Enoki' (1. The University of Electro
Communications)
10:55 AM - 11:10 AM

[3K07] Risk Based Strategies for Inspection and Maintenance of Nuclear Power
Plants
*Hide Okada', Shunsuke Uchida', Masanori Naitoh', Nobuyoshi tuzuki’, Hiroshige Kikura® (1.
The Institute of Applied Energy, 2. Tokyo Institute of Technology)
11:10 AM - 11:25 AM

[3KO8] Risk Based Strategies for Inspection and Maintenance of Nuclear Power
Plants
*Shunsuke Uchida’, Hide Okada', Masanori Naitoh', Nobuyoshi Tuzuki’, Hiroshige Kikura® (1.
The Institute of Applied Energy, 2. Tokyo Institute of Technology)
11:25 AM - 11:40 AM

[3K09] Study on Air Ingress Phenomena during a Depressurization Accident of
VHTR
*Tetsuaki Takeda', Yudai Tanaka' (1. University of Yamanashi)
11:40 AM - 11:55 AM

©Atomic Energy Society of Japan



3K05 201 7TEEDES

T/ Bk E S ERMEDOEEESH

Highly efficient cooling of high-temperature body using nanofluids

MR KRR, BR OBIRT, RN EHEY

LEEAUR(E R

T/ RAEPICEIEMR L RIET D &, REIST /JRFEPBREND. ZORRER, MKkOSE LI LT
CHF 2389~ 2, 185 IIEHHIE & 72 2 WBVERCC b mBGRRIRBAD ATRE L 70 5. Zhubid, FlRFO i+
FEAMAZIT ) BROmANRE LT, BRI EZEZA N5,

F—0—F:5TVFLY, F/ bk VR M — L]
1. ¥E8

S — R R EIT CORBLIE, JRAFOREMED - :
M IS 2 ERITEE > T D, KIS, BREHARZ £ S

Quench

VETT I VT hOREBL L HNTNS, [ Eeoinc Fomace g
D—DNZ, RRREL % R IA RSN 5 075K (IVR) Rodlet
BHD. IVR OHENKIL, @EFEIIAKTHD. AL T, Hot Plate
CHF 23K K0 & @ ik 2 3Rtk & LCO, ihigsl
(RRERE 2 HBRIDIC I D . BB b0 B TIPS 0 i seea caner
72?.%}%?&2 5% E bRE LT, IRWVEBVEITIHAIESE  Fig.1 Schematic diagram of experimental apparatus

5.

2. EBRAE @) (b)
FBRALE OB 2 Fig.1 12, BMBRAEDBEE % Fig.2 1§ FRT -
I, EEUFCRER A A 1000°C £ THEL U714, BENE T2 L. i Q
-

Data Logger

ZRBRA T, 2 5 alfk Y IR U=, BB AL E RS 15mm, & & 30mm

7 SUS304 #IMFEC, BEfEA 5 1.3mm MOV 7.5mm (FF.OE) , RE

15mm Of7ELS, EAEEXHZ R E L CIREFH AT o 72, RS L

LT, mENRITMAK & T 7 il R4k U 7,

TS, TEMbFHEY) O AFEE, V7o —/ L Fig.2 Test piece: (a) Overview, (b)With thermocouple

20, 50, 70K @ 3 fiJH, =REMIEIL5EE L=, F 3 ————
JWRIE, ZREEK & T KL A E RIS AL, :gz;d o Eéﬁ}
ML b OEMEHLT-. E 2 — § =

Fig.3(a),(b)i, k&S U B I/ Hitk TOBED
ek LB cd s, KoLa, WEED
WL &b, G, BRI, Bibig LT L, — 5
CHF iliﬁﬁﬁﬁ—é’) vE—7 01 Oﬂ%ﬁk éﬂé . #ji, v % 500 1000 % 500 1000

Wall superheat/K] Wall superheat[K]

UJF 75k 2 Bl HEARE T, 2 2O —27%  Fig.3 Boiling curves (a) pure water, (b) silica nanofluid of
RSN TS, miBEERO Y —2 1%, KEf 0.4 kg/miat ATayw=20 K

LRSI RAMR T 2 B 2 BV D08, MiKD IR

TIIBR S 2o To, — 05, IRIBEVERO ©— 7 130K L FEIL TV 223, RIEREFB OIS & 612, CHF
A E LTS, BEFBRICIUE, U AT iE0SE, SEAERTL s = F 7y ho EEICH
72 ZZSBIIER ST, KRERIBICHIXMIZEDND & &b, RBRAERESFENEZEZZBVIELTND
£ Thote. U B TF /AT, CHERRE LA ET 5 & &b, IR A ERIMER L O L5
DA CTGETHORBUTHRNBAZHFRFCX 5. ZROIZIVRBHEIKE L TENIZFHEEZ DD,

|

HET
55 25 [AIBREMAT FEHR BN RS AR G RS & D
PN

[1] G. Dewitt, et al. Eng. Tech. Vol.45, No. 3, pp. 335-346(2013).
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Effects of nanoparticle layer peeling on boiling heat-transfer of nanofluids
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[1] T. Okawa, et al., Int. J. Heat Transf., 55, 2719-2725 (2012).
[2]S.J. Kim, et al., Int. J. Heat Transf., 50, 4105-4116 (2007).
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(1) REHELARILAEHRELTZ)RVFHEICE SRE
Risk Based Strategies for Inspection and Maintenance of Nuclear Power Plants
(1) Risk Based Inspection for Major Phenomena for the Level 4 of the “Defense in Depth”
Concept
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FTHRELERLAREE T5 LT, TRIEMAEDRE OEARNRE X iR,
BE& @k [1] S. Uchida, et al., Power Plant chemistry, Power Plant Chemistry., 18 (6), 288 (2016).
[2] H. Suzuki, et al., Nucl. Technol., 183 (Aug), 194 (2013).
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(2) FAC ZEHAEREL TOEHIFT
Risk Based Strategies for Inspection and Maintenance of Nuclear Power Plants
(2) An Example for Risk Based Inspection for the Events Originating FAC Related Causes
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£ 3¢k [1] H. Suzuki, et al., Nucl. Technol., 183 (Aug), 194 (2013).

[2] S. Uchida, et al., Power Plant chemistry, Power Plant Chemistry., 18 (6), 288 (2016).

Shunsuke Uchida®, Hidetoshi Okada®, Masanori Naitoh*, Nobuyoshi Tsuduki® and Hironari Kikura?,
! Institute of Applied Energy, > Tokyo Institute of Technology

2017% BARRFHZES - 3KO08 -



3K09

201 7FBEDEFER

RO RFBEEHFOERZIALBOHR
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Study on Air Ingress Phenomena during a Depressurization Accident of VHTR
(1) Investigate on Mixing Process of Multicomponent Gases in a Reactor
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Characteristics of bubble production in subcooled flow boiling
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KXB) LV, FHIBEE TORIIR DR 2T F RO BRI R S ERbh 5,
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SEHE [1] N. Kurul, et al., 9th Int. Heat Transf. Conf.,, 1-BO-04 (1990). [2] 1. Kljenak, et al., Heat Mass Transf. 42, 552
(20006). [3] G. H. Yeoh, et al., Int. J. Heat Mass Transf. 75, 754 (2014). [4] K. Kaiho, et al., Int. J. Heat Mass Transf. (in press). [5]
T. Okawa, et al., Nucl. Eng. Des. 237, 1016 (2007). [6] T. Hibiki, et al., Int. J. Heat Mass Transf. 46, 2587 (2003).
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Detailed temperature measurement of natural convective subcooled boiling in a narrow gap

between a cylindrical heater and a flat plate
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1To7z, B2 13MBAFAE & D & i 2 Bbig AR O v HALEICToH v | FRERIEE OE X W FH 2 IR E 72
PIESIANHE L, BUREHIBICRE R EBE LIETZ ENNN D, BT 7 —NVEORBELTROA IC X
DA AT o Tz, RBREROFEMICONTIE, BAWRET S,

PR FEES iR Tmm

AU A —Rx— b PR |

R ST MA

1. B AT OBNE X 2 JNENIAE & AR o0 [ O g AR i D AT AL EI (RS 5 1f) B)

pd
££12.35mm

*Mao Takeyamal, Tomoaki Kunugil, Zensaku Kawara', Takehiko Yokomine', Kenji Takano',

'Kyoto Univ.
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Effects of bubble lift-off velocity in numerical analysis of subcooled flow boiling

R BTRER Y, WECR R, BOR gt KN e

G RPN S

SR 77— Vi OB T, KIRORENRBEBLEE N R A FRICH 2 5 AT BERLEE
DRI A REFIEE BB LG CHEEE € & LEEEA T, RA RERRESBRRDL LR L.
F—U— R : MRS 77— B, KULIBENE, GSEVEHBERLERE, SigvAa X, RA KRR

1. #%%s

SR 7 7 — A BIEIR O R A RERIT, K O T AIRENL E SRR [T B A KT o
W, RA RROFEHBETHZBENE LT, WONOFEMET ABBEINTWA[]. 22T, H77—n
WIS Tl 2 2 A AORIADERK S, ERIAOZFEMIY A XL K& BARB[2]. AFIETHE, &
ENTHIBE L OO SR AR & AR BN BE L O KTa IR EZ B L C, 7 7 — Vbl O BB fRNT 2 S
L. BEBLEE —E L Lo b X OMFTFER L, K[IOBEDLHE N R A FRICKIETTHELRRFT 5.

2. BIEMHTFE

TR IE, Kaiho & OFEHE L 7= i@Hxfii 7 7 — Vbl EBR21 LRI U &35, MKITERE T, ke
D1 EZEY AL, WIRIIREEDK, FE7mIenE B, BGEiE ¢ = 350 kW/m?2, AQH7 27
— VX AT = 30K, B EWHRIT G=300kg/m? & L=, S@IRHGEY 7 7 — Vil T, Bz k> T
ENEBERLRF ORIA YA AN B . KRN T, KIARAEOREZ, frE, K[iavA XL, FEGECcRE L
FERT—H LRIC L L2, RYARAEME N ORIAY A AOFEBRT — X % Fig. 1 [T, —F, K[IaOEEHE
BEMGEE X, WRIORT 3B OFETHREL, B4 FROGFE/BRICKIETHELFHE L

=R flx ORI A RS UEER2 525 (ERAERX).

r—A b BRI E L upm & 525 (—EfH) .

A ¢ KIS FIT LR uan & 525 (—EE).

3. MNHERLEER

Fig. 2(a)-(c)IZ W AR A REOE G N2 rT. £, R T EBICHEAT A T oKL R
A RFERT. BBFEZHRTLHE, F—Za kb b T, BMAFRBECETHLIN, 7 —A c TE, 30%REE
WM E 7> TV D, FIREY) CREBGEE 2R 2 &, EEOZ VNI OEREER L 72D, —7F,
LILOCEHBENGEE X, RIat A Xome & bIZEd T 2 THD. Lizndo7T, 7r—A ¢ TIHBER
B ARG & 72 5 DT, KYaBMEIRO SV 7 EHIZHECNCBEN L, EEEMEE SN D 72DIZRA RE
PN S N7z EEIRCTE D, Lo T, 77—l o R A RRZ2 EMEICEHE 5 120%, B8E
BELRFIC BT A RIE A REEEZEEECTHT 2 2 ENMNEL WL 5. 2720, ASEIOMIT &M T,
B 2 (AN P E C—E L LT, ZYRRA RROFMFE R L o7

200 b e 200 S _
; E = =
1 150 f = =
|- —— [
E £ 100 E 3
I * 100 3
v 100 F E'
I E
I 50 +
50 Fit
; o — (Zv“m * avw *
______ 0 - - L -
0 1 2 3 0 1 2 3 0 1 2 3
0 ' o (%) o (%) a (%)
7 7 0 2 4 (@) Empirical correlations (b) Weighted mean (c) Arithmetic mean
x (mm) db (mm) o =0.209 % @, " 0.201 % oc_,m_”‘ =0.141 %
Fig. 1 Distributions of nucleation sites (left) and bubble Fig. 2 The axial distributions of time-averaged cross-
size (right) sectional area void fraction.
4. %S

RIBENEE HWT, 77 — LSO R A FRPUZE L7z, SEEORA FERFPHUZITI 2D
3, RGEE A &, KT A KIS U 7o 50a OAn B e 3 L 2 IEME ISRl 2 M ER H D Z & AR LT
B AW E IR T IEET S OFFE Tk 28 4R EEARIEREY 7 7 — L i BRI ERER ) 10 CTSEhE L 72T,
SZE3CHR [1] G. H. Yeoh, Int. J. Heat Mass Transf. 75 (2014) 754. [2] K. Kaiho et al., Int. Conf. Nucl. Eng. (2016) ICONE24-60318.

*Shintaro Sakamoto!, Kazuhiro Kaiho!, Koji Enoki!, Tomio Okawa'
IThe University of Electro-Communications
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Fundamental study on critical heat flux in tight lattice core of Reduced-moderation Boiling Water Reactor

HEE AT, S KSR ER?
RLRBER 4% 2 R KJR-7 JIf
IR S AR I D B D RS T DI BN T Y A ¥ = AN—H— & RE- I L A= — &
Z B ANR—=Y =B U RIRFBGARI R REL ERAICH ST LT,

F—J— K BRB, B TIREL, IR, b mm,x«~%—
LB SRS A A R L ouer L I T
THWEH TR ENS L THVBRICEBD £ 7 ’
ZEWAHETH D, Lo LI TIECIGEM 8 5 s |13
WA E 2 T D IRR B R OIS F A SN 5, S
RIFFTIEAS—Y — iRt RO E | 8 i 5
R E ERIIH] BT B, o %[
z%ﬁﬁ&&%ﬁ:mlmﬁﬁ%%%?oﬁ%%ﬂ - y;ﬂ

ﬁ@8wn@x%yux@@t~5—8y%ﬁ =
Lz, 77 AEHBERIE 12mm & Lz, K&RE S I
FCAHEAE T Lo MBI 5 = & TR— T Inlet =
TR ERESE D, BEKRRIAROYT 7= oomm izz&%#%;y
FEIE 10°C B 30°CORNCREE LTz, REICEX Elt%&wt/ﬁ%ﬂ(@%&@&&@ﬁnx
FORRDTA Y —2 IO TR L X 2 1R AR 600 o
A 3 B 5 BIRY TR R, A E o500 | < 0 ]
DL SRR M T B AMEER LT, A= T ok B 40 | . e ]
PSRAET BB & 2 AU 7 1« OBR & L=, 200 o ]
3R VA v—0kE CyFEKD S L RRABRom: 200 ° 6= %30 kgjm’s |
IAY T A LTRRE T A EM AR bz, LY 100 1 o dueh(orosh
AT o THAKDR L, SSRMEHST I LTUAY (-)0.02‘-0.101 Lé ;0.2)%,; 002 003 004
— % COREHROE B RREFRDIE FIC R 57 L B lzxmwﬁjfﬁgﬁxgzéim
ZBbNZ D, 600

A= — E U BRI 2 2 EER 2, W3R 200 ] Tl ]
T AT —IC ko THEKIEAA— Y —lc o e i B0 . ]
D Ao BB T T s TR R e B ]
L. ERAB O E AR O IES R m AR ] =330 kem?s |
0AHIF T b & K D RBSKET B 2 L b ot SHULR 1?,‘1 e s ]
N—HF =N Uk BRI ORIEE S % 20 LEREL -0.02 001 0 0.0l 0.02 0.03 0.04

ERET LD EEZOND,

Local quality, xjyca

X 3 AN—H—ENLENG X D
S Bk : [1] Shoji Mori, Akira Tominaga, Tohru Fukano, On the occurrence of burnout downstream of a flow obstacle in boiling

two-phase upward flow within a vertical annular channel, Nuclear Engineering and Design 237 (2007) 2240-2249

*Sho TANABE?, Minoru TAKAHASHI? and Masatoshi KONDO*

!Department of Nuclear Engineering, Tokyo Institute of Technology, 2Atom Research Lab, Research Laboratory for Nuclear

Reactors Tokyo Institute of Technology
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RABBRFAIZET DR

B—# : ERRETORFNHETOJ S LD HREF

Study on CHF Prediction Using Transient Film Dryout Model for Upward Flow in Vertical Tube

“REEF sw . Rl R
"L R

N, 7R, WIS OWTOEEN&E - & - =V FRFAZAE < 2 &I X TR LOBIEDIE & D
RFRIZE L 2RI R L, FFEERHREBCORMAM N Z TS 25 H T 0 7T A2ElR L, ZUMREEDSE 4k &

L CERIRRED A 2 515 LT,

F—I—F: [BREGIHR, BWR, KIKN T4 7 7 b, FEEH

1. #
1

E

HHRIF I TIRAR TS BIR OBEHERIY, HAOZHERSE T LHEIEATHA L, REHE L

ARIDBEEMNEG S L9225, ZOHDEZRFEHE W) IRAL N 2B THOZEKRSED L,

IRBMER IR DS EH LI DSRS0 D fERMED & 5 78, IRAB A OFHNTIFEFIrd 4 L EE
TH 2. BO 1] SEFBRRIRIC W THRIEN OIS & 2 B EOHMEBE LT 7 Va2 ATkt
HET VLD b EMICEFRRRAM D2 PR Lo, APETIRFET 7 V&2 V7238 E W IR BGITREH R &2
EHRIE L, ETRIET 07T LAOMER & EHIRIETORGE & 2 UMM 21T > 72,

2. BHARERELUVERX, ETIL
AT TR 1R S DRI, ki, AROE &, E#hE, —xL¥—{%
FRNE R 2 LI Ko THRIIBROBREEE, IRE, HER L OEHORRZE A
R 5, AKEARIRD O BRIRME T £ CEMTEEIR S T 5, BRIRME T TIRIK
BEDE X EHRE L, WL A2 S ES A &l 5,
2-1. RENOBERT IO S A
FEER 1 RTT 1S 3 iR L LT, BRI 2 24— R T CHEK
B L. PRI X 23R 21T 5, Rt AW hS s imaikkRic X - <&+
Hi-s, BMFE, AR (Kig. 277, Fx—r), 3 HRDIEIC T v s
T LESTTHER LTV S,
3. BRERETOR USRS 4

1 SRR L OIEER

INBGES T 520 & W7 7 — LK NS 5 T [ I BETE 2> D
YW E G A T ERIRETD 2 F VT 4 %, Bk LT 0
7 ATHE LA GHOTE, BE, KA REPLFRLE
i (X2EHR) . ARY 77—, MEE, mEBLOoHAE N  E

YU

TE

STERANS LRI LI (2 B0 il 24y P Dt Stcoring 10 lTkg)

7 BT, R T

4, E 1 Mass rate 0.24 [kg/s]
TR OK, BR) ETCOREITBERSITY) ZENTE T,

3R UK, 7&K, %) TORER R L OFEE R RS ) 7] 23 0 ' '

ROBBETH S, 0% 1% 2% 3%

SEHt 2F VT4 (-)

[1] B0 a4, B AIRFRTE Y23, Vol.28, No.2 (2014). 2 A VT 4 TRRER

*Ryo Okano!

' Waseda Univ.
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Numerical simulation of steam injection experiment into closed vessel

PR Bt RPHE EMEY, A Rhl
VR A S22y AT MFSEAT

WHEM L (LOCA) HFIZ
Wik T 21— 3> (CFD)

B} 5 PWR R AN & (CV) N B O IR RSB IEZE AL 2 59~ 5 7=, il
WZEDBEOHBLAZRLTND, WMEICEM L7, CV &4 L 72 A E

KRR E AT EERIZK U, BUBTAMENTIZ X D) - IRE OB A A, BEmEEHE 22 T o
FBICOW TR L7z,

RS

s nn

Ron 7
HELD
F—D—F : s es, PWR, GHIMES S, BEfhT

1. #8 PWR ® LOCABFICEIT D CV eMZi Mo —8 & LT, CFDIC X % LOCA BFDIREE « EHhoF
HNZHEY fEA TWA[1-3], ZHE T, @Y7 CFD T AVOIEED -8, /NUOASEM B RISIZZEEE LV
R AR ZIATe IR % 20 L[2]. CFD THELZ AT [3]. ) Ol KEFH-<CIRE Oita/ Nl 72 & 22/ o
SRR BN HIR TE R olz, 2T, CVINDOES  IBRESLICEET 8% L LT, BEREEHEER
EREM P TOMEN R SICERA L, ZENEFNTT L L ETHEAZITOWERT — X L O E 1T 7=,

2. RER - BHHEEH  FEBRTHW /A ZRITNE 254.4 mm, S 300 mm o SUS304 L TH D, 1AKIE,
15 COZER DTN LI FIHRAED & 1.38 /s, K9 107°C D% % 16 TP & 3A A 72, CFD |Z1X FLUENT15.0
Rz, FHREXISITZER - RR 2 O OKEEME E EREECTH D, BER TV X . BEEE
REZ FEHMEXAITER Lz, /o, ARULHEICEFRE S GE L, fafAKERE ST D &l
RD R DTS - B S, ERFOFENMIEREB IO Y —2HE 5 272,

3. MR WLICKMED, M2 IZKHOE EIHREZ R, EBRTITH 0.14 MPa, K 60°CETLERL,

HLMRIAIE T HRIR 2 VAR T 95, CFD TI3EEmEHHIREND 22 B8 LT HE . ZMHY OHMEE(LOABE
L7=%E, MEBEBEEZBELZSGED 3 7F—AETWEROBIEZ R LR, MEEZBELZEEN—F
FKERT —F /BT HZ LN TET,

03 3 EAn — i SHBECC) (BEETY)
=0 P O 8 e
% 025 h - -CFD (%ﬁ:ﬁﬁﬁ{f?ﬂ) E 75 '_\»l --CFD (E’fﬁlﬁﬁﬁigﬂ')
> 02 [T |- CPD (MR L) 29 "o ﬁéiigéfgl ERPILLL)
2015 A ] —CFD (BEMMBEN + ZRPEEL)|| O 5 [/~ et LRl
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§ 01 & EE— E 35 ‘,/, i \
Q- 0.05 a4 =

0 15 J
0 10 20 30 40 50 0 10 20 30 40 50
Time (s) Time (s)
1 KHOES X 2 SAHOHE &R
SEXH

[LEKEF IR S, RT3 2015 HEOFES, H55, [2]E KRS, R H%EE
2015 FOFE, H57, [415 . HGm B, 78(786). (2012). pp. 363-372

2015 FEDOFES, H56, [3lIUAL, RT¥1%E

*Yoichi Utanoharal, Michio Murase! and Yasunori Yamamoto!

YInstitute of Nuclear Safety System, Inc.
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Chair: Yuji Sasaki (JAEA)
Wed. Mar 29, 2017 9:30 AM - 10:45 AM Room L (16-503 Building No.16)

[3L01] Mechanistic research on various types of radionuclides with tannic acid-
type organic composite adsorbents in inland water
*Yu Tachibana', Shin Okumura?, Yasuhiro Sakate’, Masanobu Nogami®, Tatsuya Suzuki', Masao
Nomura?, Toshitaka Kaneshiki? (1. Lab. of Radiochem., Dept. of Nuclear System Safety Eng.,
Graduate School of Eng., Nagaoka Uni. of Technol., 2. Research Laboratory for Advanced
Nuclear Energy, Tokyo Institute of Technology, 3. Department of Electrical &Electronic
Engineering, School of engineering, Kindai University)
9:30 AM - 9:45 AM

[3L02] Study on the Adsorption and Separation Behavior of Sr(ll) and Y(IlI) Using
a Silica-based CMPO Impregnated Adsorbent
*Taiga KAWAMURA'"?, Tatsuya ITO", Seong-Yun KIM" (1. Tohoku University, 2. Japan Nuclear
Fuel Limited)
9:45 AM - 10:00 AM

[3L0O3] Evaluation in separation behavior of simulated HLLW by adsorbent with
different wettability
*Kohei Nagoshi', Tsuyoshi Arai?, Sou Watanabe®, Yuichi Sano®, Masayuki Takeuchi®, Mutsumi
Sato®, Hiroshi Oikawa® (1. Shibaura Institute of Technology, Graduate school, 2. Shibaura
Institute of Technology, 3. Japan Atomic Energy Agency, 4. GL Sciences)
10:00 AM - 10:15 AM

[3L04] High performance manganese oxide ion-sieves for Sr** adsorption from
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*reiko kanda’, qi feng?, mami uchida® (1. K&A ENVIRONMENTAL SYSTEM CO.,LTD, 2. Kagawa
University)
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[3L05] Development of separation for platinum-group metal using laser-induced
photoreduction
*Morihisa Saeki’, Hironori Ohba', Tomitsugu Taguchi®, Atsuhi Yokoyama', Shiho Asai?, Takumi
Yomogida?, Yukiko Hanzawa?, Nobuaki Nakashima® (1. National Institutes for Quantum and
Radiological Science and Technology, 2. Japan Atomic Energy Agency, 3. Osaka City
University)
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Mechanistic Research on Various Types of Radionuclides
with Tannic acid-type Organic Composite Adsorbents in Inland Water
*NAE B, BRAS AR ORTF RRGL Y BFL HE(R S, SR LY EPAY IR 2 & FRE 2

RPN FRFERF S TEER BV AT A e THEY,
RO TR SREEF AMTSEaT, SRy B X E T LR

LTESEAEIR B IBA A Tk L CE WS REA Ff o & = i & BRI 72 ke A 4 L AZ MR IR 2 A F L 2R
BEED e, BRI Do Tm R AEBREZ R TEH LA LT, ZNHOEAWERE RV TH
Btz 0 BREEFICTRET 2 R D & 2 B FE O W 25 D BERAE 2 S5/ ET L7,

X—U— N : GERESUER, ¥ =VBR, 1A AU BstlE, MG rERRE, Was BBk, bk, 7 a~ bk
757 4—
1. 8

WP SR OVEY K I Z S FE SRR O ER N S EN D 2 0D, EORGEIZIEH LR IZ RS
W AE RO B LEARRK CTH 5, 2 FEO MBI 2GR W AEAZ A T L UBET 5 L IR TITAR L
BT O SR RHLT S Z L2 LANClE Lz, D AREARER % 6 MEEA L. Cs, Sr, |
EOL =95 E L2 AP o RVAL)E g2 Uk ik o SN 175 NG R A ST QNI = [ = Sk T e 7 & - O Vo
HakitiE WA30 & U < IZFRIGFEMEIE A A o AcHakitfis PA316 & % v = VR A2 8EA LT-RAERID . et L7-2T
DI LT S DB 2 o 2 L Wb o T, 2D O E DB 2 FH - R 2 s 5,
2. EBFE

12 FESE O BT AR 2 & Tl K &2 Y L7z, B/ N T RTAHEDOE R DK LK TH
ZHERAKH: 2015 42 11 H 5 H), =iESM:T. PA316(Cl ), WAL L 7= PA316(PA316S), HilELER L 7= &
v = U TRTUAHIE (TAS), PA316S & TAS Z# B & 2 1 TR L7ZIRAW SR, PA316S & TAS #E & 2: 1
TATF L UBG ST A E AW EAI(PA3L6TAS) 2 W TNy FRBR 21T - 72, 25 k(1) & RO FHE
Ko B TE8 O EfRE(Ke) & B Uz, %703 O EME &5 HT1E ICP-MS 73413 (Agilent, 7700x) 2 v 7=,
3. MRLEE

%W%%U(:;ﬂ"@’“é 12 *ﬁiﬁ@é@ﬁﬁ@ Kg Table 1. Additional adsorption effect of PA316TAS-type organic composite

- } adsorbents for Mn, Co, Sr, etc. in river water at room temperature.
fEZ DT FEREZFR L IR LTz, KefEdd 100

Species Adsorbents

K DA OFUE % R T CRE# L7z, PA316 PA316S TAS  PA316S + TAS PA316TAS
PA316(Cl #) & PA316S @ KyfEIFFEEL L T Mn n.a. n.a. (11£02)x103 (6.1 +1.0)x10" (6.3 £ 1.0)x104
. _ Co  (B4£33x100 (15+03)%x10! (2.2+0.2)x10° (4.5+0.2)x10% (1.2 + 0.0)x104

Too ANVRFEDOEANIZE 5 Sr<° Cs D KgfHD sr n.a. n.a. (4.9 £ 0.4)x103 n.a. (5.6 £ 1.3)x104
s _ Y (11£05)%10° (4.6 £ 1.6)%10° (6.6 +3.0x10° (1.0 +0.3)%10¢ (4.9 + 2.1)x105
MR HER T E 2o 722 & 25 PA316 D A RU  (3.0£0.5)%10° (2.1+0.6)x10¢ (3.0£0.0)x102 (1.3 +0.2)x102 (3.0 £ 0.1)x102
R Rh  (22+03)x10° (2.9 +0.4)x10¢ (1.0+0.0x10° (1.9 +0.5)x10' (2.5 + 0.1)x102

IR ALK DEISIIMENEEZ BN D, Sb (1.5£0.0)x102 (2.2£0.1)%102 (3.9+0.2x102 (4.1 £3.1)x10° (6.0 £ 0.1)x102
B e _ Te  (84+0.7)x102 (5.8 +0.7)x102 (1.2£0.1)x10° (2.7 +0.2)x102 (2.0 £ 0.0)x102

TAS (X 112X L CERR A Rl 72 o iz, = Cs n.a. n.a. (6.5 £ 0.2)x102 n.a. (7.3 % 1.3)%102
. . Ba na. n.a. (1.8£0.1)%10¢ (2.1 £0.3)x10" (1.1 £ 0.4)x10°
NITEARKBZORERE—F L, Y £/, Eu  (1.6+04)x10° (5.4+12)x103 (84 +36)x10° (3.2 +03)x105 (2.5 + 0.1)x105
o | (3.8£0.1)%10¢ (2.0 0.1)x10¢ n.a. (1.0 £0.1)x102 (2.2 £ 0.1)x102

PA316S & TAS ZHICIRIML =856 &+ 6 10  (4.6£0.1)x102 (7.0 £0.1)x102 (1.0£0.0)x10" (9.7 £0.1)x10% (1.0 £0.0)x10

N S/ - - article size = < m, sorbent = an: mg, Solution volume = mL, Initial an
é‘) )( 3: v /%Vc?’%% L/f:‘ PA3LETAS é)ﬁﬁ v \7,:" f'fl’m: le =63 an:i158%(}‘ll3A3?g), 6?6(F3A311gg), 3?0??28),96.58(;’;3165 I-1- TAS),12.7(IF-’AI:31t6'I|'ASf
%/E[\ % ttﬁi@gﬁ L 7‘:0 % (]);ﬁ‘:’j:%\ PA316TAS n.a.: not adsorbed.
2D L K fEZ TRERIC I ETE 5 —05, BUC 2 M Z RN 57200 Tl Kz b s 85 2

LR o7, ZHUTPA3LES EMNCEHIE LT TAS & OO A F o ARSI LD b D EEZ BN D,

EiFi3
ARFSEIL, ISPS B 5 F(B) GREE 5 16K18346)D—B¢ & L THEME L 7=,
SEXH

[1] Yu Tachibana, et al., Journal of Radioanalytical and Nuclear Chemistry, 307, 1911-1918(2016)

“Yu Tachibana!, Shin Okumura?, Yasuhiro Sakate!, Masanobu Nogami®, Tatsuya Suzuki!, Masao Nomura?, and Toshitaka
Kaneshiki?, Nagaoka University of Technology, 2Tokyo Institute of Technology, *Kindai University
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CMPO &2EEMZERL= Sr()E YU DEE - SEEESIZET 2%
Adsorption and Separation Behavior of Strontium and Yttrium Using a Silica-based CMPO Adsorbent
IR RBF Y2, PR R, 4 BEiE Y
YHAERPBE - T 2 HARRRER

HLLW 7> 5 55 S M7 S8 BWERZRE CTdo £ St DURMERE Y DEFRISH 2 Aiife & LT, 45 E DMK
o (fEfR. Rl KL OMEMESERE) (23005 Sr()-Y(INEEEHH O YDy B2 s+ 5 2 L &
HEJIZ. CMPO EiRWAEM 2 AW T2 « s3BERFME DR 24T o 72,

F—O—F: AbtrrFUL Ay bUTL CMPOGRYEM, /B e~ 7T 70—

1. T R ARB LB Ko TRAET D & LUV IR (HLLW)IE, Z O FIZE EN TV 5K
FEE 7213508 Z & OBk & A B ESCH L O % P> TR ALy DA s & EIRAIH 23 FTREC
bHEBEZLNTWND, ZOHTH OSr |[ZOWTIE, TOERBRETH D Y ZERSF CHHATLZ &0
HFE SN TOVD A, ZO7=DITIE HLLW H12 5 0 90Sr D43 L | OSr-0Y OIRABIEE 05 OY %2 58T 5
TENMETHD, WAITINETOWNET, GRWEA AWM v~ 8277 7 ¢ —1EIC X0 BdE
HLLW 72> 5 Sr(INZ 5B RECTH 5 Z E B SN LTV BH[1,2], £ Z TABFZETIX Y(I) % Sr(I)2> & 4y B4
Db, REER, MRk X ONREESEEE 231 D CMPO (Octylphenyl(N,N- diisobutylcarbamoylmethyl)phosphine
oxide) & IR WA TR D Sr(l)Fs KOV Y ()DL - 43 BERFE 2 it Lz,

2. BER WEMIZ.CMPO 2L AL ) BIR Y ~ —EEHMARL 1 (SIO-P)IC ERAHEF 72 CMPO/SIOL-P,
WEAIE LT 1-RFH /) — /L& L 72 (CMPO+Dodec)/SiO-P % F N FH il Ui=, WaERMEIT N v Fk
ERERD S LTz, BWAEM 029 2 H T A T AR, BE. St X OV YD 2 2 L E T E
DOYRLEITEE LT A 4mL N x THEE L, HIRIRE 5 AKEEHWTIRE 5 21T7o 7%, 7 4 V& THIK
IBEEAT o T, BEREIT D T RIS XD Sr()-Y (H)EATRIE DO/ BERBRIC X - CEHMli L7z, KFF 04
JB A A REE DR EITIE ICP-AES % V7=,

3. EBER (CMPO+Dodec)/SiO-P & F W e AERBRATR D ' F PSR
S(INF LT YR B BRI Ko Z3H5E L. f)IIiRREE Wb 0 2:2:3 n gg:::g:g:g:m
WX DR Z RO TR R E X 1 s, BTOmSEIETIZ ?

BOT SIINHEE A SR LAV LRI LA, Ya 07 e
RS X OSBHLRRAR CAE S R L, BB ER LSt S oL | e
Ko 28BN D2 R Uiz, RIS, i@HESERE R CIIIRmei . /,,-ﬁ.//’" i
B YOI B WA | RO Ao ks [ e
FHIZIUNT Sr(I)-Y (MRS 226 Y (IN) Z B R A& 10'10301 0.561 o
SEET D L RTHETH S LEABNS, LinL, HIAIC [Acid] (M)

BOTEYU)BIEEAEWE Lo, 2O b, fH 1. (CMPO+Dodec)/SiO,P ~ Sr(Il), Y(I11)
e E - 1B R R AR TS S 72 Y(I) ZHHRe CIRBEFTRE T OWEIT9 D BRI L DR %

. kL w w ([Acid]: 0.001~5 M, [Sr(ll), Y(IID]: 10 mM,
boHEEZOND, LLEORERITM A, Hefdipf ks, 5 Time: 5 h, Temp.: 25°C, [EiZt:: 20 amila)
FE AR A2 DO B Rt 3 K OV BERFE I DWW THE 75,

S5 X
[1] S.-Y. Kim, Y. Xu, T. Ito, et al., J. Radioanal. Nucl. Chem., 295, 1043 (2013).

[2] Y. Wu, S.-Y. Kim, et al., J. Nucl. Sci. Technol., 49, 320 (2012).

*Taiga Kawamural?, Seong-Yun?! Kim and Tatsuya Ito!
1Tohoku Univ., 2Japan Nuclear Fuel Limited
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Evaluation in separation behavior of simulated HLLW by adsorbent with different wettability

Ao WU, CETE W2 PR RN S, PEEF KE— S PreN IEAT S, MeiE WES, KJIN fEs A
VST TRRFRERE, 22 TR, 3 AR AW FEP s, ¢ v — =¥ =

W7 v~ 777 438285, BVIVEEBRN O D~ AT —T 7 F 7 A4 K (MA) 558 - BT =
txm%ﬁ%%ﬁ%&b,%%M%@mﬁmik@ﬁm@ﬁ%MLtTmmAa&w%M%W%Lt.%ﬁ
OWFTRRE LY, RELIRIZENEEMREOBEMNET HZET, BFEA AL OEBEEENCERNET
5 ERMERESNTWS. ABFFETIE, %ﬁ@ﬁmﬁ@éa&%%ﬁ%mwt@F*VAw%ﬁ® 7B ER
R L, RN EIRBAEM OSBRI KIZ TR OV TR EZ M oz oMiE+ 5.

X—D—F: iy e~ 77 0, GRWEM, Bk A F—T7F AR

1. E NFETIZEELIL, BLNWENMTRERLE e 20EEbz BNE LT, i/ n~ o7
T A EICHWSEREEM OB IEALICET M2 ERTE 2. AFRETIX, SREEMORETHELE
LM SIO KL F~DOFRHAEIZE B L, FREAEIC XL Y FKEZITBOKMEICEL ST EGRWEEM R, &
BEDBEDT — 1 o ZOoMHAI O OMENZ DWW TRFT 21T > TV 5. ZILE TOMEREND, BIRWE
FF D 2% ) B Anf 53 W 25 Tl D W 75 VS BIERF R L %L<%ﬁ%&i¢ &ﬁﬁﬁéﬂfﬁéﬂ]*&% % fLIE SiO;

A3 TROREEMZAL TR, ?éﬁ FRELBEICL VAT D, TOd, RELED
APEIZ DN T :t FKTH TR AN AATED 53 %’Efl%f ?“E”i.“@ﬁfﬂ% bR ZMADBEN DD . AW

TIE, FTELIRIZ X 2 R HEEM OE DR EFD S %ﬁr FAETRBIZ OV CRHEB I MaT 2 BT,

2. REEFZER SRWGEMIZL, RIEE 50 um, ﬁﬂ%aMm®%ﬂﬁS©ﬁﬂl@%);1@Lm%®X%V/
SR NRCB LB AR EHE LTz SiO-P ZH{AL L, TODGA flitHAIOERE%Z 20 % L 725 X H 1T
PR U=, £, BRICHW D S Sio R T, /7/—wﬁ®mﬂ®tbTMS%%%ALL%K@%
SRR F (Q50-Es), TMS %38 A L7z Q50-Es (2% L Diol A% A L#H/kM: % R4 K+ (Q50-Di) @ 2 fiZ
DOWTHET L7z, SRS OWRBERPEIL, Nd(IDZ %2 & Li-h T L3882 X0 37 L 7-.

3 BERRUER [M1ICHWEMICBIT A P—2EBMORIEREL 7T, M1 XD, Aol EMLEADY
—ZEMAEALTEY, BAMEOREKICHE Y AENOBEMAHR ST, BEREOZERENS, BB K

<% 2 T NI EHE BB 2 Z L AVREN TV D, Z UL, Nk LI BMERT 5 2 & T,

EIEGA A LA OB BRZ 72 D70 EHERI S D, AT, X2 12777 Nd(I)OFifkt - FRBfEf#
X0, &REEA A EOBSAH ARSI L BEE RIF L, ﬁ*umk%mikm%t 7 IR
18 L7222 ERHERENT-. ZHUE, BlAMD Q50-Di W EM OREIRIC AW IZe B A 4 o5t %
IR L, BHEET ~D A F o OIERAET 5L 5 7= OIRBEVER bﬁ?btk%z%ﬂé —7J7, Q50-
Es (XBALN IR/ NS W72, NdII)BAEG IR CE B2 bz, DEOREREND, GRWEMDOFE
T A LA - REERE OB T2 6 F, WEROSGBEEFEENIC OV T HHEZRIFTT E2 65, RIFFETIX

FEHRBEIR & N T2 57 %%@ omf%ﬁﬁ%mKttwﬁifé

-15 T 16

Eluent

*Feed Washing Solution |
H (distilled water)

(3M-HNO,)

Hydrophilic Hydrophobic T |

-20 1.2
O

r % Dead Volume

—0—Q50

>
S
s °
2 0 1 |
g -25 < 08 ! S
S o 3 . Q50 - Di E
<
2 :

-30 fe) 04

-35 1 1 1 0

0 5 10 15 20 25 30 35

Q50-Di Q50
Through bed volume
X 1 FhiFD¥—F EBAL B 2 Nd(1)iE - ¥l v~ b7 7 A
(Solid-liquid ratio = 1 : 20, Solution = H20) (TODGA adsorbent = 3.925 cm?, column = ®10 mmxh100 mm, Flow

rate = 5 cm®- mint, Temp.= 298 K, Feed = 10 mM-Nd(II1) in 3 M-HNO3)

BE
[1] A8 130 AAREFIFE 2016 Rk DR, 3F05, (2016).

“Kohei Nagoshi?, Tsuyoshi Arai?, Sou Watanabe?®, Yuichi Sano®, Masayuki Takeuchi®, Mutsumi Sato* and Hiroshi Oikawa*
IShibaura Institute of Technology Graduate School, 2 Shibaura Institute of Technology, 3Japan Atomic Energy Agency, “GL Sciences
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High performance manganese oxide ion-sieves for Sr?* adsorption from sea water
HE Bl 05 HER O NHENEES
LBR) KA BRBE S AT A, FH/)INKE
SPPORES LFELL HVDOKRE EDOMALZEFFD b /WA Nag, 4Mn0, 35 K OVERIEIE Nag, MnO,. o5 2 FLIER A
AL A A 5D WA R LTz Sr™ mnd@ RS Al 2 BRYE L /K St C o Sr O PURERFIE 2 RS L 72,
F—T—F: Sr*RE. BEHRERK, 172550, ToHUBEY
1. #E EEH IR IIREITES O GGARER L, 5GBSR Cs" & Sr** &Rl L 7= ol
KEGy (Na', K, Mg¥, Ca®) MELEENTERY, Cs'L SI"OFRIBREITIL, @RS RIOBRRE RO St
TW5, FFIC SrORIFREICIE, BIFE, HidatE Silicotitanate (CST)
& A-Zeolite 2MEDIVTUV DM, CST & A-Zeolite DMIFLERIL, Sr¥dD K=

S LV REL | BORERMNE ONRN A, B2 D R MHEoE A R p—
DD RDO HNTND, AT, SITOREZLFRIUL BVORE X

DRIALEFFD b 2/ Nao 1dn0; 36 KOS Nao AnOs oo ZALIENRAE  C TR0 (c o,

#l (Fig. 1) &AL, WAKRIHCEIT 5 SIRIRIAEHHERIMA4T . & Fg 1 Structures of manganese
5 (T RERDUR A & Hole UIiize St A Ao 5%\ 2 BI%E L7, oxides

2. EEB Na)0; & MnCOs ZFTEE—/LHTIRG L, PIEIRE TR L. ~ v b MO 3Bt 2 5 L7z, &
HICATERD LiC0s Z N L, ATEIREE TRERR L. NLMO 3B 2 Ak L7z, Sr¥Whag3EBRCiE, 10 ppm St 2 &4
% RIRHEK GBI NIE) 50 mL (ZW 571 50 mg 2%, 2 HREIEEEE L, Sr g EBR ATV, WRAERITR D SEIRED O
W Z RO, mEARE Ko JIE T, [FERIC S WEFEBRAEIT S 723, WEAl% 0.5 g Z#IRINLT-, 61
KMn,Os (AR 7 > %A M) . AT AT A R, NaoTi0s, KoT1,00, Hap WEAEAIOD Srolah & & yBlfRs s JIE Lz,
3. #ER - EE Nao.MnO, b pr/URE L NLMO JEIRAEE A A7
T o~ FRE I ERBOS TR T E o, RS
BERGIRLEE & JFUBHHRR I TARAE T 2, KSR IT DAL
T AEANES L OGERDWEAEHND Sr* a5 5 & g SR (4B
1R85 K) ZWE L, Fig. 2187, SrPWag &MY Nag 4Mn0,<
KMnyOs <NLMO DIEIZ, 43BeFRE Ko 23 KMnyOs <Nao, 4Mn0, <NLMO
DNRIZHEINT 5, WEROWAEA] L DLl TlE, A-Zeolite 235
VR B YR K AR L7228, NIMO BRI, AZeolite o) 8 ounts and Ko values of St
LR BEREA 3.5 £, Ko7 100 [ < . MH TRV Sr¥ adsorption in sea water for various adsorbents
WEMREZ R LT, BIC I E THRIE Sz CSTEARID Ky (9 2,500) L0 10 502 L3 minotz, 72
DB JERIEIED NLMO 1T Sr* 1t U CHRAERAREEIMEA 7R LT, ZAUTEIAEE NLMO OJERIFRREDS Sr* oA X

JUTKPLE L, SPREITHE T HA AU SDVVE TH LA EEZ BID, —7, A-Zeolite & CST DRFALFERL
ZFNFH0.21 nm & 0.17 nm EHEE S, SR (0.12 nm) L0 K& W2, Sr¥ & OfEA g9 < . AE BRI
EERREE D NLMO WA L IRV 2 b5, BLEDS . NIMO BRI A A2 5D WEIRICE Y St iTxd 5
B RO EIRME 2R L, B9 S”PWERITH 5 Z EhbhoTz,

100000

mm e
—— Sy B AR BKd 10000
7 N\e
Vit ey P 1000
< Pe®s
L

AN
He

100

S M N W R O N ®

Sr?* adsorption capacity (mg/g)

Distribution coefficient K4 (mL/g)

|
iN

Nag 4,MnO,
NLMO
KMn,Og
A-Zeolite
Na,TizO;
K,Ti,Oq
Hap

“Reiko KANDA!, QiFENG2  Mami UCHIDA?2

K &A Environmental System Co.,Ltd , 2 Kagawa University
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Development of Separation for Platinum-group Metal Using Laser-induced Photoreduction;
Application to Radioactive Waste Disposal
ARG, RGEAANY, B EER L, Bl 7E L RS2 EW IR CFEAA T4 PREEES
LR, 2R RERE, S RBRTR

T2 TRy B CoIC 2 BEE L. L — Y —fFE & T 2RI L7z A @ik e 3R Btk OB
FaMED TV D, A TITL OEEARFTH LOEIEERIZOW T T 5,

F—O—F: A&k, N~V AL—%—, gL, JuHERE-[EIL

1. ®E

i BB O ALEE 7 1 & b 2@ T 57 A 7 71% 50 4ELL BRI 6 H 0 | RFIC 1980 FAX
X L —Y =B TTIRIC KV MBBRRT O T 7 F 7 A4 KA A v oA L, oioBicRA L X
O ET LB O[], b —iFEE T AR L7z oe R T IR BUR YRR O A R A
P TE 5, @@ REZMA T WREFIEZ R ERED L —F —RHFRIECIRETE 2 (YL FT7 U —),
EWO RIS H—T7, B LToeHR 2RI EI S 2 FENRhoTe, £ 2 THRAIX, RI7R0HE
AU & ATREIC 2 L — Y — b b e B B2 B R L[2]. A&ikndh 2 IR EGEER A 1T > 72,
2. RBBLURR

2-1. L—Y—HFIE TR O R & KL

i F AR EHA IR I X I 2 < O A& A A2 (Pd?, Rh*, RUS) ZEATNDN, THHDA A 1%
AL (R <400 nm) 2L, =% /7 — /L7 E OB FHHETRIE T CTEMBBIRGIC L VBTSN D,
ZORISIZE Y 0 flik TEIT SN AERITHR L, WP THREIICEE L, KA nm O Tk T &
BT 5, FHCEREDEN NSV A L —F—ZFRICBH LG E, L—F—5oh T kL5 L
MEIDIZEELTH T I 7 v A XETHRET HDO T, HEEML % ABIC KV ESIZENTE 5,
Z ORI IRSGIE, EFET DT 7 F /A RRT U X A4 RAF U TIREZ ST, i HiEset
VMR BREE - e R A G E L 726 L — P — 2 A 27200 C. ASETR 2T 2R INAYITHE - BT
Do MANTZOFELZAGIKEBLI O T % ) A4 A U2 ETe 14 SEHRRICHA L, Pd 7207 238 RA912 (8]
W2 Z EATRE Lic, 7o R EIREBHERRIE D & O/ T D0 LHHCRITE 5 2 & b EFELZ[3].
2-2. BEHHELHAEDEL LB FLTRS B

2-1 TR L7 /5B Tl MIRBRE TR 5/ AL —— F /BT
BT 247 X 7 04 XETHESE, ABIC : |am | i
DT B, b LT M T OB TR TE oo A | , R o0

RO R 2R TE D, T TERXIT, —
’ —

L= IR TR LT AR T2 W g [ O ©. gk | o o
HEIC X 0 AT B HiEEER L (BR), ZoF i §) 17> o
ETIXB®IRA A 2 KSR A IR (SDS 72 &) BT B (T4 — L)

ZMx., AH&tEE 2$B%%ﬁéﬁkbf:%®%@{%a“éo B SEIH I LA bt oL —F — S A
HREFRMI D IR L — W — & I U TR CH4

BT R 2 AR T D & AR Lo T/ R R S A BRORGEAM DB D 2 LI K R vk
fbL. ZOFER, KLY SRREDRWERRFIZ T/ ki F 2 & 2, AT ZDOFEEL RR¥A 4K
WM L, Rh &2 F /7 foki v & LTS 2 2 LIThP Lo, SRS A&7 5,

BEHR [1] R TREI A 7 BT 280 & 2 OIS p74-92 (A ARG T J154 % 1989 4F 3 A) |, [2] Saeki, M. et
al., J. Photoch. Photobio. A, 2015, 299, pp189 — 193, [3] Asai, S., et al., Anal. Chem., 2016, 88, pp 12227-12233

*Morihisa Saeki!, Hironori Ohbat, Tomitsugu Taguchi', Atsushi Yokoyama?, Shiho Asai?, Takumi Yomogida?, Yukiko Hanzawa?,
Nobuaki Nakashima® (*QST, 2JAEA, 30Osaka City Univ.)
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Chair: Yu Tachibana (Nagaoka Univ. of Tech.)
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[3L06] Fundamental study on electrolytic recovery of cesium using an ionic
liquid
*Yasushi Katayama', Hiroyuki Murakami®, Kazuki Yoshii', Naoki Tachikawa' (1. Keio
University)
10:45 AM - 11:00 AM

[3LO7] Solvent extraction behaivor of palladium from nitric acid solutions
*yuta araki’, Misaki Morita’, Akihiro Uehara?, Satoshi Fukutani?, Yasuhiro Tsubata®, Tatsuro
Matsumura®, Toshiyuki Fujii1 (1. School of Engineering, Osaka University, 2. Research Reactor
Institute, Kyoto University, 3. Japan Atomic Energy Agency)
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[3L08] Solvent extraction behavior of rhodium from nitric acid solutions
*Misaki Morita', Yuta Araki', Akihiro Uehara?, Satoshi Fukutani?, Yasuhiro Tsubata®, Tatsuro
Matsumura®, Toshiyuki Fujii' (1. School of Engineering, Osaka University, 2. Reserch Reactor
Institute, Kyoto Univercity, 3. Japan Atomic Energy Agency)
11:15 AM - 11:30 AM

[3L09] Solvent extraction and separation of Se, Zr, Pd, and Cs having long lived
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*Yuji Sasaki', Shinichi Suzuki', Hideaki Shiwaku’, Keisuke Ito", Yuya Takahashi?, Masaaki Kaneko
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Fundamental study on electrolytic recovery of cesium using an ionic liquid
R v, AR REsE, S RS, SO EA
BEJE G EA R

m%ﬁﬁmﬁﬁbttyﬁA%EM¢5Kb®4ﬁyﬁW%mwt%ﬁ&ﬁ%EW&m%%%Té L&
HHE LT, A4 EETRICBIT 58S U AOEBMKIGIZ OV TR LTz,

F—0—F : AFHEIK, BT L, EFEI

1. #8

L AVUVIURTEBEIR (HLW) HICE £ 2 KPR ZE ) (LLFP) Z 43 - [N L, BEZSHRE
IR o TR VAW OBRICER T 5 2 & T, BHMREFEORE, RE - GBI, &R L
TOHFMM e ERIFFTE D, ABFETIE, HLW FIZE EN LB T A (Cs) Z A A ik % AV TorHE -
EURT 2 H 72X T e AOWEEL HINE L, A4 IRIETIZBIT 5 Cs OEHFEBIC OV TRF L 7.
2. EBRAE

A Z AR 1-butyl-1-methylpyrrolidinium bis(trifluoromethylsulfonyl)amide (BMPTFSA) (Z CSTFSA % ¥ fi#
L7-. fEfRIZIZA4 (P £720XA X (Sn), xHRICIE Pt, SMEMRIZIZ 0.1 M AgCF;S0; % & ¢ BMPTFSA
FIZIRIE L7z Ag 27z (+0.43 V vs. ferrocenelferrocenium[1]) . BRI L OB OFT ¥ 7 7 % V) B —
a2 AZE X RRETEE (XRD), EAREFBMEL (SEM) 35 L U 1L — 3 BoM X it 34 (& (EDX)
HW-. 1.0 S S— — ——
. REBLUEE sk | BvpTrsA |

Fig. 1 {Z BMPTFSA ¥ 1J % Sn EMOY A 7 U v 7R
WEET T LAY, 0.5 MCSTFSA 2 & 10356, Mo R
2% Cs-Sn BERDTEHICHIET D LEXHND RLR2 B &L

Current density / mA cm2
o
o
T

OR3 CRLFEETLERE — 7 DB INT. ZOA 4K 105 20 35 B30 25 20 45 0
N 2 ﬂ*ﬁ L Potential vs. Ag|Ag(l) / V
PRAIZHNT, 3.5V T 3.6 C om ™ O R CRE A A Fig. 1 Cyclic voltammograms of a Sn

K — 20 CsgSng "Jﬁ?)ﬁTﬁE@lﬁlﬁf’iﬁ”@ﬂ% Sz, F
7=, Fig. 2 {27~ Sn EMOWrE SEM % L 0, EEmE» S
JEZ#) 180 um @ Cs-Sn A@AH DAL TRE S 47z,
&2

AREFFRIL, BAEBVFHIN - 4 ) RX—va U RENTFES
% HF TR B R~ 1 77T A (ImPACT) O—8 & LT
E LD THD.
BE XM
[1] M. Yamagata et al., Electrochim. Acta, 52 (2007) 3317-3322.

F00m

"Yasushi Katayama, Hiroyuki Murakami, Kazuki Yoshii and Naoki Flg 2 SEM image of the cross section of the
Sn electrode after potentiostatic cathodic

Tachikawa reduction in BMPTFSA containing 0.5 M
CsTFSA at —3.5 V (25°C) with EDX analysis

Keio Univ. . )
for Cs and Sn. Electric charge: 3.6 C cm .
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Solvent Extraction Behavior of Palladium Nitric Acid Solution
TRAREER Y, SFHER', BT EAE?
FREIEVEZE S, ASATEERR S, BEFEMRT Y
VRBOKRF T, PR R ERRT, 3 AR RS R S A

VB M) TFNROGY T Y a—LT I FefWT, MBREEN S D/NT 20 Ao 2878 LTz,
RNT VY LOGRIERBETETH L=y 7 L0 bF L <@, @RI S T TR 2R I ML R AT
PER R BTz,

XF—J—F: IV TL, B, 7V a— LT IR, =y, U5y

1 #E

i LSV B PRI 0 b R B & 0B 2 2 & T, BRI OBIERIA EE 2 KIRIARH T 2 2 &
WTE, REY X7 ORI S2D 5, NT 20 LIIMERERENCE SN OO REMM THETH D,
7V LOPTHEEH 107 R ORI, RN 65X 10 EIZEH Y . HEEOXIR LIS TVD, F
Toy NT VY MIEmEPEFN T D SOSKIERA RE W, ~A T =T 7 F /A NOREREYET
LDBENDDH D, AWIETIT, T VT LOHBHIERZ Y T, MBI DT V0 AOFEEH 2
Bttt Uiz, £, oD, TP LA LEFRKETETH D= v r /v OIHZEE b~ 7,

2. EER 101 + TODGA
. W TDADGA
KIHELTRI VUL =TV EY T o eale, Mk PR LS
Wiz R U7, AR E LTY VBB~ Y 7F(TBP), T b 100 | g & .&
SN |
TH 7 FNT 7Y 2—=17 I F(TODGA) S LLiZ7T b T K
FYANYZ Y a—LT I RIDADGA % &is, n- K7 Vi 101

AR Uiz, WifHZ 30 /3 BEsr L7ci%, Dol K ARy

e LT, AROYME L=t L A O TR R T ©
VN EDABEEAT > 7. R R O 0 K o DR
I % ICP-AES . ICP-MS %z JHWTHIE L. Bl 25k 7,

103

3. FER - BE
RS LD ORI E R 2 1 1R, W 104

e S 107t 10° 101
oA Z RS . SELEIIMEEEEEN 1M 25 2M HNO, M|
DEHCR AR LTz, 2 MU EORIEEORIFFiE, B /520 AOSRLORMBREKAE
BRPERE D EF L HICHELLEN TR D Z RN nhotz, £i-, [TODGA]=0.1 M
. —— [TDADGA]=0.1 M. 20vol%A4 %/ — )L
NIV LOSEEIE, FRRICLTHIE L=y 7 VD4R K8 [HNO.=0.1-7 M

PIZHARD & BHTIZ E RN &R ghoT,

“Yuta Araki*, Misaki Morita®, Akihiro Uehara?, Satoshi Fukutani?, Yasuhiro Tsubata®, Tatsuro Matsumura®, Toshiyuki Fujii*

1.School of Engineering, Osaka Univ. 2.Research Reactor Institute, Kyoto Univ. 3.Japan Atomic Energy Agency
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Solvent Extraction Behavior of Rhodium from Nitric Acid Solutions

FSPHOERGY, R R, RJR RS R 2 M L, AT EER G, BRIE AT
VRBRREE, 2 RURAIR P SEERET, ¥ BRI AT SR BH AR

B AMEM RO T Y a—T 2 REHWT, HBERERN NGO Yy AOMEFEE e L=, 7
T LADSEHITH U TEL ., T2ZF /A REOT % 7 A4 R L TEWSEHEREE R~ LT,
F—I—F:vuvvl, BEME, VB NY 75, CMPO, Y7 a—LT7 I K

1 #8
ROy RAE M TER O 1 2 DO AR O T2 I IR O AF NS E T

WHE YT AT, EHHTH S 108Rh BRERRFNAKL LD, 207D, FERFEERENSEIR L7z a
DU LTHBEREMEL | EOMEIX SV ETer YU AR EDOAEBHEITHEITT T ASOERMMEREL

T AFCOBRICHIE & 72 5720 @& LoV ES BRI ) & O3B Et ST g, L, Zi
F TOMFRIZ BV TR AR E O S FIT D72 < O FEMARBHZRENIIAAHTH S, £ 2 TAIZET
X, U RY 7 F v (TBP). CMPO(n-Octyl(phenyl)N,N'-diisobutylcarbamoylmethylphosphineOxide) &
Y7 ) a—n7 I FefinTr Yy Aofit 354 1072

Ikt L7, CMPO
2. EBR ' /\
KAl Oy Bom TV RO Y Y a0 TODGA
B FIV ., AT LA & VAR LT 1950 2 2 F f /\
30 o fit#R LIEfIH 21T o7z, OBk OAMMEZOM [
L. 0.01 M Ofifg Ciifhiti 217 > 7=, ICP-AES, ICP-MS 107*
T TERRHR O3 B DA DS IR I A W L, 4 TBP
Bt & ke 7,
3. AR 10-5 F
TBP <> TODGA(N,N,N’,N -tetraoctyldigdycolamide) % TDADGA
WEIHR T, B YT A SEIFIE o 72 (K 1),
TDADGA(N,N,N’, N -tetradodecyldiglycolamide) & A\ 5 & 10-6 . \
ERSEEAIE TICBW T, v Uy AONEHIT PUREX F 107t 10° 10 10°
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Solvent extraction and separation of Se, Zr, Pd, and Cs having long lived radionuclides,
Part 11, Systematic separation of Se, Zr, Pd, and Cs using different extractants
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Selective Extraction of Soft Metal lons in Nitric Acid Solution by a New lonic Liquid
including TPEN Structure
*Wu Hao', Yusuke Inaba' and Kenji Takeshita®
Tokyo Institute of Technology
Abstract
A novel hydrophaobic ionic liquid including TPEN structure ((IL-TPEN)*NTf,) was successfully synthesized
and its extraction behavior of Cd?* and Zn?* from nitric acid solution was investigated. The maximum separation
factor of Cd?* and Zn?* was obtained as 8 at pH 2.

Keywords: hydrophobic, ionic liquid, TEPN structure, Cd?*

1. Introduction

TPEN (N,N,N’,N -tetrakis(2-pyridylmethyl)ethylenediamine) as a kind of podand-type molecule has six nitrogen
donor sites which can form complexes with various metals, such as cadmium, copper, lanthanides, actinides and so on.
However, there are several properties of TPEN that should be improved for its widespread application. A major
drawback of TPEN has been water solubility in acid condition. On the other hand, ionic liquids (ILs) possesses many
unique properties and its physicochemical properties such as water immiscibility is able to effectively be tuned,
depending on the structure of cations and anions. Accordingly, combination of hydrophobic ionic liquid substituents
including TPEN derivatives is intriguing to develop a practical extraction system of metal ions in nitric acid solution.
Herein, we reported extraction performance of Cd?* and Zn?* from nitric acid solution by using a novel hydrophobic
ionic liquid including TPEN structure((IL-TPEN)*NTf,").
2. Experimental and Conclusion

The results of extraction experiment of Cd?* and Zn?* on the variation of pH value were summarized in Figure 1.
(IL-TPEN)*NTf; (ImM) dissolved in (Cemim)*NTf, (Vi.= 1.5mL) was observed to show high extractability and
significant selectivity of Cd?* (0.5mM) and Zn?* (0.5mM) in the pH range from 1 to 5 (Vaq= 1.5mL). For instance,
more than 50% of Cd?* was extracted from aqueous phase into ionic liquid phase when the pH> 1. However, the
amount of Zn?* extracted was less than 20%. And the maximum separation factor can be obtained as 8 at pH 2. At the
same time, the extractability of both Cd?* and Zn?* were reduced rapidly by decreasing pH, and almost no extraction
was observed when the pH< 1. It could be explained as the pyridyl groups on the TPEN structure was easily
protonated to lose its coordination ability under highly acidic condition. In conclusion, the improvement of

hydrophobicity of TPEN by introducing hydrophobic ionic liquid substituent was proved to be feasible and effective.

10
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Figure 1: the plot of extractability(E), separation factor(SF) of Cd?* and zZn?*
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The Basic Approach of Nuclear Safety for Fault Displacement
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The analysis evaluation of equipment and piping system for fault displacement
(1) The analysis evaluation of equipment
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The analysis evaluation of equipment and piping system for fault displacement
(2) The analysis evaluation of piping system
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Utilization of fragility evaluation method on fault displacement PRA (1) Concept
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Utilization of fragility evaluation method on fault displacement PRA
(2) Evaluation Example regarding Influence of Fault Displacement on Sea Water Channel
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Wed. Mar 29, 2017 10:45 AM - 12:00 PM Room M (16-504 Building No.16)

[3M06] Analysis of In-Vessel Retention for AP1 000™ using Risk-Oriented
Accident Analysis Methodology
*Satoshi Tsuda', Hisaki Sato', Yoshio Kawano', Yukitaka Yamazaki?, Yasunobu Fujiki' (1.
TOSHIBA, 2. Westinghouse Electric Japan)
10:45 AM - 11:00 AM

[3MO7] Study on uncertainty propagation due to nuclear analysis codes on
statistical safety evaluation method
*Kenichi Harada', Hirohisa Kaneko?, Takamasa Miyaji3, Taichi Takii*, Akira Mototani® (1.
Chubu Electric Power Co., 2. GNF-J, 3. NFI, 4. HGNE, 5. Toshiba)
11:00 AM - 11:15 AM

[3M08] Study on uncertainty propagation due to nuclear analysis codes on
statistical safety evaluation method
*Teppei Yamana', Tadashi lkehara’, Hirohisa Kaneko', Masayuki Tojo", Kenichi Harada® (1.
GNF-J, 2. Chubu Electric Power Co.)
11:15 AM - 11:30 AM

[3M09] Study on uncertainty propagation due to nuclear analysis codes on
statistical safety evaluation method
*Yu Jinguji', Takeshi Yamada', Kenjiro Yamamoto?, Teppei Yamana?, Kenichi Harada® (1.
Hitachi-GE, 2. GNF-J, 3. Chubu Electric Power Co.)
11:30 AM - 11:45 AM

[3M10] Study on uncertainty propagation due to nuclear analysis codes on
statistical safety evaluation method
*Takamasa Miyaji', Ryosuke Nakamura®, Mikio Tokashiki', Kenichi Harada® (1. NFI, 2. cepco)
11:45 AM - 12:00 PM
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ROAAM Fi&IZ & % AP1000™ DFERT TV FRERE (IVR) BRI
Analysis of In-Vessel Retention for AP1000™ using Risk-Oriented Accident Analysis Methodology
HEE G, PR Y OTTER SRMEY LI 2427 BER MR
YRS, PO AT UG R LT R v T VxS

AP1000™ DELFHI B STV DR T 7 VIR NIRFF (In-Vessel Retention: IVR) 0 Sz 2 JE4F D5
WX DHRAE TR L7 /58, IVR iR BT 5 2 L 2l Lz,
F*—D— K BmET 7 VIENGRE, e 7 72735 >k, ROAAM, AP1000
1. #8

1,100 MWe & E KR 5 47 (PWR) D AP1000™ %, S BT 7 7 v F v MR T 7 ) &1 TR A w0
SR BHHE L, R IEASEPNICEEF (In-Vessel Retention: IVR) T2 EH A2 LT\ 5, KEF 7 1#
HfZES (NRC) Ik 5 AP1000™ @ EMNTIX, RifFEME % &L EROFIC A %72 ROAAM
(Risk-Oriented Accident Analysis Methodology) F-#:7% FH\ 541 T AP1000™ 0 IVR DRI DSFRD B AVIZ AN,
IVR Dty 200D 5 JF ARG REOBGAR Q BLTR
RETH Qo (K1 BH) ORHICENT, FRARES g
FEANAS BRI )55 D Gl D3l B2 ARSI E S LTz, o

Bt

2. Bl % BE (L8

Zhucxt L, ARRFZR TIRAE o m R Bla o, va
T 7V DAL RS 2 EEAIZEHE L TEYRIR Q &
L. $£72, RRESRME T TORBKERZ A TWOZRA
BIRR Qeue & Y BT T 7 VT v MDA RIE N % 2 B8 L CFlid% Z & T, AP10000™ @ IVR FZA%
PEIZ B 2 AR Q 38 L O MRA B HK Qenr & & 0 FEHBUTIT WA TR L 72
3. FHii#sR

B Q OFMIIZREDL D NEFEM LA T D37 A—2 L LT, BEE. Zr OR{LEIS. BT 25 U0,
DEEIE NRC (2 K 27 & A DR & 5 2. RFEGEHR Qone DREAGICEI D 2 R EMEZAF T 5 /3
T A= L LT, BRERENB X ORI R AR EFEREEE LB ma izl bz, 2
W Q LIRABEH Qo DA ST RO A — 4 —THH L5 R, AP1000™ @ IVR FEhHEZR 1T 99.9%LL
F RO 0.1%AT) L7205 2 & AR Lz, 0.1%A00 &\ 9 fESRIT, ROAAM TEICR W CRAME
P HEN LNV S I, FREEIVANCAGETH D L SNDERTH D,
4. &R

ZAVE TS RSTRY 22 4 TR & TU 72 1,100 MWe % PWR 0 AP1000™ 0 IVR 37 % ST 4F 0 1l
S % W U 72 RGOS TRl L7 /55, IVR R EEICIEE 2 0 2 70 WRRE & C IVR AR
A Ed 5 2 & AR LT,
BEXM
[1] H. Esmaili, M. Khatib-Rahbar and S. Basu, “Analysis of In-Vessel Retention and Ex-Vessel Fuel Coolant Interaction for

AP1000,” NUREG/CR-6849 (2004)

JFFIAERE — IR

Qcrr

BRI ER  Q < Qopr
= [IVRERZ] &¥)E

1 IVR g PERFAm O BEs (It iE o 1)

[2] K. Aoki, H. Sato, K. Mizuguchi, K.Okonogi and H. Nishi, “Development of Calculation Method for Heat Flux from Molten
Debris during In-Vessel Retention,” Proceedings of ICAPP, Paper 14078 (2014)
[3] K. Aoki, C. Iwaki, H. Sato, Y. Fujiki, D. Kanamori, “Development of Correlation of Critical Heat Flux Measurement during

In-Vessel Retention,” Proceedings of ICAPP, Paper 16451 (2016)

“Satoshi Tsuda®, Hisaki Sato®, Yoshio Kawano?, Yukitaka Yamazaki? and Yasunobu Fujiki*

YToshiba Corporation, 2Westinghouse Electric Japan Ltd.
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MANREFMFERICH T EEHEI— FICEBRAT 7L SEBICET S5
(1) &&FtE
Study on uncertainty propagation due to nuclear analysis codes on statistical safety evaluation method
(1) Overview
R Y e A EH FECG, O oK—4 AR B0
Lp¥dE ), 2GNF-J, *NFI, * H . GE, ° #&

KUY —=ZARRTIE, MR EHMTFIEICIB T DT A —=Z ORHEN SIZBET 2 Hans B L
BT =2 7477 ) P SB LOCREAZORBIC OV THET 5, BRQ)TIE, &FFHEZ R,

F—TJ—F: BWR, ML EFMETE, RN S

1. #8

BE, EWNIZERIT 2 BWR O 7 MBI 2 22T L, 1 AU EEREE 7 L L ARSFRISRIE O
HEDEICEVITOID ZENZVD, FLREIO BRI, 3 RICEIREE T L& W -G 4
A TFIE DB ADMIEMEREE > TETWDH, MR EFMTFIEICB VTS, 3RITERHEE T V21 2
7oA (BE) = — RZHWT, ETARANT — X ORMEN S B [E LISHEHRT 2179, % OB,
LRI B O TR R E~ OB AT G+ 5 LT, RN EZEE(T 52 LIFIEFICEETHY,
TERBE SN TELARMENIER]IIMNZ, 77 MBEFROBEEIZB WO TAVIALRTREM:D & 2 i)
SENZ MR L, F20RBEISCT, FRMICANSERE LTEET 200, O
DIRSFHEICE O TEEBTH2DONE VS TEEHWERET D2 LE R D S,
2. 2fk5tE

77 v MBEMRNT AT D BT, BUTOMMEY AT MIEHEG AR 2 — K, 3RFLiREa— R, 3
Wt IF M = — R TR SN TR Y, Zo—#HOT 7 a—ICBIT 2R HErS 2 ERLT5, 2
ZCARfENSIE, (A) BE&ET L, (B) BFHNET L, (C) AT —%, #ESM, (D) 2offt, OR
MINSIIHET D2 ENTE D, HlziE, (A), (B) 1Tk L TUFRBERSCEHi = XL ¥ —FE T H/nm
Rt & O EITH 2 LT, RiENSEZERILT D, (C) IZXILTIE, BT —%7477 0, BREHES
REIRIZB T 2 F ¥ VR ANARA R, BREENL (Fv oxovdhv, GIEERE), 770 be—FR7
AN K DRFINE R EN DD, ZH5IE, WERIZ ST MEERND Z LN R TH- 720, Zhb
DAHEN S ZfRHT 2 — RICR D AATRIMM 21T 9 2 & C, TORBELHERL, Mt mTiEcE
T AR PN OW TR 5,
3. ¥

Ky —=ZAFERTIE, RONFIZOWTHET D, OIS BEET —F & HOToREHESRGHA, 3 ook
DEHE, 3 RITIFETIF R RN IERRAT £ CO— B LI-iHMlC S &, ARTERT A S A F R VEB HE R %)
TEHEET =254 7T UMD S DEBRE DN SN T & K OHAT ORI 22 2R T4 00 8 FI I 2 gl L
720 @R U< REHIEAZEDEBIZ O T B EREOFHM 24T\, ZORBEN/ NS W & 2R LT,

S, T RE—MRTUR, BUKTTET ML DN SICONTHERLL, TRAC ZHWEH
FHIZE 2RI TR D R & OERY AR T EE BT LTl

*Kenichi Harada?, Hirohisa Kaneko?, Takamasa Miyaiji®, Taichi Takii* and Akira Mototani®
L Chubu Electric Power Co., Inc, 2 GNF-J, 3NFI, “Hitachi GE, 5Toshiba
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HHMREFEFEICE T ST I — FISERT 5FEI SGHEICET 585
(2) BT —2 ORFUERIT~OEE

Study on uncertainty propagation due to nuclear analysis codes on statistical safety evaluation method
(2) Influence of nuclear data covariance on static analysis
g L MR IR e AL R BRSO RE 2
IGNF-J, 2HEE )

A —XREF T, MW EZEFMTIEICBIT DN T A — 2 ORMEN ST 2 BFHI DV TH
E95, BEQR)TIE., BT %7477 ) KRNI DEBERT,
F—7J—F:BWR, 458, S 4% 7Y 2. LANCR, AETNA

1. ¥E

AR D2 ¢, 0T — % 2R & 95 BWR JFDEEATED S G S 2 T 2 OOV T L
Too FEE, BT =250~ N v 7 AL WHERO 6 EEZ DAL T, #FitH =2 — F LANCR, .l
R a—RF AETNA 2 —B L TITT2 7 X LTV 7B L D, RVAT AERHWTET —4 R
e S D DEPEIC RIET B L2 ERILT 5 & & bIT, FLDT 4 — RNy 72K DR SRR R %
ER LD T, ZOFRERIZOWVWTHET D,
2. BT — 3R ENSEEDTEEIL

1.3

1.2 ;
S AW S R T — 2 TR D CRICL T F A Mg t& 11 A
|2 J4.0. FPEZfEIC B7.1 ({H L. Pu240 X B7.1) Z&A L. Gd 25T ngi
%< DO T — 2 RENSEZRVIAALE D TH S, Fhick g °°
0.8

V. BRTEFEERRE (BWRIOXO 7 BBl (BHEE 4.2wt%, Gd # 13 : : : : : : 0o
AK) . 40%EA REL) ORMEN ST, MEIRRIEERIC DU C 1M eHE e °1°§%3@Wﬁgm 70°
= ~ o R 3 SR N Xz D LIS i
(2 0%~ L2 RIE L 72 (1), BE7— 5 R S 10 £ DI Bl EPHEER
PE~DEERRKEWAREMENE 2 iz,

LU b, WP OEHEERE (13 o A iEER, ABWR “FiffF.0) 2

- - 1) ! ! EMEEE
T, EARIGRIC OV TR R B & AR ARt £ | e
OSWREDH AR RN S Tholo, MR THERAM B | e mxmma
DB, BUNRR AR oI e e T B L LA | EE
/NS TR S Th -7 (K 2), go - i fﬁmﬁ

LT A—FNYIRNRICKDTFENSIERIR 04}49 EWFF(G%%A)
N 1 N — N } '.“'Rx
?ﬂﬁ@%’{ﬁﬁfﬁ®$ﬁﬁﬁ)é75%@)@‘1‘%1@1’%% l%U\Tk/J\éb‘EﬁEE‘J: H2. DR
LT, A FEEDT 1 — K3y 7 BRIC & B A8 EHL %
ELTWAZENEZOND, 74— Ky 7 ROEEL R

FBIbIc, BEOIFNAAL 5 - JEHREE - % ) SBEES  1a0] it
MEMELT RS B Ry 7T %t/ v 74— By il) oy o
BRI EIE O RN S A L7 2 5, @HFHE (Ra k- B gl
Py 77 %€/ 7 4=k yrbbh) LY LARICKENT ool
—Z DT OERHELA (K3), FLDT 4 — Ry Z7HRICK 0

e o -0.04 —0.02 0.00 0.02 0.04
% B KR I BE D A 7> SARPBZD R D3 sl S 47z BABHHEEENR

B3, 7Z4—Fy 28R (4470908

B0

[1] #s, b, AR FRROFR, 2HOL (2016), [2] hdh, fll, HAJRSFERKOFER, 2HO2 (2016)
Teppei Yamana, ‘Tadashi Ikehara, 'Hirohisa Kaneko, Masayuki Tojo, 2Kenichi Harada
1GNF-J, 2Chubu Electric Power Co., Inc
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MENREFMFZRICH T EHEI— FICEBRAT 7L SEIBICET S5
(3) HDHMBET—2 DBFHEBH~DEE
Study on uncertainty propagation due to nuclear analysis codes on statistical safety evaluation method
(3) Influence of nuclear data covariance on transient analysis
PEE Y LE LY L4 PR LR BB RE i
YHN.GE, 2GNF-J, >kl

R — AL TIE, MWLM TIEICBIT DN T A — X ORHEN ST D REHT OV T
B9, BERQQ)TIHH, 7 =X T4 77 VRN DOREEIRT,
F—J—F:BWR, #4538, TFo XL 7Y 7 HEZ 2T, LANCR, AETNA, TRACG

1. #&

BT — 2 IR &+ % GNF-J O BWR S DB HED S 3T S 27 & V|2 3R eBh e = —

R TRACG %##fi9 5 Z & T, WEMITE TO—B LIPS PIHETE D, KRAT LEHNTET
— X T4 7 Z ) A EDIF L ORI KT ERI LT, . BT =% 7477 U KD
&% E LT TRACG IZBWTHIL T A — 4% 2188 S8 575 9 (LUF, TRACG it k#at FiE LV H)
ZFER L., HON- NS % LANCR-AETNA-TRACG D— & L7=T7 v AV 7V 7 (LR, —H
FGUBELY T TEEND) KB bl U CE AR LT,

2 BT—E3 54T IVTHENSHEDEEL

AR IR 2 (2) TRl L7247 DEtE (13 » A iEifi, ABWR AT L) OS2 T, B A7
B — A N ZFRANER FRIT OV CEIEMRNT 2 92h U7z, MIER AR OIH] MCPR CTHIUMS{L L7- A
MCPR (LLF, ACPR/ICPR &\ 9) (Z2WTARMED & ORI TR HER 22 TH) 1.6% & B~ F2 1T
INEWT EWR Tz,

3. TRACG #t R#EH F R~ DAY | riion orngaea |
ERO—EZ XL T ) T EEBRRE L BT 4T

A 7T U R & D BT > T, TRACG HERH#E S F1E D
Mzt Lic, $hbb, —BI7 XY 7Y o 7HEICE D
AR R BB TR TP LT A =& (RA FIRESE) OEHERZE
BILOZEOSHBERERHNT, ZNENIRSIIZT X LT
> 7% FHE L C TRACG fi#dT FH O A 71 % 1R Ui EREAT 2 S0t L
72 (K1, ZoOkE, ACPRICPRIZOWTCARIEN S OFEIIMY ~———————————————————
BEWRATH 1L9% L7 0, BT X LY7o 7ikE vz
AW SFM & DT 03% o7, ZDOXIRENELDE
72 BRIX, TRACG &k FH FIE TN BET — 474 77 U R
N SRR T DI/ A — X OMBEEZ B EET 20 2 M
SELTEEHE LT TV D7, HOHMoEER Kb TV
O ThiEEZLND, ZOXICAFELRTIT-ET VX 2Y
YV TEOTNFL T A —Z W OB LY ACPRICPR
DRHEN S PRI D 2 LR SN, Lo, Afgicg Bl ARRICHEIS TRACGH R F %
WCET — 2 T4 77 ) Rifein & & %t5: & L= TRACG 1EkHF FiE O AME 2 MR T& 7=,
BE Xk
[1] #us, fl, BARTF PSR OES, 2HOL (2016), [2] L4, fill, HARRTFJIFSFKOFES, 2HO2 (2016) |
[3] B, fl, BARTFHFSHMOFL, L32 (2010)
YYu Jinguji, *Takeshi Yamada, 2Teppei Yamana, 2Kenjiro Yamamoto, Kenichi Harada,
"Hitachi-GE, *GNF-J, *Chubu Electric Power Co., Inc.
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MEMREFHHEFRICES TS
BEEI—FICERT AFENSEEICEHT HRE
(4) WELZDHRFEBAIRVBERT~DEE

Study on Uncertainty Propagation due to Nuclear Analysis Codes on Statistical Safety Evaluation Method
(4) Influence of Manufacturing Tolerance to Static and Transient Analyses
TR ZEEC!, PAN B, PSR SRS, JRm 2
VR REE T2 (BR), PR (BR)
AR —=RAFRTIE, MELZEFMFIEICBIT D7 A =2 ORENSICET M0 5 B, Bk
DRENED R B L RT,
F—7J— F : BWR, #MtHILEFMTE, AMENS, 77 o MEEMNT, iEAZE, AMCPR
1. 85 HITO7 7 2 MBIEMRT MG FREICB W T, BB o RLEAZEIC X 5 22T SLMCPR FEEIZ B W
TEHBEL TS0, KISERE, A7 7 LR B0 TIEBE L TRV, BREFOREAZED
WAL ANTREHEA ARG R o — R, 3 RTFLEHHE 2 — K, 3 R EEMT 2 — Rk 579
v NEERENT ATV, EORBEZFHE LR 2R T,
2-1. BHXNREESR 9x9 B (BAY) AU L7Z ABWR 7 > b, Effit o 7 VR LARRIC, [RE
BEAFTEET, # — B o A NZARRER) ) FRICHONWTT T v MBEMRT 21TV, AMCPR (i MCPR
2O OWERE i KABh &) Z3Hi L7z, Z2BeHEIE. FRPELL A 7 VKRB CTEM L7, 728
A=— Rix, tc B NEUPHYS!" (BREHEAG AR 22— F), &%BE CcoS3D® (3 Wt/ Latfia—F),
TRAC-BF1/COS3DP! (3 Yot 1-4F M figtT = — 1) 2 iz,
222 MEOEREAZDETIVE REORIEAZEL LT, Ry hOAME-BE - IBRHE, a8l L,
UHNZEE 20T HEBDMII LN > TEAZEEHHOEBEEL 7 VX ACARK (72720, £AZHEHM
OB, A2 2 D BENEIIFHE 7 — A BRI U, %8 Eh & 2 &k BAL Tk B NEUPHYS
AN~ LT, it T vt B, LT O bz1T -7,

(@) FtH 2 — F LOFK D720 £AERND 12 ML E OREHRICK LT, Fl—oB#&E% 52 7 (&
AT, EBEONY =—3 g3 1339 KO HE).,

(b) PR LA AR T HHEE b RNE A S D BURRELOBEI & L L CR—D L 0% vy,

(©) VAR IMERTYH, +5r, BURNRBEN LB OND 2 LD, 14 JMFEEZRE LT,

(d) AMCPR~DOHERBENGEGND KO JREHED 55 & T TR 2BH &% 5 2 72 (AMCPR
~ORBEN IR IR RT A =2 L LT IARA MR & TR T ARISEICEEOH D [HAFmH
Al R AN, EiiEtkE O T 04 ~OEBEE R KT H7-0),

2-3. BRM&ER SLE s — RO A WICE 2 28505 O O T o s 5% TE 35 BR 4G 0 #9151 MCPR CTHIKAL L 7=
AMCPR | B & OEHERZEIL 0.0007 Th o7z, KERXTA—ZDOEBOK/NELIET L0, [H/37 A—
B AMCPR ~5 2 2 ERE (AMCPR %2y, R1 DZENRTA—F e, b LT 74T 477 4>
T4 T UTEBROREE LTRM) ) & [T A —% ,Bo5HE) L0, £1OREEZEZ (F11rbH#H

E X5 AMCPR ZE) & OEHER 721X 0.0005 TH Y | AIRCERERHE ORI 0.0007 2R HH), 0% 1
XV, HEMRRT A—=FiF TR 7 T ARIEfE] & [TMCPR ANV KA KT THY, il

bt [ZWTEH I DAABEEART A —4 | ThHD, RA RRECCEREFHEFEHE R S, FoakcoEaE
OF¥ iR (REHE, AR COEBIHDROMEL) [CX-T BEN NS otz EZBND,

3. #ER BB ORITENFEN AMCPR ~5 2 28853 fEYE(R 2%

T 0.0007 &/hE ot (ZOBEHEMERIL =R )54 o £1 BINFTA—ADOFEN SEESE(x107)

EBCEDbORE] LALND), LEioT, Miaze X1 | x2 | x3 | x4 | x5
R TR BV CEET &AW AT A—y ) LLCgge (X 01y 00 001 -0.2) 04
fcﬁl/‘ : k 7§§6ﬁ%}8\én7":0 X2 0 2 0 0 0 1 _0. 4
sEH x3 0.1 -0.1 -0.4
[1] Y. KANAYAMA, et al., “Validation of NFI BWR Fuel Assembly Design | X% 1.0] 0.2

Code NEUPHYS with Critical Experiment,” ANFM 2009. x5 2.9
[2] M. TOKASHIK]I, et al., “Validation of NFI BWR Nuclear Design system R

for MOX loading Core Analysis: Tracking Analysis of Gundremmingen x1:7R4 FiZEk

Unit B,” ANFM 2009. X2 EFEHEFEIE.
[3] A. UL et al., “Peach Bottom 2 Turbine Trip Simulation using Best x3:MCPR 4 BED R AF

Estimate Coupled 3-D Core and Thermal-Hydraulic System,

TRAC-BF1/COS3D,” PHYSOR 2002. X4 MOPR S (1B D /3 IV 7

X5: A7 5 LiER1E
TVT
ox; )\ dx ;
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Kenichi Harada® ( of
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2
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[3M11-16] Probabilistic Risk Assessment
Chair: Yasushi Okano (JAEA)
Wed. Mar 29, 2017 2:45 PM - 4:20 PM Room M (16-504 Building No.16)

[3M11] Probabilistic Risk Assessment Method Development for High
Temperature Gas-cooled Reactors
*Hiroyuki Sato', Akemi Nishida', Ken Muramatsu?, Hitoshi Muta?, Tatsuya Itoi®, Tsuyoshi
Takada®, Masayuki Tanabe®, Tsuyoshi Yamamoto® (1. Japan Atomic Energy Agency, 2. Tokyo
City University, 3. The University of Tokyo, 4. JGC Corporation)
2:45 PM - 3:00 PM

[3M12] Probabilistic Risk Assessment Method Development for High
Temperature Gas-cooled Reactors
*Kosuke Matsuda’, Ken Muramatsu’, Hitoshi Muta’, Hiroyuki Sato?, Akemi Nishida?, Tatsuya
Itoi® (1. Tokyo City Uiversity Graduate Division, 2. JAEA, 3. Tokyo University)
3:00PM - 3:15PM

[3M13] Probabilistic Risk Assessment Method Development for High
Temperature Gas-cooled Reactors
*Tatsuya Itoi', Tsuyoshi Takada', Akemi Nishida®, Ryohei Tanaka', Takenori Hida' (1. The
University of Tokyo, 2. Japan Atomic Energy Agency)
3:15PM - 3:30 PM

[3M14] Probabilistic Risk Assessment Method Development for High
Temperature Gas-cooled Reactors
*Yuki Honda", Hiroyuki Sato', Yosuke Shimazaki', Shigeaki Nakagawa', Hirofumi Ohashi' (1.
Japan Atomic Anergy Agency)
3:30PM - 3:45PM

[3M15] Study on Evaluation Method of Internal Flooding Scenario Considering
Time Uncertainty
*Shohei Nakai’, Satoshi Takeda', Takanori Kitada' (1. Osaka University )
3:45PM - 4:00 PM

[3M16] The Progress of PRA for SHIKA NPS unit2
*Kazuhiro Sugihara?, Mutsuhiro Nakata', Toshihiro Aida’, Daisuke Suimon’, Shinichi Hamatani’,
Hiroto Matsumoto?, Takuma Takahashi?, Takayuki Negishi? (1. Hokuriku Electric Power Co., 2.
Nuclear Engineering and Services Co.)
4:00 PM - 4:15PM
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ERARFORERMRLTEFE (ERERW) X7 FEFE) ORAR
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Probabilistic Risk Assessment Method Development for High Temperature Gas-cooled Reactors
(3) Project overview and progress
PERERZ Y, FEHEBSE Y, AHaRE?, BREC?, SRR S, mEZL S, B S LR
VR R, PHGRERTTRE, AR KT, CRiE
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Probabilistic Risk Assessment Method Development for High Temperature Gas-cooled Reactors
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for Accident Sequences Involving Multiple Piping Ruptures in Seismic PRA
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Probabilistic Risk Assessment Method Development for High Temperature Gas-cooled Reactors
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An overview of development plan for seismic PRA methodology for high temperature gas-cooled reactors (HTGRsS)

is discussed focusing on seismic fragility analysis.
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