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Room A

Oral presentation | VI. Fusion Energy Engineering | 601-2 Fusion Reactor
Material Science (Reactor and Blanket Materials, Irradiation Behavior)

[1A01-06] Liquid Metal and Functional Materials
Chair:Teppei Otsuka(Kindai Univ.)
10:15 AM - 11:55 AM Room A (11 Bildg.1F 1101)

[1A01] Formation behavior and adhesion strength of
protective oxide layer on FeCrAl-ODS alloys
*Yoshiki Kitamura', Naoko Oono?, Yoshimitsu
Hishinuma®, Masatoshi Kondo' (1. Tokyo Tech, 2.
Yokohama Natl. Univ., 3. NIFS)

10:15 AM - 10:30 AM

[1A02] Investigation on repair technique of functional
coatings by recoating
*Tetsuma Ito", Hikaru Fujiwara’, Kento Shirota’,
Wataru Matsuura’, Kheim Do Duy1, Yuka Shimizu' (1.
Shizuoka University )

10:30 AM - 10:45 AM

[1A03] Fabrication and characterization of silica-based
functional coating
*Yuka Shimizu®, Hikaru Fujiwara', Kento Shirota’,
Wataru Matsuura’', Tetsuma Ito’, Takumi Chikada'

(1. Shizuoka Univ.)
10:45 AM - 11:00 AM

[1A04] a-Al,O; layer formation on inner surface of
APMT tube for reduction of MHD pressure drop
in liquid metal blanket manifold system
*Ryuhei Muto’, Ryunosuke Nishio', Teruya Tanaka?,
Masatoshi Kondo' (1. Tokyo Tech, 2. NIFS)
11:00 AM - 11:15 AM

[1A05] Reduction of MHD pressure drop by electrical
insulating a-Al,O; layer on FeCrAl-ODS alloys in
liquid breeder blankets of fusion reactors
*Ryunosuke Nishio', Teruya Tanaka?, Naoko Oono®,
Masatoshi Kondo' (1. Tokyo Tech, 2. NIFS, 3.
Yokohama Natl. Univ. )

11:15 AM - 11:30 AM

[1A06] Lithium isotope distribution between liquid
metal and ternary chloride molten salt
*Ryo Ito’, Fu Nomoto', Shun Aratani’, Keisuke Mukai’,
Juro Yagi' (1. Kyoto Univ.)

11:30 AM - 11:45 AM
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[1A07-11] Divertor and Superconducting

Materials
Chair:satoshi konishi(Kyoto Fusioneering)
2:45 PM - 4:10 PM Room A (11 Bildg.1F 1101)

[1A07] High Accurate Evaluation of Deuterium and
Helium Behavior in Tungsten by STEM-EELS
*Kohei Sano', Tomoya Sawae', Mitsutaka Haruta?,
Hiroki Kurata?, Mitsutaka Miyamoto' (1. Shimane
Univ., 2. Kyoto Univ.)
2:45PM - 3:00 PM

[1A08] Effects of Mo or Zr Addition on Plasma
Irradiation Resistance of W-Y,0O; Alloy
*Qiu Xu', Mitsutaka Miyamoto?, Masayuki Tokitani®,
Koichi Sato* (1. Institute for Integrated Radiation
and Nuclear Science, Kyoto University, 2. Shimane
University, 3. National Institute for Fusion Science, 4.
Kagoshima University)
3:00PM - 3:15PM

[1AQ9] Strain reduction in tungsten due to annealing
and change in hydrogen isotope permeation
behavior.
*Hiroki Yata', Kobayashi Makoto'?, Takuya
Nagasaka'? (1. The Graduate University for
Advanced Studies, 2. National Institute for Fusion
Science)
3:15PM - 3:30 PM

[1A10] Role of nuclear transmuted Re on tungsten by
HD mixed plasma irradiation Hydrogen isotope
permeation behavior for W-Re alloy by HD mixed
plasma exposure
*Yuzuka Hoshino', Naoko Ashikawa?, Yasuhisa Oya'
(1. Shizuoka Univ., 2. NIFS)
3:30PM - 3:45PM

[1A11] Evaluation of irradiation defects in REBCO with
first-principal calculation
*Kota Sakurai’, Naoko Oono' (1. Yokohama Natl.
Univ.)
3:45PM - 4:00 PM
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[1A12-15] Neutron Multiplier and Solid Breeder

Materials
Chair:Qiu Xu(Kyoto Univ.)
4:10 PM - 5:15 PM Room A (11 Bildg.1F 1101)
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[1A12] In-situ observation of gas retention behavior in

Be using TEM equipped with a mass



spectrometer
*Tomoya Nakao", Tomoya Sawae', Shinsuke Okubo”,
Mitsutaka Miyamoto' (1. Shimane Univ.)
4:10 PM - 4:25 PM

[1A13] Changes in Tritium Release Behavior of Li,TiO5-
Li,SiO, Mixed Ceramic Materials by Lead
Addition Rate
*Asahi Sanfukuji1, Qilai Zhou?, Tan GuangfanS, Makoto
Koayashi*, Yasuhisa Oya' (1. Shizuoka Univ., 2.
Wuhan University of Technology, 3. University of
Science and Technology Beijing, 4. NIFS)
4:25PM - 4:40 PM

[1A14] Effect of irradiation dose on tritium release
behavior of neutron irradiated Li,TiO;-Li,SiO,
mixed ceramic
*Qilai Zhou'?, Asahi Sanfukuji', Tan Guangfan', Oya
Yasuhisa' (1. Shizuoka Univ., 2. Wuhan Univ. of
Technol., 3. The Univ. of Sci. and Technol. Beijing)
4:40 PM - 4:55 PM

[1A15] Comparison of tritium recovery behavior in
Li2TiO3-Li4SiO4 ceramic pebbles and powder
irradiated with neutron
*Quangfan Tan', sanfukuji asahi?, hirata shiori?, Qilai
Zhou®, Yasuhisa Oya?, Yingchun Zhang' (1. University
of Science and Technology Beijing., 2. Shizuoka Univ.,
3. Wuhan University of Technology.)
4:55PM - 5:10 PM

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

[1C01-06] SA Analysis

Chair:Takahisa Matsuzaki(HGNE)
10:15 AM - 11:55 AM Room C (11 Bildg.2F 1106)

[1CO1] Development of SIMMER-V code system using
new physical models
*Hirotaka Tagami’, Shinya Ishida’, Yoshiharu Tobita",
Yasushi Okano', Hidemasa Yamano®, Shigenobu Kubo",
Frederic Payot?, Laurent Saas?, Laurent Trotignon?,
Pierre Gubernatis® (1. JAEA, 2. CEA)
10:15 AM - 10:30 AM

[1C02] Development of detailed fuel pin model in
SIMMER-V code
*Shinya Ishida’, Hirotaka Tagami1, Yasushi Okano',

Hidemasa Yamano, Shigenobu Kubo' (1. JAEA)
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10:30 AM - 10:45 AM

[1C03] Development of a CFD Compressible Fluid
Dynamics Simulation Code: BAROC for Safety
Analysis of Containment Vessel and Building
Under Severe Accident Conditions
*Fumitomo Onishi', Achihiro Hamano', Toshiharu
Mitsuhashi !, Atsuo Takahashi', Hirotaka Hadachi',
Hideaki Koike! (1. AdvanceSoft)
10:45 AM - 11:00 AM

[1C04] Development of a CFD Compressible Fluid
Dynamics Simulation Code: BAROC for Safety
Analysis of Reactor Containment Vessel and
Building Under Severe Accident Conditions
*Atsuo Takahashi', Toshiharu Mitsuhashi', Fumitomo
Onishi’, Hirotaka Hadachi', Achihiro Hamano', Hideaki
Koike' (1. AdvanceSoft Corporation)
11:00 AM - 11:15 AM

[1CO5] Automatic pressure loss coefficient search of
duct works for room heat up analysis
*MINGXI WEI", Daisuke Fujiwara1, Kouta Tominaga1

(1. TEPCO SYSTEMS CORPORATION)

11:15 AM - 11:30 AM

[1C06] Evaluation of the factors that prevent the
reactor building of 1F2 from exploding
*Penghui Chai’, Kenichirou Nozaki', Shouichi Suehiro’,
Takeshi Honda?, Masato Mizokami?, Shinya Mizokami?,
Kenji Owada® (1. TEPCO SYSTEMS COOPRATION, 2.
Tokyo Electric Power Company Holdings, Inc.)

11:30 AM - 11:45 AM
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[1C0O7-10] FP Behavior
Chair:Taizo Kanai(CRIEPI)
2:45 PM - 3:50 PM Room C (11 Bildg.2F 1106)

[1C07] Study on Formation Behavior of Gaseous lodine
during SFR Severe Accidents
*Hiroshi Seino’, Toshiki Kondo', Daisuke Doi’, Shin
Kikuchi' (1. JAEA)
2:45 PM - 3:00 PM

[1C08] Study on Formation Behavior of Gaseous lodine
during SFR Severe Accidents
*Daisuke Doi', Toshiki Kondo', Shin Kikuchi', Hiroshi
Seino' (1. JAEA)
3:00 PM - 3:15PM

[1C09] Study on Formation Behavior of Gaseous lodine



during SFR Severe Accidents

*Toshiki Kondo', Shin Kikuchi', Daisuke Doi’, Hiroshi

Seino' (1. JAEA)

3:15PM - 3:30 PM

[1C10] Evaluation of FP behavior Models in SAs

*Hidetoshi Karasawa', Shuuhei Miwa’, Chiaki Kino?
(1. JAEA, 2. IAE)

3:30 PM - 3:45PM

Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear
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[1C11-14] FCVS
Chair:Xiaoyu Zheng(JAEA)
3:50 PM - 4:55 PM Room C (11 Bildg.2F 1106)

[1C11] Advanced Filtered Containment Venting System
by lonic Liquid
*Daiki Nunokawa', Kazuo Tominaga®, Sohei Fukui' (1.
HGNE)
3:50PM - 4:05PM

[1C12] Advanced Filtered Containment Venting System
by lonic Liquid
*Sohei Fukui®, Yoichi Wada', Daiki Nunokawa’, Kazuo
Tominaga1 (1. HGNE)
4:05PM - 4:20 PM

[1C13] Advanced Filtered Containment Venting System
by lonic Liquid
*Taizo Kanai', Sohei Fukui?, Daiki Nunokawa?, Yoichi
Wada?, Kazuo Tominaga® (1. CRIEPI, 2. HGNE)
4:20 PM - 4:35 PM

[1C14] Development of a filter vent system to prevent
exposure to radioactive noble gases
*Takahisa Matsuzaki', Daiki Nunokawa', Motoi
Tanaka', Kazuaki Kito', Tadashi Fujii', Yasutaka Aoki?,
Yasuyuki Asami® (1. HGNE, 2. TOSHIBA ESS, 3. TEPCO
HD)
4:35 PM - 4:50 PM

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

[1D01-08] Radiation Shielding
Chair:masahiro yoshida(NUSTEC)
2:45 PM - 4:55 PM Room D (12 Bildg.2F 1222)

[1D01] Shielding design for gas bremsstrahlung of the
electron storage ring at NanoTerasu

*Hiroki Matsuda', Masayuki Hagiwara', Akihiro
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Takeuchi’, Toshiro Itogaz, Hiroyuki Konishi' (1. QST,
2. JASRI)
2:45 PM - 3:00 PM

[1D02] Discussion on the Standardization of Shielding
Material focusing on Shielding Concrete (21)
*Mikihiro Nakata', Yukio Sakamoto?, Masahiro
Yoshida®, Koji Oishi®, Hidenori Kawano® (1. NDC, 2.
ATOX, 3. NUSTEC, 4. JER)
3:00 PM - 3:15 PM

[1D03] Evaluation of the effect of random storage in
clearance measurement containers on the
radioactivity conversion factor (2)
*Masato Watanabe', Toshio Kuzuya2 (1. Chubu
Electric Power, 2. Techno Chubu )
3:15PM - 3:30PM

[1D04] Shielding Experiment with 24 GeV Protons at
CERN/CHARM
*Tetsuro Matsumoto', Akihiko Masuda’, Eunji Lee 2,
Toshiya Sanami?, Takahiro Oyamaz, Tsuyoshi
Kajimoto3, Noriaki Nakao*, Robert Froeschl®, Elpida
Iliopoulou %, Angelo Infantino® (1. AIST, 2. KEK, 3.
Hiroshima Univ., 4. Shimizu, 5. CERN)
3:30 PM - 3:45PM

[1D05] Validation experiments in V&V for shielding
analysis codes
*Shinji GOKO', Maho KAWAGUCHI', Tetsuro
MATSUMOTO?, Akihiko MASUDA?, Seiya MANABE?,
Hideki HARANO?, Osamu SATO?, Koichi OKUNO*,
Toshiya SANAMI®® (1. NRA, 2. AIST, 3. NUCLTECH, 4.
HAZAMA ANDO, 5. KEK, 6. SOKENDAI)
3:45PM - 4:00 PM

[1D06] Shielding Experiment with 24 GeV Protons at
CERN/CHARM
*Eunji Lee', Tetsuro Matsumoto?, Akihoko Masuda?,
Toshiya Sanami’, Nobuhiro Shigyo3, Tsuyoshi
Kajimoto®, Noriaki Nakao®, Robert Froeschl®, Elpida
lliopoulou®, Angelo Infantino® (1. KEK/SOKENDAI, 2.
AIST, 3. Kyushu Univ., 4. Hiroshima Univ., 5. Shimizu, 6.
CERN)
4:00 PM - 4:15 PM

[1D07] Characterization of neutrons emitted from fuel
debri
*Taichi Matsumura®, Masahiro Sakamoto’, Kenichi
Terashima', Eka Sapta Riyana1, Keisuke Okumura' (1.
Japan Atomic Energy Agency)
4:15 PM - 4:30 PM



[1D08] Construction of a dose rate evaluation system
using point cloud data
*Tsutomu Okamoto', Takeshi Sugita’ (1. NAIS)
4:30 PM - 4:45 PM

Oral presentation | |. General Issues | General Issues

[1F01-03] Safety Culture &Future Technology
Chair:Tetsuo Sawada(former Tokyo Institute of Technology)
2:45 PM - 3:35 PM Room F (12 Bildg.3F 1232)

[1FO1] Generational Differences in Safety Climate
Assessment of Nuclear Industry Employees
*Tsukasa Teraguchi' (1. Institute of Nuclear Safety
System)
2:45PM - 3:00 PM

[1F02] Changes in the Safety Climate at Nuclear Power
Plants
*Hirokazu Fukui' (1. INSS)

3:00 PM - 3:15 PM

[1FO3] Applicability of SMR Technology in Japan
Reactor -Thermal Application-

*Yutaro Aoki', Glenn Harvel® (1. FUT, 2. Ontario Tech
Univ.)
3:15PM - 3:30 PM

Oral presentation | I. General Issues | General Issues

[1F04-06] Communication
Chair:Ryuichi Yamamoto(none)
3:35PM - 4:25 PM Room F (12 Bildg.3F 1232)
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Chair:Yoshihito Takeda(Hokkaido Univ.)
4:25 PM - 5:30 PM Room F (12 Bildg.3F 1232)

[1FO7] Survey research of Fukui Prefecture High School
Student's Mindset/Attitude Towards Atomic
Energy 2021&2022
Yuno MORI", Yuri IMAIZUMI", *Yukinori ASAI", Tetsuo
SAWADA (1. Fukuiminami Highschool)
4:25PM - 4:40 PM

[1F08] Consideration in Public Opinion Concerning
Nuclear Power Generation in Europe
*Shinichi Oiso' (1. INSS)
4:40 PM - 4:55 PM

[1FO9] 10-year Trajectories of awareness after
Fukushima accident
*Tomohiro Fujita® (1. INSS)
4:55PM - 5:10 PM

[1F10] Trends in Public Opinion on the Use of Nuclear
Energy after the Fukushima Daiichi Nuclear
Disaster
*Yoshihiko SHINODA" (1. Fukushima Prefectural
Center for Environmental Creation)

5:10 PM - 5:25 PM

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

[1G01-07] Decommissioning of Accident NPP
Chair:Yukihiro IGUCHI(Univ. of Fukui)
10:00 AM - 11:55 AM Room G (13 Bildg.1F 1311)

[1F04] Analysis of energy-related posts in social media
*MIKIHIRO TADA" (1. Institute of Nuclear Safety
System, Incorporated)
3:35PM - 3:50 PM

[1FO5] Analysis of topics for deepening the discussion
over nuclear power generation
*Nao Shiino', Makoto Takahashi' (1. Tohoku Univ.)
3:50 PM - 4:05 PM

[1FO6] Approach for Care and Better Communication to
Health Risk of Radiation
*Reiko Kuwagaki', Motoko KOSUGI?, Tomoko
TSUCHIYA® (1. CRIEPI, 2. Shizuoka Univ., 3.
TONeRiCo)
4:05PM - 4:20 PM
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[1F07-10] Social Survey
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[1G01] Current Status of “ the Cooperative Research
Division on Innovative Technologies for 1F
Decommissioning in the Center for Fundamental
Research on Nuclear Decommissioning, Tohoku
University”

*Takayuki Aoki', Koji Dozaki', Yutaka Watanabe' (1.
Tohoku University)
10:00 AM - 10:15 AM

[1G02] Study on Rational Treatment/Disposal of
Contaminated Concrete Waste Considering
Leaching Alteration
*Yuka Morinaga’, Daisuke Minato', Keisuke
Matsumoto?, Shinichiro Uematsu?, Toru Nagaoka',
Naoko Watanabe?, Tamotsu Kozaki? (1. Central
Research Institute of Electric Power Industry, 2.
Hokkaido Univ.)

10:15 AM - 10:30 AM



[1G03] Study on Rational Treatment/Disposal of
Contaminated Concrete Waste Considering
Leaching Alteration
*Keisuke Matsumoto’, Kyoya Watanabe’, Shinichiro
Uematsu’, Naoko Watanabe', Tamotsu Kozaki', Yuka
Morinaga?, Daisuke Minato?, Toru Nagaoka? (1.
Hokkaido Univ., 2. CRIEPI)

10:30 AM - 10:45 AM

[1G04] Study on Rational Treatment/Disposal of
Contaminated Concrete Waste Considering
Leaching Alteration
*Koike Hiromichi’, Uematsu Shinichiro®, Watanabe
Naoko', Kozaki Tamotsu’, Morinaga Yuka®, Minato
Daisuke?, Nagaoka Toru® (1. Hokkaido Univ., 2.
CRIEPI)

10:45 AM - 11:00 AM

[1G05] Study on Rational Treatment/Disposal of
Contaminated Concrete Waste Considering
Leaching Alteration
*Tomoki Miura’, Katsufumi Hashimoto', Takafumi
Sugiyama’', Yingyao Tan' (1. Hokkaido Univ.)
11:00 AM - 11:15 AM

[1G06] Study on Rational Treatment/Disposal of
Contaminated Concrete Waste Considering
Leaching Alteration
*Daisuke Kawasaki', Nishino Nishino, Naoko
Watanabe?, Yoshikazu Koma® (1. Univ. of Fukui, 2.
Hokkaido Univ., 3. JAEA)

11:15 AM - 11:30 AM

[1G07] Study on Rational Treatment/Disposal of
Contaminated Concrete Waste Considering
Leaching Alteration
*Naoko Watanabe', Satoshi Yanagihara?, Daisuke
Kawasaki?, Yoshikazu Koma®, Tamotsu Kozaki' (1.
Hokkaido Univ., 2. Univ. of Fukui, 3. JAEA)

11:30 AM - 11:45 AM
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2:45PM - 3:00 PM

[1G09] Development of Risk Informed Aging
Management Program in Decommissioning
*Masao Uesaka', Kenta Murakami? (1. Nagaoka
University of Technology, 2. The University of
Tokyo)
3:00PM - 3:15PM

[1G10] Development of Technologies for Virtual Reality
Simulation under Remote Operation for
Decommissioning of Nuclear Power Plants
*Hiroshi Seki’, Takayasu Kasahara', Katsuhiko
Hirano?, Takahiro Nagai® (1. Hitachi, 2. HGNE)
3:15PM - 3:30 PM

[1G11] Research and development of lead block cutting
technique for decommissioning nuclear power
plants Il
*Tomohisa Gotou'*, Glenn Harvel?, Yutaro Aoki’,
Takeyoshi Sunagawa' (1. FUT, 2. Ontario Tech Univ.,
3. Taihei Dengyo Ltd.)
3:30PM - 3:45PM

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

[1G12-15] Measurement Technology on

Decommissioning
Chair:Daisuke Kawasaki(Univ. of Fukui)
3:50 PM - 5:00 PM Room G (13 Bildg.1F 1311)

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

[1G08-11] Evaluate Technology on

Decommissioning
Chair:Naoko Watanabe(Hokkaido Univ.)
2:45 PM - 3:50 PM Room G (13 Bildg.1F 1311)

[1G08] A Study for the optimization of the
decommissioning project of nuclear facilities
*Yukihiro IGUCHI", Daisuke KAWASAKI', Satoshi
YANAGIHARA" (1. University of Fukui)
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[1G12] Development of Clearance Measurement Method
by Plastic Scintillation Fiber
*Yasushi Nagumo', Yuri Yoshihara', Kiyotaka Ueda?,
Yoichi Tsunoda® (1. Hitachi, 2. HGNE)
3:50PM - 4:05PM

[1G13] Evaluation of Exposure Dose using Recordings of
Avatar Movement in XR
*Hiroko Nakamura Miyamura1, Tomoki Sato', Yoshiaki
Numata', Yasuhiro Tobita", Ayako lwata', Masahiko
Machida' (1. JAEA)
4:05PM - 4:20 PM

[1G14] ORIGEN and ORGEN-S activation libraries
produced from JENDL-5
*Chikara Konno', Mami Kochiyamaq, Hirokazu Hayashi1
(1. JAEA)
4:20 PM - 4:35PM

[1G15] Study on the identification of R&D tasks
necessary for the establishment of non-
destructive inspection technique using

terahertz waves



*Koji Dozaki', Tadao Tanabe?, Sho Fujii®, Tomoya
Nishiwaki', Takayuki Aoki' (1. Tohoku University, 2.
Shibaura Inst. of Tech., 3. National Institute of
Technology, Kisarazu College)

4:35PM - 4:50 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 504-1
Isotope Separation, Application of Isotopes, Uranium Enrichment
[1HO1-05] Isootope Separation

Chair:Shuichi Hasegawa(UTokyo)

10:30 AM - 11:55 AM Room H (13 Bildg.1F 1312)

[1HO1] Li-7 Enrichment Technology Development by
MCCCE Method
*Mai Fukumori', Kaede Yamada', Makoto Hasegawa1,
Takashi Tsunada?, Kenya Tanaka?, Tadafumi
Kishimoto® (1. ATOX, 2. Pesco, 3. Osaka Univ.)
10:30 AM - 10:45 AM

[1HO2] Li-7 Enrichment Technology Development by
MCCCE Method
*Tadafumi Kishimoto', Izumi Ogawaz, Kenji Matsuoka',
Takao Fukumoto', Ryuta Hazama®, Makoto Hasegawa®,
Mai Fukumori®, Takanobu Shiraishi®, Tomohiko
Kawakami®, Takehiko Tsukahara® (1. Research Center
for Nuclear Physics, Osaka University, 2. Fukui
University, 3. Osaka SangyOsaka Sangyou University,
4, ATOX CO.LTD, 5. KAKEN CO.LTD, 6. Tokyo Institute
of Technology)
10:45 AM - 11:00 AM

[1HO3] Li-7 Enrichment Technology Development by
MCCCE Method
*Naoki Horiguchi Horiguchi®, Hiroyuki Yoshida',
Yoshihiro Kitatsuji1, Mai Fukumori?, Makoto
Hasegawa?, Tadafumi Kishimoto® (1. JAEA, 2. ATOX,
3. Osaka Univ.)
11:00 AM - 11:15 AM

[1HO4] Applicability Evaluation of Simulated Moving
Bed Process for Separation of Lithium Isotopes
*Shotaro Kato', Shun Komura', Toshimasa Ohashi’,
Takahiko Sugiyama®' (1. Nagoya Univ.)
11:15 AM - 11:30 AM

[1HO5] Evaluation of Separative Performance of
Water-Hydrogen Chemical Exchange Column
Packed with Hydrophobic Platinum Catalyst
Supported on Porous Silica Beads

*Yuka Nakane', Toshimasa Ohashi’, Takahiko
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Sugiyama®' (1. Nagoya Univ.)
11:30 AM - 11:45 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 504-2
Nuclear Chemistry, Radiochemistry, Analytical Chemistry, Chemistry of
Actinide Elements

[1HO6-10] Separation and Recovery of Actinide

Elements
Chair:Tatsuya Suzuki(Nagaoka University of Technology)
2:45PM - 4:10 PM Room H (13 Bildg.1F 1312)

[1HO6] Fundamental Study on Carbonate-based Simple
Reprocessing Utilizing Photochemical Reactivity
of UO,*

Shogo Uchida’, Satoru Tsushima'-, *Koichiro Takao'
(1. Tokyo Tech, 2. HZDR)
2:45PM - 3:00 PM

[1HO7] Recycling Double-headed 2-pyrroridone
Derivatives through Conversion of Recovered
Uranyl Nitrate Deposits to Yellowcake in
NUMAP Reprocessing
*Ryoma Ono", Koichiro Takao' (1. Tokyo Tech)
3:00PM - 3:15PM

[1HO8] Development of Advanced Adsorbent for
Uranium Recovery from Seawater Based on
Uranyl Coordination Chemistry
*Koma Ito", Koichiro Takao' (1. Tokyo Tech)
3:15PM - 3:30 PM

[1HO9] Batchwise multi-stage extraction using ADAAM
extractant for mutual separation of Am and Cm
*Yuji Sasaki', Masashi Kaneko', Hideya Suzuki’,
Yasutoshi Ban' (1. Japan Atomic Energy Agency)
3:30 PM - 3:45PM

[1H10] Separation of Am by a mixed solvent of two
extractants (ADAAM and B-TONAADA) in the
SELECT process
*Hideya Suzuki®, Kojiro Shimojo', Satoshi Nakamura',
Tatsuya Emori’, Tatsuya Kurosawa', Mitsunobu
Shibata’, Tomohiro Kawasaki', Ban Yasutoshi' (1.
Japan Atomic Energy Agency)
3:45PM - 4:00 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 504-2
Nuclear Chemistry, Radiochemistry, Analytical Chemistry, Chemistry of
Actinide Elements

[1H11-13] Adosorption on Soil, Analytical

Technique
Chair:Yuji Sasaki(JAEA)
4:10 PM - 5:00 PM Room H (13 Bildg.1F 1312)




[1H11] Effect of Chemical Interaction of Carboxylic
Acids on Cs(l) Adsorption Behavior onto Soil
Minerals
*TAEYI NAM', Koichiro Takao' (1. Tokyo Tech)
4:10 PM - 4:25PM

[1H12] Development of analytical method of 129 and
*°Cl for radioactive rubbles
*Yuki Ohta’, Kiyoko Kurosawa', Yoshiaki Motoki',
Van-Khoai Do", Takahiro Furuse' (1. JAEA)

4:25 PM - 4:40 PM

[1H13] Development of ultramicro analysis technology
for fuel debris analysis
*ZhuoRan Ma', Takaharu Tatsuno', Yoshiya Homma?,
Kenji Konashi?, Tatsuya Suzuki' (1. Nagaoka Univ. of
Tech., 2. Tohoku Univ.)

4:40 PM - 4:55 PM

Room |

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

[1101-03] Vitrification 1

Chair:Tomofumi Sakuragi(RWMC)
10:00 AM - 10:50 AM Room | (13 Bildg.1F 1313)

[1101] Elucidation of fine alloy behavior in molten glass
*Koya Yamazaki', Naoki Tarumi’, Isamu Sato', Haruka
Tada?, Haruaki Matsuura' (1. Tokyo City University,
2. IHI Corporation)
10:00 AM - 10:15 AM

[1102] Evaluation of oxygen partial pressure
dependence of oxidation and evaporation
behavior of insoluble residues (noble metal
precipitation) in high-level radioactive waste
*Yuki Oiwa', Isamu Sato', Haruaki Matsuura', Koya
Yamazaki', Naoki Tarumi', Sayaka Chiba’, Haruka Tada®

(1. TCU, 2. HI)

10:15 AM - 10:30 AM

[1103] Evaluation of nitric acid dissolution behavior of
insoluble residue simulated alloys
*Sayaka Chiba', Koya Yamazaki', Haruaki Matsuura’,
Isamu Sato’, Haruka Tada® (1. TCU, 2. IHI)
10:30 AM - 10:45 AM

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

[1104-07] Vitrification 2
Chair:Tetsuji Yano(Tokyo Tech)
10:50 AM - 11:55 AM Room | (13 Bildg.1F 1313)
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[1104] MoO; solubility and durability of simulated
radioactive waste glass containing V,O,
*Minako Nagata', Toshiaki Ohira', Toru Sugawara® (1.
Akita University, Graduate School of Engineering
Science)

10:50 AM - 11:05 AM

[1105] Study on Vitrification Plan of High Level Liquid
Waste in the TVF
*Seima Suzuki', Hikaru Ohtaka’, Yasufumi Usui?, Yoshin
Morigaki?, Ryosuke 1to® (1. JAEA, 2. IHI)

11:05 AM - 11:20 AM

[1106] Investigation of chemical state of uranium
contained in borosilicate glass
*Nanako Katsuoka’, Takayuki Nagai1, Yoshihiro
Okamoto', Takehiko Inose?, Daisuke Akiyama®, Akira
Kirishima®, Nobuaki Sato® (1. JAEA, 2. Inspection
Development, 3. Tohoku Univ.)

11:20 AM - 11:35 AM

[1107] Effect of metal-supported catalyst on the
hydrothermal decomposition of solvent
degradation products in reprocessing process
*Mayu Shimosawa’, Tatsuya Horimai?, Kiyoshi Anzai?,
Norio Kanehira®, Tetsuo Honma' (1. NIT Hachinohe
College, 2. JNFL)

11:35 AM - 11:50 AM

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

[1108-11] Vitrification 3
Chair:Fumihiko Kanayama(JAEA)
2:45 PM - 3:50 PM Room | (13 Bildg.1F 1313)

[1108] Solidification of Radioactive Cs in Fly Ash
Washing Water by Indrum Vitrification
Technology
*Shinta Watanabe', Kenji Takeshita', Miki Harigai',
Kazuo Utsumi', Junichi Munezawa® (1. Tokyo Tech., 2.
Envirotech devlopment)

2:45 PM - 3:00 PM

[1109] Solidification of Radioactive Cs in Fly Ash
Washing Water by Indrum Vitrification
Technology
*Kenji Takeshita', Shinta Watanabe', Kazuo Utsumi’,
Junichi Munezawa? (1. Tokyo Tech, 2. Envirotech
Development)

3:00 PM - 3:15PM

[1110] Basic Research Programs of Vitrification



Technology for Waste Volume Reduction
*HIDENORI KAWASHIMA", Yasufumi Usui', Norio
Kanehira?, Masayuki Takeuchi®, Yoshihiro Okamoto?®,
Tsuyoshi Usami* (1. IHI, 2. JNFL, 3. JAEA, 4. CRIEPI)
3:15PM - 3:30 PM

[1111] Basic research programs of vitrification
technology for waste volume reduction
*Tomofumi Sakuragiﬂ, Ryo Hamada', Miki Harigai1,
Hidekazu Asano’, Kota Kawai?, Mariko Regalado?, Naoki
Kondo?, Oniki Toshiro®, Ryosuke Ito® (1. RWMC, 2.
MRI, 3. HI)
3:30 PM - 3:45PM

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

[1112-16] Vitrification 4

Chair:Ryo Hamada(RWMC)
3:50 PM - 5:10 PM Room I (13 Bildg.1F 1313)

[1112] Basic Research Programs of Vitrification
Technology for Waste Volume Reduction
*Toru Sugawara', Toshiaki Ohira’, Ryou Souma?, Kouhei
Oowaku?, Takeshi Tsukada?, Norio Kanehira® (1. Akita
University, 2. Japan Nuclear Fuel Limited)
3:50PM - 4:05PM

[1113] Basic Research Programs of Vitrification
Technology for Waste Volume Reduction
*Tetsuji Yano', Mizuto Saito’, Hiroyuki Kadono,
Tetsuo Kishi', Ryou Souma?, Kohei Oowaku?, Takeshi
Tsukada', Norio Kanehira® (1. Tokyo Tech, 2. JNFL)
4:05PM- 4:20PM

[1114] Basic Research Programs of Vitrification
Technology for Waste Volume Reduction
*Kunihiko Nakano', Atsumi Miyajima', Haruka Tada’,
Toshiro Oniki' (1. IHI)
4:20 PM - 4:35 PM

[1115] Basic Research Programs of Vitrification
Technology for Waste Volume Reduction
*Tsuyoshi Usami', Kazuyoshi Uruga' (1. CRIEPI)
4:35PM - 4:50PM

[1116] Basic Research Programs of Vitrification
Technology for Waste Volume Reduction
*Daisuke Kaminaga', Hiroki Fukumoto', Tomohiro
Agouq, Yasunori Miyazakiz, Yuichi Sano?, Masayuki
Takeuchi® (1. Ibaraki Univ., 2. JAEA)
4:50 PM - 5:05PM
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Oral presentation | Ill. Fission Energy Engineering | 305-1
Computational Science and Engineering

[1J01-04] Computational Science &Engineering 1
Chair:Yoritaka Iwata(Kansai Univ.)
2:45 PM - 3:50 PM Room J (13 Bildg.2F 1321)

[1J01] On predictability of POD-based ROM in
Lagrangian particle methods
*Guangtao Duan’, Shuo Li', Mikio Sakai' (1.
University of Tokyo)
2:45 PM - 3:00 PM

[1J02] Numerical Investigation on the Self-Leveling
Behavior of a Core Debris Bed
*Rui LI", Mikio SAKAI" (1. UTokyo)
3:00 PM - 3:15PM

[1J03] Application of Surrogate Models for Statistical
Safety Evaluation
*lkuo Kinoshita' (1. INSS)
3:15PM - 3:30PM

[1J04] Fused LASSO for radiation sources estimation
*Susumu Yamada', Masahiko Machida’ (1. JAEA)
3:30PM - 3:45PM

Oral presentation | . Fission Energy Engineering | 305-1
Computational Science and Engineering

[1J05-07] Computational Science &Engineering 2

Chair:Masaaki Suzuki(Chukyo Univ.)
3:50 PM - 4:40 PM Room J (13 Bildg.2F 1321)

[1J05] Development of Advanced Neutronics/Thermal-
Hydraulics Coupling Simulation System
*Kenichi Tada', Hiroshi Akie', Tomohiro Kamiya1,
Yasunobu Nagaya', Hiroyuki Yoshida' (1. JAEA)
3:50PM - 4:05PM

[1J06] Systematic understanding of adsorption
reaction on clay minerals by experiments and ab
initio calculations at the atomic level
*Akiko Yamaguchi'2, Yoshio Takahashi', Masahiko
Okumura® (1. UTokyo, 2. JAEA)
4:05 PM - 4:20 PM

[1J07] Microscopic and Mesoscopic analysis of eutectic
melting in Fe/B4C system
*Mitsuhiro Itakura’, Hiroki Nakamura', Okumura
Masahiko' (1. JAEA)
4:20 PM - 4:35 PM




Oral presentation | IIl. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety
[1K01-04] Analysis Method 1

Chair:Motomu Suzuki(CRIEPI)

10:15 AM - 11:20 AM Room K (13 Bildg.2F 1322)

[1KO1] Development of particle transport calculation
method based on analytical collision probability
*Tetsuo Matsumura’, Takanori Kameyama' (1. Tokai
University)

10:15 AM - 10:30 AM

[1KO2] A Study on a Data-Driven Neutron Transport
Calculation Method Using Proper Orthogonal
Decomposition (POD)

*Shunya Teratani’, Masato Ito!, Tomohiro Endo’, Akio
Yamamoto' (1. Nagoya University)
10:30 AM - 10:45 AM

[1KO3] A study on the finding algorithm for POD
expansion order based on Wilks" method
*Masato Ito’, Tomohiro Endo", Akio Yamamoto",
Yasuhiro Kodama?, Hiroaki Nagano® (1. Nagoya Univ.,
2. NFI)

10:45 AM - 11:00 AM

[1KO4] Development of Real-Time 3D Fine Mesh
Kinetics Calculation Method Based on POD
*Kaito Ito, Kosuke Tsujitaz, Tomohiro Endo", Akio
Yamamoto' (1. Nagoya Univ., 2. NEL)

11:00 AM - 11:15 AM

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

[1K05-06] Analysis Method 2 (Monte Carlo)
Chair:Satoshi Takeda(Osaka Univ.)
11:20 AM - 11:55 AM Room K (13 Bildg.2F 1322)

[1KO5] Development of the Functional Expansion Tally
Method Expanded by Numerical Basis Functions
Extracted by Singular Value Decomposition
*Ryoichi Kondo", Yasunobu Nagaya' (1. JAEA)
11:20 AM - 11:35 AM

[1KO6] Development of a deep penetration calculation
method combining proper orthogonal
decomposition and Monte Carlo methods
*Kaito Mori', Akio Yamamoto', Tomohiro Endo’ (1.
Nagoya Univ.)

11:35 AM - 11:50 AM

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

[1KO7-08] Analysis Method 3
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Chair:Tomoaki Watanabe(JAEA)
2:45 PM - 3:20 PM Room K (13 Bildg.2F 1322)

[1KO7] Development of a method to treat the energy
variable in neutron transport calculations based
on Discrete Wavelet Transform
*Yuya Suzuki', Willem van Rooijen1 (1. University of
Fukui)
2:45PM - 3:00 PM

[1KO8] A resonance calculation of HTGR fuel with
double heterogeneity using the RSE method
*Akio Yamamoto', Tomohiro Endo’, Satoshi Takeda?,
Hiroki Koike®, Kazuya Yamaji3, Koji Asano® (1. Nagoya
Univ., 2. Osaka Univ., 3. MHI)

3:00 PM - 3:15PM

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

[1K09-11] Analysis Code Development 1

Chair:Sin-ya Hohara(Kindai Univ.)
3:20 PM - 4:10 PM Room K (13 Bildg.2F 1322)

[1KO9] Diffusion theory-based a-eigenvalue calculation
using GPU
*Hibiki Yamaguchi', Tomohiro Endo’, Akio Yamamoto'
(1. Nagoya Univ.)
3:20PM - 3:35PM
[1K10] Development of Core Calculation System for
BWR composed Open Computer Code
*Mizuki Ito", Naoto Aizawa', Kazuaki Yamanaka?,
Takashi Nakui?, Fumito Kubo?, Ryohei Takasugi2 1.
Tohoku Univ., 2. TOINX)
3:35PM - 3:50 PM
[1K11] Nuclear data sensitivity analysis for a sodium
shielding experiment based on generalized
perturbation theory
*Shuhei Maruyama’, Tomohiro Endo?, Akio Yamamoto?
(1. JAEA, 2. Nagoya Univ.)
3:50PM - 4:05PM

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

[1K12-14] Analysis Code Development 2
Chair:Yuichi Yamane(JAEA)
4:10 PM - 5:00 PM Room K (13 Bildg.2F 1322)

[1K12] Development of Mitsubishi FBR Nuclear Design
Code System GALAXY-H/ENSEMBLE-TRIZ
*Masato Yamamoto', Hiroki Koike, Koji Asano',

Satoshi Takedaz, Takanori Kitadaz, Toshikazu Takeda®



(1. MHI, 2. Osaka Univ., 3. Univ. of Fukui)
4:10 PM - 4:25 PM

[1K13] Development of Mitsubishi Three-Dimensional
Heterogeneous Transport Calculation Code
GALAXY-Z
*Kazuya Yamaji', Hiroki Koike', Koji Asano', Satoshi
Takeda?, Akio Yamamoto® (1. MHI, 2. Osaka Univ., 3.
Nagoya Univ.)
4:25 PM - 4:40 PM

[1K14] A three dimensional direct heterogeneous full
core calculation of a fast reactor by the
GENESIS code based on the LEAF method
*Kazuo Takino' (1. JAEA)
4:40 PM - 4:55 PM

Oral presentation | Ill. Fission Energy Engineering | 302-1 Advanced
Reactor System

[1L01-04] Modular HTGR
Chair:Naoki Mizuta(JAEA)
10:00 AM - 11:10 AM Room L (13 Bildg.2F 1323)

[1L01] Development of Early Deployable Small Modular
HTGR Plant with Heat Storage System
*Seiji Fujiwara1, akito nagata1, Tetsu Suzuki’, Kenichi
Tanabe?, Daisuke Sadahiro (1. TOSHIBA ESS, 2. Fuji
Electric)
10:00 AM - 10:15 AM

[1L02] Development of Early Deployable Small Modular
HTGR Plant with Heat Storage System
*Akito Nagata1, Kazuo Arie', Yasushi Tsuboi', Tetu
Suzuki', Seiji Fujiwara', Takuro Tobo', Kenya
Takiwaki', Kenichi Tanabe?, Kazutaka Ohashi?, Daisuke
Sadahiro® (1. TOSHIBA ESS, 2. Fuji Electric)
10:15 AM - 10:30 AM

[1L0O3] Development of Early Deployable Small Modular
HTGR Plant with Heat Storage System
*Tetsu Suzuki', Seiji Fujiwara’, Akito Nagata', Shingo
Wakasaki', Atsuko Matsuda’, Yasuko Oyamatsu® (1.
TOSHIBA ESS)
10:30 AM - 10:45 AM

[1L04] Development of Early Deployable Small Modular
HTGR Plant with Heat Storage System
*Kenichi Tanabe', Masaaki Nakano', Kazutaka Ohashi’,
Daisuke Sadahiro’, Seiji Fujiwara®, Tetsu Suzuki?,
Akito Nagata®? (1. Fuji Electric, 2. TOSHIBA ESS)
10:45 AM - 11:00 AM
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Reactor System

[1L05-07] HTGR with Hydrogen Generator
Chair:Akito Nagata(TOSHIBA ESS)
11:10 AM - 12:00 PM Room L (13 Bildg.2F 1323)

[1LO5] Development of Large-Scale Hydrogen
Production Technology Utilizing Very High
Temperature Part 2
*Naoki Mizuta', Katsunori Ishii’, Keisuke Morita’,
Kaoru Kurahayashi1, Takanori Yasuda', Hiroki
Noguchi', Yasunobu Nomoto', Atsushi Shimizu®,
Hiroyuki Sato’, Sakaba Nariaki' (1. JAEA)

11:10 AM - 11:25 AM

[1L06] Development of Large-Scale Hydrogen
Production Technology Utilizing Very High
Temperature Part 2
*Katsunori Ishii’, Naoki Mizuta', Keisuke Morita’,
Kaoru Kurahayashi', Takanori Yasuda', Hiroki
Noguchi1, Yasunobu Nomoto', Atsushi Shimizu’,
Hiroyuki Sato’, Nariaki Sakaba' (1. JAEA)

11:25 AM - 11:40 AM

[1LO7] Development of Large-Scale Hydrogen
Production Technology Utilizing Very High
Temperature Part 2
*Motohiro Nakagiri1, koji asano’, takao ito', takeshi
matsuo’, hiroyuki iwabuchi’, hiroyuki onishi’, yukinori
usui’ (1. Mitsubishi Heavy Industries, Ltd.)
11:40 AM - 11:55 AM

Oral presentation | Ill. Fission Energy Engineering | 302-1 Advanced
Reactor System

[1L08-10] Advanced Reactor Design System with

Al
Chair:taro kan(MFBR)
2:45 PM - 3:35 PM Room L (13 Bildg.2F 1323)

[1L08] Development of Advanced Reactor Knowledge-
and Al-aided Design Integration Approach
through the whole plant lifecycle, ARKADIA
*Yasuhiro ENUMA’, Masanori YOSHIKAWA”, Yuki
KONDOQ', Ryuta HASHIDATE", Akiyuki SEKI", Kenji
YOKOYAMA?, Shigeru TAKAYA', Rika MITSUMOTO',
Taira HAZAMA' (1. JAEA)
2:45PM - 3:00 PM

[1L09] Development of Advanced Reactor Knowledge-
and Al-aided Design Integration Approach
through the whole plant lifecycle, ARKADIA



*Masaaki Tanaka', Norihiro Doda', Erina Hamase',
kazuo Yoshimura', Toshiki Ezure', Akiyuki Seki”, Kenji
Yokoyama', Masashi Miyazaki', Shigeo Ohki' (1.
JAEA)
3:00PM - 3:15PM

[1L10] Development of Advanced Reactor Knowledge-
and Al-aided Design Integration Approach
through the whole plant lifecycle, ARKADIA
*Yasushi OKANO', Akihiro UCHIBORI', Mitsuhiro
AOYAGI, Masateru SONEHARA", Shinya ISHIDA", Joji
SOGABE", Takashi TAKATA? (1. JAEA, 2. UTokyo)
3:15PM - 3:30 PM
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Reactor System

[1L15-17] Design Technology for Advanced

Reactor 2
Chair:Tomomi Otani(MFBR)
4:40 PM - 5:30 PM Room L (13 Bildg.2F 1323)

Oral presentation | Ill. Fission Energy Engineering | 302-1 Advanced
Reactor System

[1L11-14] Design Technology for Advanced

Reactor 1
Chair:Masaaki Tanaka(JAEA)
3:35PM - 4:40 PM Room L (13 Bildg.2F 1323)

[1L11] Advancement of detailed core bowing analysis
code for fast reactor
*Hirokazu Ohta', Takanari Ogata’, Kouji Kusumi’,
Kazuya Ohgamaz, Hidemasa Yamano?, Satoshi
Futagami?, Naoki Nakagawa®, Ryo Kawabata®,
Hiromichi Gima®, Shinichiro Matsubara® (1. CRIEPI, 2.
JAEA, 3. MHI)
3:35PM - 3:50 PM

[1L12] Advancement of detailed core bowing analysis
code for fast reactor
*Naoki Nakagawa', Ryo Kawabata', Hiromichi Gima’,
Shinichiro Matsubara®, Hirokazu Ohta®, Takanari
Ogata3, Kouji Kusumi®, Kazuya Ohgamaz, Hidemasa
Yamano?, Satoshi Futagami® (1. MHI, 2. JAEA, 3.
CRIEPI)
3:50 PM - 4:05 PM

[1L13] Study on design optimization of a homogeneous
two-region core utilizing Bayesian optimization
*Kazuki Kuwagaki®, Kenji Yokoyama' (1. JAEA)
4:05PM- 4:20PM

[1L14] Design of a low sodium void reactivity core
concept of tank-type sodium-cooled fast
reactor
*Takashi Hasegawa', Taro Kan?, Hiroyuki Moriwaki?,
Minako Tokizaki?, Hidemasa Yamano®, Kazuya Takano®
(1. MHI NSE, 2. MFBR, 3. JAEA)
4:20PM - 4:35 PM

©Atomic Energy Society of Japan

[1L15] Development of failure mitigation technologies
for improving resilience of nuclear structures
*Naoto Kasahara', Kazuyuki Demachi’, Takuya Sato’,
Masakazu Ichimiya1, Hidemasa Yamano?, lzumi
Nakamura® (1. The University of Tokyo, 2. JAEA, 3.
NIED)
4:40 PM - 4:55PM

[1L16] Development of failure mitigation technologies
for improving resilience of nuclear structures
*Sho Hasegawa1, Yiji Ye', Masakazu Ichimiya1, Naoto
Kasahara' (1.UTokyo)
4:55 PM - 5:10 PM

[1L17] Development of failure mitigation technologies
for improving resilience of nuclear structures
*Kazuyuki Demachi', Satoshi Abe', Shi Chen?, Kenichi
Kurisaka® (1.UTokyo, 2. JAEA)
5:10 PM - 5:25 PM
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Materials, Irradiation Behavior)

[1A01-06] Liquid Metal and Functional Materials
Chair:Teppei Otsuka(Kindai Univ.)
Mon. Mar 13, 2023 10:15 AM - 11:55 AM Room A (11 Bildg.1F 1101)

[1AO01] Formation behavior and adhesion strength of protective oxide layer on
FeCrAl-ODS alloys
*Yoshiki Kitamura®, Naoko Oono?, Yoshimitsu Hishinuma®, Masatoshi Kondo' (1. Tokyo Tech, 2.
Yokohama Natl. Univ., 3. NIFS)
10:15 AM - 10:30 AM

[1AO02] Investigation on repair technique of functional coatings by recoating
*Tetsuma Ito', Hikaru Fujiwara', Kento Shirota', Wataru Matsuura’', Kheim Do Duy’, Yuka
Shimizu® (1. Shizuoka University )
10:30 AM - 10:45 AM

[1AQ3] Fabrication and characterization of silica-based functional coating
*Yuka Shimizu®, Hikaru Fujiwara', Kento Shirota', Wataru Matsuura’, Tetsuma Ito", Takumi
Chikada' (1. Shizuoka Univ.)
10:45 AM - 11:00 AM

[1A04] a-Al,O; layer formation on inner surface of APMT tube for reduction of
MHD pressure drop in liquid metal blanket manifold system
*Ryuhei Muto', Ryunosuke Nishio', Teruya Tanaka?, Masatoshi Kondo' (1. Tokyo Tech, 2.
NIFS)
11:00 AM - 11:15 AM

[1AO05] Reduction of MHD pressure drop by electrical insulating a-Al,O; layer on
FeCrAl-ODS alloys in liquid breeder blankets of fusion reactors
*Ryunosuke Nishio, Teruya Tanaka?, Naoko Oono®, Masatoshi Kondo' (1. Tokyo Tech, 2. NIFS,
3. Yokohama Natl. Univ. )
11:15 AM - 11:30 AM

[1AO06] Lithium isotope distribution between liquid metal and ternary chloride
molten salt
*Ryo Ito", Fu Nomoto', Shun Aratani’, Keisuke Mukai', Juro Yagi' (1. Kyoto Univ.)
11:30 AM - 11:45 AM
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EME, FREOREEZ MG L 7=,

3. R AR 600 500 4;g"c 300
PUCHBE (2], BIEE £ OBEED 20 ot s EkE 10 ' : :

W75 v ADBERIHEE R, HGEEROBBT T v 7 AR 3 10% I

e DB 7 7 v 7 AL 1 MRRE ER L, BEEAICL S8 Emm 0’ ’ 3

BOBBIEMILEOSCIHRE NI, —F EEBROEBT T Y Xqoh g g | ™ * ]

7 AFRGEHO L O LS 2 HBREERTLTERY  BEICED A ]

W OBRIERMREOEIE AR SNz, BETIE, SEM BLO %W% t A R ]

L — BB & % K - WA, 27 T v TR L % m RO ;

B DB ST b TS 5, O s T
M RS & OB % O 20, R

B 30Hk BEAKBET T v 7 ADREKAE

[1] T. Chikada et al., Nucl. Fusion 51 (2011) 063023 (5pp).
[2] M. Matsunaga et al., J. Nucl. Mater. 511 (2018) 537-543.

*Tetsuma Ito?, Hikaru Fujiwara!, Kento Shirota!, Wataru Matsuura?, Kheim Do Duy?, Yuka Shimizu?, Takumi Chikada®

IShizuoka Univ.
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Fabrication and characterization of silica-based functional coating
EAK Y, R BE Y, SRE BPE, AN MUY, OHER SR, I AR
U R

ERERIZB T2 MY F U LAOFERRZ KT 25 72 OISR E R ST D EEREMERRE OMFJE L L T,
FRBILHR B D/ NS WL A R B & T 08 T X v 7 AYEEOERGS JONFIERAf 2 9266 L 7=,

F—J—F: FUTF UL, FlE, $E, “BLrAHR

5
il

BEEFR7 707y MBI 2 M) F U LAOFRRROMRK L LT, BEFOREIZ M) F U LZBIK
BB A = LRSI, BT Iy 7 AMEEHRLE LTIFERED BTN D, T E Tlgkkx 72k
T2 v 7 AWEDE O IKE RN R BB IKRNEREZ R L — 05 C, B ORREILHUC L 2 S L3 & 7o
TWA[], % Z TAZETIX, BEIEREO/NS W by A F2 Ty &+ D EEWEOER, B X

OB T & KB H R 2 TS 2 2 & 2 LT, foi e gt & KB RN IRERIKEEEE LTo
W 2 A LTz,

2. BT
SUS430 bt & L THW, kDR —a—ika 7T v 73— P THRIELZR, 730 LKBEDIREG T A
H1C 600 °C~850°C, 10~60 28Rk L7z, AalEHIxt LT, B MMAEAE - BT (FE-SEM) IZ k2%
[ - WIEEIZE, BLOZ R —088 X 0L (EDX) X Do &{To7-, S HIT, HAFERE
2 & D EKFEFH AR AL 10~80 kPa, FABRIEE 400~700 °C D544 T HE it L 7=,

3. R -EE

B2, 650 °C 36 K TN 700 °C TEMLE 21T o 7o sl O i SEM 144 7k, 650 °C TEVLEL L 723 T
FZEDZERD I HATZDITKE L, 700 °C OFEF IR 2R G 2R Lz, ZORENB, 650 °C LT
OBSLHIEE CIx, A—a—0y B+ H%L@motk%x%h/IP&&%%@%%étbaimo
°C LA EORENRSLETHD 2 LRI LT/ ' £ S A
Too E7z, WSl O BEEIX 10~20pum Th
272, 850°C, 10 7 THERL L 7= skt D Bk S8
FiEaRClE, B IE R RE s A R L
BN RBBRPT IOk L CEARFREBE 3 M7
I L 7o, FER T BERR N T A —Z b &8

L b L]~ o " [ 650°C 335 L 08700 °C CEVLIE 41T 7=

SEXH
[1] T. Chikada et al., Corros. Sci. 182 (2021) 109288

*Yuka Shimizu', Hikaru Fujiwara', Kento Shirota', Wataru Matsuura', Tetsuma Ito!, Takumi Chikada'

IShizuoka Univ.
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APMT HEOAREBICHE SN ¢ -ALO; (I & 5 MHD EH#EKER DR

a -ALLOs layer formation on inner surface of APMT tube for reduction of MHD pressure drop
in liquid metal blanket manifold system

Rk BB, MR BENT Y, H
VRO TR T2 bk o,
SR LERF R —AR

HORE 2 TR IEIR S,
2 Kb e BT SR,
TRV X —RFGEAT

FZRL G IR ORI SEHEM T HIARY F 7 L G4 (LiIPb) 2SR 557 7 7y b~ =7 4 — /LR EIC VT, MHD £
NBEREIHT 200385, APMT (Fe-21Cr-5A1-3Mo) O FIENBEICTZRLSIZKT 1.4 pm D o -ALOs #RIEDE
BERZ ElND 582 CORMETFIILIAR, RNEEREAL TNDLILN DA o7, APMT OELENEEZ o -
ALO; HIRA TS T HZLIC L) MHD E K E 0 IR CE LT LA HH T 2L — v a ARV BMNIC LTz,

F—T7—F : BRAFE. BRAT S 7y b, MHD EHHEK, FeCrAl &, a-ALO; #/E

1. #8 A7 707y MNOWEIE LiPb 1I~=74+— /LK%
WU THADTS, AP RO LiPb 2 @iRd 5K T
I BERREYS T CORE 72 MHD £ /R FRE TH 5, BEFERFZE
(2L~ T FeCrAl A44: T2 APMT(Fe-21Cr-5A1-3Mo) D A |
PRV AL TR RS LD a-ALOs #2852 MHD £ /1#8 2%
TR TEDZEN o TE =, Lo, Pl b AL
Lo TAPMT O ENBEIZIZ NS ALD a-ALOs #1500 MHD [+
SRR FIZHASLIZEN TV, KBFZE0 B #91%
APMT F%E DOWNBEIZIZR SN a-ALO; #ERICE D~ =7 4 —
JVRTCO MHD J£ RO R A GNNZTHZETh D,

2.APMT AEBEAEICHEK S iz a-ALO: #IED 2 #Hr

APMT HE#RER T O A X INEE 12 mm, FJE 1.5 mm, £
X 10 mm THbH, 1100 C. 10 D KK T TO Fifa b aLi
AT, B O FE T 0-ALO; #RIFEA kS E 7=, SEM/EDX
TORBWIESHTEIT>T 1.4 pm D 0-ALO; FEIEA TR S L
7D ghot, £, TIEEE AL ALER HP I HEIR A3 FIBEL T Il
DAL DRI RSV TNDZ LR sy inotz, K 11T
HERHEEEOMEXEZ/RT, APMT HENEED o
ALOs #EIED IR EE N IR 582 °CE TOHPH CTHE R
ExRAToT, K 2 |\ DEERPEDOREREZ T, PIESN
EERITIESL O NEONT, 0-ALO; HEEANFHIEEL T
T IEPTIC LD BN E 2 55, 582 °COMFDE T RHNEE
TERFFED RIS O P L AL FE CIZ RS 72 APMT AR
LD a-ALO; #iEOEE R LI —FKL T,

3. a-ALOs &= & 5 MHD [ H8LHNFHIShR DRI

0-ALOs BB 72V AIED 10 T OREYE T4 1 m/s
THEALT D 582 °COWIEA LiPb DY I =2 —3 g
EATo 17, WO A XIINEL 210 mm, EE 30 mm, £
& 400 mm EL7Z, SHTITEES N T a-ALO; HIEDIESIX
1.4 pm, EERT 2.5x107 S/m L=, HEEPEEC 0-ALOs
WA A2 D MHD [ 1#8 2513 19 MPa/m CTdh-o7=, #
A 35T 0.1 MPa/m Th-o7-, APMT M&ENREIZTERK
SNz a-ALOs #EIFEAY MHD JE KA+ T& 5
ZEMHBLNEI2 ST,

25 mm
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<

CD12 gg B
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N\ €
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—
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2
s 10°
3 10°
©
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== Our previous study <—— APMT flat plate

2 APMT H%& OREBEZER Sz

a-ALOs #EfFE &

TR B RN T2 0-ALOs HEAR O EE R o Lk

*Ryuhei Muto!, Ryunosuke Nlshio!, Teruya Tanaka? and Masatoshi Kond,

ITokyo Institute of Technology, National Institute for Fusion Science
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BREAFEAEEIS Uy MzBITS
FeCrAl-ODS £ L ®D 0-ALO:; HIEIZ & 5 MHD [ H#ELMNHEHIZRICEET 5%

Reduction of MHD pressure drop
by electrical insulating a-Al>Oj3 layer on FeCrAl-ODS alloys in liquid breeder blankets of fusion reactors

PEE BEJHAr Y, W R 2, KB B3, JTiE ERs ¢
VIR TR TR, 2R E R0 5e T,
SRR E N R R FEPE LA 9ERE, ¢ B OR TERFR P HAN A A 8P
R AP RIAENY T 580 (LiPb) 772 4y N CILR Y T TR A2 9% MHD £ APFRETHS, LiPb 777
v bR ER B CHD ODS FeCrAl A4 BIZHERESND a-ALO; #EEIE MHD J£ A8 a40H] 4572012+
TR AR IERE A FF O LD LTS, B, SR TR O 7 AR Mt A LS HZ LI L > T, MHD J£
FHERZIH CEDAIREMEN D Z LA AL LT,
F—IJ—F:
BRAFE. ®REA€EI S >4 v b, MHD R A8k, BHRIANZE. FeCrAl-ODS €. BRIL#HIE
1. 88 MEEIFIIRENYT D280 (LiPb) 7T 4y

NCIE, B TI2R175 MHD JEJHEENHETH
%, 7Ty MR NN AR L= B b i oD BB S A
LD MHD /SN B RSN TNWD, 1R
K LiPb 77 hOEAA E S 315 ODS FeCrAl &
4 (FeCrAl-ODS) (%, 1273K FREDO KRG F TORE(L,

o— a-AlLO, layer
on APMT at 1273 K

a-Al,O, layer
on APMT at 1373 K

—a— a-AlL,O;4 layer
on NF12 at 1273 K

p— O-AlLO; layer
on NF12 at 1373 K

—o— O-Al,O, layer
on SP10 at 1273 K

a-Al,O, layer
on SP10 at 1373 K

LERIZ LY 0-ALOs IR Z K35, AHFZE TIL,
FeCrAl-ODS FIZE R SND a-ALO; #EE D& afx
PEZRRAEL . a-ALOs HEE AT L 7= A FeCrAl-
ODS BaREITA Y —ar452012k% MHD £
JIHERIHI D R BB R LA LT, F2a-
ALO; W CERMGINT-EIEE DT AT N AL
{EEXEHZEI28E%D MHD [E KO ECERFELT-,

2. FeCrAl-ODS & LIZHE S NT= 0-ALO: HEIE®D

—0—

600
HExhRE (K]

1 a-ALOs #5352 =R Efilk

800 1000 1200

#® 1 TSR

YA BRI
EERAE - A — :
FeCrAl-ODS B i (NF12: Fe-12Cr-6Al, SP10: Fe- v(e) [P ik PoLi
14Cr-7A1) 2% LT 1273 K KON 1373 K D K& I — = 1> & 450 °C
B 5 T b AF ] (10 B 2170, 3RBR » TR Py
IZ a-ALO; #IE % IR S8 7=, FeCrAl-ODS FIZ e °
SNz 0-ALOs HIROIE &1 1 -3 um FETH ) mse Wi B 0,1,10T
Y. FeCrAl £4:Td % Kanthal ”APMT LIZJEAL L p—— ;
T 2 SO LTV, KRG T st B2 Begsnmpr  IH 0.01m
B el OFAL IR OB B R 2 iR D 1073K O d=1
T L HPH CHIE L7, L IZESRIEEROPERRERT, _ l12700
FeCrAl-ODS LIZJERR S L7z a-ALOs #5813, LiPb 7Z >~ 14000 el pr———
v D OEERERE S5 573K -1073K IZBWTH MHD 5000 | d=2 ——B=1
JEIHRIHENC o3I B 2 e EmRM k2 A LT, glOOOO g;(/)n(: —e—B=10
3. FEMIRIZ & 5 MHD EHBEADEEDRIE < d=4
2 IR Al BRI B Lipb ASiiiize 5 200 [ e4s0pam ]
0> MHD JE A%, SRATARLL 12 IV CHR L7o, % 1 1o 8 6000 =16 e
Wréctbzrmd, HIBE DT AXIMtE (d =a/b) Tk 5 -IE 4000
MHD JERDZEACERFEL 72, K 31T ATMNEICH TS 000
MHD JE KO ELE/RT, B=10 T OLX JEHEKITT . )

AT OHIMEEHIZBA T DA ER LT d =1 Pbd = 1
16 L9 5ZLT, MHD EABRKITERMEIRSNIZBNLES
(2 74 %I ZEMHI CED A REMEDR HHTENRIEI T,

[17J. A. Sherclift, Math. Proc. Camb. Philos. Soc. 49 (1953) 136-144.

*Ryunosuke Nishio!, Teruya Tanaka?, Naoko Oono?® and Masatoshi Kondo'
! Tokyo Institute of Technology, > National Institute for Fusion Science, * Yokohama National University
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Lithium isotope distribution between liquid metal and ternary chloride molten salt

O R, BPR B, SRR B, [AJE A 2, UK ERR P
VAR O R =R SER, 2 AR koL X —H TR SR

WeIR4R Li b L <13 Li-Pb & 3 JEREMLWIRAIE LiCI-KCI-CsCl 0 gkl T °Li RN IR Z P o0l &
Q-ICP-MS MIFEIZ KV Li FNAAARLE DFEM 3 HT 24T 5

$—0—F: FMAHR, FUGRE UFOL, UFULR BERE ERE BRETSV7y b

B

BREIF IR D b U F U DREH A 7 AHESEDTZ 01 E—d— xTPl E—k—
RSEAONE ) 79 56 (L) RO gf ] Y
RKOLND. FFHEEL LT, BT V—7 TRk R L

VL T2 IR T O A A RR L TR0, Y % LlE ’l ;
F o (L) &L <IELi-Pb a4 (Li-Pb) & Ify LiCl- ——Li-Pb
KOl & VB RFRITB T, 375SCTORKER~o Lio | magmEn  CCIKCRCC %
A D3RR S AT [1]. ABFIE T, FERMEAR IS 385 LiC-KCl-

CsCl Z vy, Li DR R 2T 5.
2. EER

Li & L <% Li-Pb % 3 LiCI-KCI-CsCl (LiC1 57.5 -KC1 13.3 -CsC129.2
mol.%) & & H12% v 7L (SUS3I6L ) (CE AL, MiREREE T Chlis o=
BB AITS . M 1ICRTHEY, * v 7 eI BEBRENICRE S,

B 1 BRI R E ORI

(LU e m
(I °Lil/T "Li]) s mse

ey

4 rpm M O—ERE (KRR S ERIEO/RALL EET325) T 12 KBTS, v 72N THRIEGE &
WERISE B L, °Li 1X IR CEf Rl S b, KL :EE*@ﬁ'J%’%%#A?"? A~E&aHr (Q-

ICP-MS) 2 X 0 ikiRE B & EREM 2 2o Li R R Z2E LT, X (1) TEXRIND0HRE%
BT 5. PiRABRE LT, ARBREEO X v 7L
LIC-KCI-CsCl 25 A L, S sl 217 - 7z R N — 1 1]
3. R L¥or ]
THRBROBRER 2 ciT BEHES L BPL - ]
(265 C) RIOHTICEGAIALETE7T b— 263C) @ o F N/ I
EMR L. COMBEBEAT, ARBTIL263 C & B 20T ’
EEIBIEE4 £ (275 C 75 50 °C ) CHEEHHR B 0 [ ]
BT, ARSI B L R ORECEoRE o 20T ’
KA ST 5. # 20 ’
BEXM 20 0 | 10‘00 | zoloo | 30I00
[1] R. Ito et al., Fusion Sci. Technol. submitted FrfE [s]
[2] H. Ito et al., J. Chem. Eng. Data 46, 1203-1205, 2001 2 LiCI-KCl-CsCl #f A% v 7 &L D
*Ryo Ito!, Fu Nomoto' , Shun Aratani', Keisuke Mukai' and Juro Yagi'? WA TITIS T 2 S EEIR

!Graduate School of Energy Science, Kyoto University, 2Institute of Advanced Energy, Kyoto University
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STEM-EELS IZ&k 52 VT AT UHDEKERE AN V) LEBO S EME
High Accurate Evaluation of Deuterium and Helium Behavior
in Tungsten by STEM-EELS
HERPRTAE T, LR Y, TR TR 2, B HEEL 2 EAOLE
VEAR R, 2 U R

AV T A THREBICEKERE Lz o 727 EBEREF O B AR A OFEEIRER X O L E &
STEM-EELS % AT E &I EN L 7-.
X—U—F . FAGRERE, IR, ~U AT, BEHKE, XU ATV

L ICHIT T AT AIFEBROERMET Z A N—2 ke LTHAATESN TS, ZhET, K
HAZFHFGDORENAY UL E TR LICSE T AT AZBWTEAKZERFED RIBIZIENT 570 L, ~U
U LDIKERFFEINCE R RO EEZ OO T LR MESN TN LD, RENZRFRIIEKARLE LTHLNL
TV, KIFETIE, # v 7 AT U HOEHKSE, BELOANY U LADF/ERES L OMIRELZE 71 A —
& FERARINE 153 RE 43 BT 7 WA EBRE(STEM-EELS, FHIRFIC K 0 & &I L 7.

2. ERFE A 4 UBREENEEAETFHEMEL VT, |IET 3 keV-He" THRE %, 3 keV-Dyt% 1x102
atoms/m?> F CTHIEX L F AT NZHBE L, TOHBE L. D% STEM-EELS (2L Y, =iE25 100 K %
HLCHE L THIREETOEKE, BLOANY 7 AOIFENE % B\ e S fREE T |3l L7-.

SRR EID AN, TR - EE

. o ”’

Ute o 7 A7 o i SRS L 72 IR0, 4RI 35 < B,

7 (a) £ L P BRI BLBF 2 (HAADE), 365 J OY(b) % A LS Foig A
’ »

BHAKHE, O~V U LADRE NS % 7779 . HAADF 4
HoOBRWa Y NI A MINY TATRENGER L7
NY TANRT)VERT, BB E L TIENRT

(b) D mapping (a) HAADF Image

PV BB B D B EFAET B 2 L 3B 5 550
BERY, REROMINCHS LT L 52 BRLE. '
NT VWO EAFREITRED EFICHVMETL, = 3
4TI BIECHU S P2 2 L Sy vo o, —F7, ~ 55
B LRI £ 0 ST LN ORISR ER L TH Y, -0
RININEZL DAY T DSBS TEY, WE 8 £25
FERSEH D ETEDEERMESA bR B =3
TAMCHERH LT TR S N, ARRT o j:
3, RRBEEROGRE HDET, STANOE o =3
~ E'_'O

KFE, ~U U LAOERFHEORK R G WMET 5. ' )
B, ~U T ATREE, EKERN LY 72T

OFETIZBT 5 (a) @ A4 HEL B8R R L3715
EMBYEKFE, BIO ()~ 7 LD,

*Kohei Sano!, Tomoya Sawae', Mitsutaka Haruta?, Hiroki Kurata?, Mitsutaka Miyamoto'
!Shimane Univ., 2’Kyoto Univ.
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W-Y20: €Ot 75 X BETEICRIFT Mo F1=I3 Zr DFMEHE
Effects of Mo or Zr Addition on Plasma Irradiation Resistance of W-Y»0; Alloy
oL, EA O OEE®, WS BATO, Ve fE—1
EESRFAE AN, 2 RIRRY:, CHEREE, IR E R

ABFFETIE, Mo E724E Zr ZUM LT W-Y205 G&ICA~Y 7 L, BART T A ERF L, #2727 04
S ORERBIRIET Mo E 7213 Zr DUIBE 2~
D= FLURT U bk, TT R, Y UL, TAH

1. 88 : ¥ VAT UFRLERE . A8y ZEPMIN, KBEERDBRVHER D DT, 7T ARt
MBS LCTIER SR TWD, —h, RiEMab, sl b X OBk 2 7 27 o F o RE A &
o TS, ZHROMEICEET 2 R Z fif+ 5 72010, IHE, bRbIE 7 7 X~ BefE+ 2 hitkz H
VT Y08 b8 70 & & BRI L 72 673K LA EOIREE T 10D OB E T 24 v T AT A& Z K Lz,
T, W0, O NFEREE S HIZE BT 5720, Mo £721E Zr ZUSIL7Z W-Y.0, &% L=, AT
X, IO DOEBOEKFE, ~Y U LT T A< BEFHEIZ OV TR,

2. FBER 1A R—E U ZIEROWE Y 7 A< B35 15 (SPS) TH v 7 AT G4 W-Y,0; R OVEFLIZ Mo
F0E Zr BIRIMLIZbOEER L, ERLERPIC 50%DEB BN Lo TR ALz, 2 bDOR4ENHER
Ilmm, ZE 10mm OUAEORFE ALY H LTz, Z0%, RmaSmifE Lz, Zitb 0k D, He
K O'D+He (1:1) ® 3FEHD T T A~ HGQ.7x105 44> /m)%1T-7-, FEHREILE K% 1000K TH -
72 MREERIC, SEM IC X 0 REBEOBILREITo 12,

3.WBR-FBER DUV IATHHICEL D WEBSOHENRFEIIANY XY I Tholz, —J, He 77 A~
FHZE D DT OBEIZBW T, fuzz T/ EEPTER SN, My o 7 AT ZHA~ Mo ZiRL 72 W-
Y20 A& D fuzz F /) EEDIRANBFEEE D B2 Do T2, W-Y0 B&D fuzz T/ EDO RIS 7 AT
VDL TH T, ZHICX LT, Zr & W-Y 0 B8IZINT 5 & fuzz T /HESEDOELNHS v T AT
D 1517 o7, ZAUTDWTIE, Zr OIS & 0 ol b S 47z Y205 F /K173 He J % 43 L. He N7
WIPHER LIZS Ko T, - T, fuzz T/ HERBNELS D LE2BND, £/, DHHe iRG 77 XA~
£ WEEORBBEIZFIZZOHDOHe 77 A=ICL DD TH T,

W-Mo-Y O W-Zr-Y O
273 2 3

BIEE © A ISPS BHFE 20K03900 DB 2521 7= DT,

*Qiu Xu'!, Mistutaka Miyamoto?, Masayuki Tokitani®, Koichi Sato*

'Kyoto Univ., 2Shimane Univ., National Institute for Fusion Science., “Kagoshima Univ.
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Strain reduction in tungsten due to annealing and change in hydrogen isotope permeation behavior.
FREME Y, RE L2, RS 12
TREMTERTFEER T, R A B R ERT
BT AT IS ZKBRMEOFZRZFT ZH T2 2 L2 BN, ¥ 07 AT I ELER
L CERFEREZAT o7, BULHIC L > THEBOIGR R 2D Z & &, BIBEENEH T/ - T2 BT
WTEMLBRT X DN 72N LRy ino T,

F—0—F : KERNE, FiEEs), SO

1. ¥E

D-T BREREIZBNT, KERMIEPFENOMBHCERT 5 Z LIIEMEORE L 2D N F U LEK
DT LT, FIMEBHC O EEEZ KT T, AR TIE, ¥ 7 AT AT =— VB L2355 OKE
FNARBIBEEB OOV THRDE Z LT, X T AT UHNOOTHRE, TOOTHRIZ T v FENDK
FZENAEOBMRZH 2T 2 2 & &2 AR 21T - 7.

2. KB

FRIZ =7 attflORE X 25 pnmDZ U T AT ool BEHI 2 EEHE L, —HI% 10°Pa OEE
Z2°R, R 1173 K T 6 KefH], BUMLERZITWIEINO O T Bz ild S 7. b 9 —H T Z L7 F £ 8
MLz, 20t%, 2 SOFRE ARG B FIFIEATIC R E S V72K R RN R R E BB E 2 v, BEZE
TT800 K 725 950 K O#iH CRUEHEE ZHIE L7z, #\ T, X7 AT VIO HICEKEN A ZFTE
DIEF)CHREFE L, IR O k2> & Bl U 7= KSR AT A % U SRR B3 ATt TR 72

3. BR - EE
2‘/)0)@&7{:’#’ ZDOUWNWTC, EK???JX(D r@ﬁ#ﬁﬂﬁ{t%ttix L&z % ?ﬂ@ﬁ%bf_ui‘t*J'@jﬁ‘Z))
DFRER BN LRy oTz. ZOERIFELEIC X > TR

-116} = BULIRAZL |

BINEE OO T HOBNEN L2 EICERT D EEBERSR e = IS |

oo B, REO WA BEICERIEO AR OFBELE Lt

Ty bLIEbDTHS. ZOKMNE, MEDHHITH LTE gy, P

KSR R BRI BT B 28, 2 RO RBHE izl . ]

THARERIES, OTHAEOEOEEIT ) o7, —126} :
ULDRERNS, 4 7 AT vROOFRIC L - THEASKE T .

—13

NIy TENDTD, BEKEZOFZBBOBBERNEL LT 50105 000110 000115 000120 000125

1/T[K™"]
HOD, EFIRET TIE, 0TI JZ%)EK??@T%%%‘@@?DL
X ZEhAL :i‘EA N UNEE A D]

EHE D &IRE T OBfR

*Hiroki Yata!, Makoto Kobayashi'? and Takuya Nagasaka'>?

! The Graduate University for Advanced Studies., > National Institute for Fusion Science
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BRUGRATFUo—LZ)LERICHEITZ HDBETIATREFICLD
IKFR B E B 25 B
Role of nuclear transmuted Re on tungsten by HD mixed plasma irradiation
hydrogen isotope permeation behavior for W-Re alloy by HD mixed plasma exposure
R OMAE L P RS FIEA 3 KRR WA
LRI ORSE, 2RI R, SRR E BT, R R

BT AT —10% b =17 L(W-10%Re)iEHZ H Ok3F) D (EAFR) AT T A~ 2ME L, TOKE
FINLIREEEE) & 7 o 7 AT L (W)RkEHE s 5 2 & TR RN S B 2802 J I § Re IR & FFffi
Lto@ﬁmHD%THD7717%%%ﬁotF% W-10%Re I% H:D Ft 20:80 DFERIZ HD i it B3 fic

KERD, W ST BREICRIT D H L D ORNVRIERDOENREERLIZEEZXLND,
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1. ®E
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TEZLNTWVD W IIIERE G RS B A UTe v & OBOSIZ E D —5 L =7 A(Re)IZEE#T 5,
Z D7 W-Re H4@12351F D /KFRINARE RSB 4 51425 2 & 13 F2BREE T OKFE FIALIRS 5 B3 12
WEETH D, AHFIETIE W-10%Re IZxF L HD IRG 77 A~ BRI 2170, W-Re &4 D /KR RN A2 25 H)

Ze Al L 72,
2. B
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77 w7 A 10X10m2st & L, @i L7z Hy, HD, Do IZEKEIEHE Y — 7 TIIE L7 E &5 T el THIE
L7c, 77 A~HOHD IZT 7 X<43t0E %2 VTR E LT,
3. f&im
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H:D tb% H:D =100%:0%7> 5448 D D2 HE0 L CTRFEAYIZ H:D
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[1] Y. Oya et al., “Hydrogen isotope effect on plasma driven permeation for neutron damaged”, 13thInternational Conference on

Tritium Science and Technology (2022).

“Yuzuka Hoshino?, Shiori Hirata?, Naoko Ashikawa®* and Yasuhisa Oya*

Fac. Sci., Shizuoka Univ., 2Grad. Sch. Integrated Sci. Tech., Shizuoka Univ., *National Institute for Fusion Science.
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$E—REFHIC & 5 REBCO H 04T R ke FF 1
Evaluation of irradiation defects in REBCO with first-principal calculation
SR PR, REP ET?

USSP

A HHICHERE) D B 2 OB LS8R REBa2CusOr-s(REBCONZEAR ZEALCT o FH A Rz
BALTE - FEEREEZIT o, A AV EROREN Sm X Eu Tl 7 o F A SRFEITTER L0308,

FRFIRE D BB AN E < | FEE SR~ OB NS N EZ BN D,

F—0—F B JRBIEE, BB, R K
1.

#E

KEBAIE ORI 2RI 2 % 2 -0, IR - EROBEEE ORI T ik moqg?o
BARM~ 7 %y N OMTIIRAT R Th D8, EAULD 7= 01T P 7B B °°Qs °
CBF LU ERMT ILERD S, MBIV ROBEEERTH S .09, 900
REBa2:CusO7-; REBCO) %, BHHIZ L BTN T 7 ZLDIINIZ, O1 i+ D% 02
12 & 5 EFSEEBR CuOs HlTEE OREF IR (0B OFLIIC L - Tl EHE 6% g0 c.om

ou‘» °Oo "

WERbDNLDEEZOBND 1, ZOE M LEAL? REBCO O bHEIC & 0 o
> °° O.i °°

FETHELZF LIAET I LFEETHD, INETEFHAFHEIZE-T
YBCO - S KM 2 8 U748 0 KIIE R 5 L 5 — S8 2 304l L i i iy 91 REBCO DGR ECH
1E9 508 2, oAy HFOCHEZ 7z REBCO OIEIIARE /2 ST, ABFSE Tl O REBCO
gl L, B T CHRE SN D KIEEZEN LTZBERO KR T RV —0, KIGEANIED BHIREOE
LM+ 52 A2 L LTz,
2. EBAE

REBCO(RE=Y, Sm, Eu, Dy, Ho, Er, Tm, Lu)® 3x3x1 A—/S—¥ L& f#fEE L L, BEXKEST v F
A MRIaEEAN U CH— R BRI X D HEERER 21T o 7o, JAHIBE R S USPP AR 7 > v v L & L,
P v P AT =R X —60 Ry, EMEE D » A7 =31 ¥ —480 Ry, ¥ 7L k ST 2x2x2 & L=,
3. WREUOEBZE

o

RE & Ba ®7 > F Y1 bRz LIZAEEICB O T, RE S X
SO AR L KRR A A —FR 2 OR T Ba B | = H
AR < B LT Sm 2 Bu THT v F 9o b S P
AR LT < 7 5. BEZLOWA, BREFAE—ck 2 | R
XEVIR DN 5T, BRI LD A— S—E LD/ Y g
FOBBIE Sm R Bu ChSOVEASR SN, SEHEROL o REordots E o
B~ 2 B BN SV L E X BID, ot T A
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[1] Y. Koike, Materia Japan 2006; 45: 527-534.
[2] R L Gray et al. 2022 Supercond. Sci. Technol. 35 035010.
[3] Shannon R D. Acta Cryst. A32(1976)751-67.

“Kota Sakurail, Naoko Oono!
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Oral presentation | VI. Fusion Energy Engineering | 601-2 Fusion Reactor Material Science (Reactor and Blanket
Materials, Irradiation Behavior)

[1A12-15] Neutron Multiplier and Solid Breeder Materials
Chair:Qiu Xu(Kyoto Univ.)
Mon. Mar 13, 2023 4:10 PM - 5:15 PM Room A (11 Bildg.1F 1101)

[1A12] In-situ observation of gas retention behavior in Be using TEM equipped
with a mass spectrometer
*Tomoya Nakao', Tomoya Sawae’, Shinsuke Okubo’, Mitsutaka Miyamoto® (1. Shimane Univ.)
4:10 PM - 4:25PM

[1A13] Changes in Tritium Release Behavior of Li,TiO,-Li,SiO, Mixed Ceramic
Materials by Lead Addition Rate
*Asahi Sanfukuji', Qilai Zhou?, Tan Guangfan®, Makoto Koayashi*, Yasuhisa Oya' (1. Shizuoka
Univ., 2. Wuhan University of Technology, 3. University of Science and Technology Beijing, 4.
NIFS)
4:25PM - 4:40 PM

[1A14] Effect of irradiation dose on tritium release behavior of neutron
irradiated Li, TiO4-Li,SiO, mixed ceramic
*Qilai Zhou'?, Asahi Sanfukuji', Tan Guangfan'?, Oya Yasuhisa' (1. Shizuoka Univ., 2. Wuhan
Univ. of Technol., 3. The Univ. of Sci. and Technol. Beijing)
4:40 PM - 4:55 PM

[1A15] Comparison of tritium recovery behavior in Li2TiO3-Li4SiO4 ceramic
pebbles and powder irradiated with neutron
*Guangfan Tan', sanfukuji asahi?, hirata shiori?, Qilai Zhou®, Yasuhisa Oya? Yingchun Zhang’
(1. University of Science and Technology Beijing., 2. Shizuoka Univ., 3. Wuhan University of
Technology.)
4:55PM - 5:10 PM

©Atomic Energy Society of Japan



1A12

2023FHDEFER

BESFHESRSBRETEMEIC S Be hOH RMHENO T OBER
In-situ observation of gas retention behavior in Be using TEM equipped with a mass spectrometer
R A, FEIT R, RAR B, EA b
PN S

A F U EREAETE A E PSS (TEM) (CUEBEE &o8Er (QMS) A A L7-#iE (TEM-QMS) %1%
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*Tomoya Nakao, Tomoya Sawae, Shinsuke Okubo and Mitsutaka Miyamoto

Shimane Univ.
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Li2TiOs-LisSiO« BAEE S S v I AR DBBRMEIZL S
U FOLBRHEBDOEL
Changes in Tritium Release Behavior of Li,TiO3-Li4SiOs Mixed Ceramic Materials
by Lead Addition Rate
"ZAESE IR, J8 FESE 2, Tan Guangfan®, /MR H 4 OKR FRA!
VERRE O, 2 R TR, 3 LR, R E Ak
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* Asahi Sanfukuji', Qilai Zhou?, Tan Guanagfan®, Makoto Kobayashi* and Yasuhisa Oya'

Fac. Sci., Shizuoka Univ., ?Wuhan Univ. Technol., 3Univ. Sci. Technol. Beijing, “National Inst. Fusion Sci.
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ZTHESEFE

Effect of irradiation dose on tritium release behavior of neutron irradiated Li,TiO3-Li14S104 mixed ceramic

EOECR 2, @S Y ORROREEY, KRR ORA!
VR, 2R TR, AR R

R IEER R U F 7 AEEMOFERTHAVF LT Iy i L, FEFRE 7L Yy 2R U7
Ty 7 AEGMEL, PV F U LBMEREEER L, BE 77y 7 20388MT 2 & Y T v LR
WL B —0, ZVZ VAR HZ 5 LI ) F 0 AHEIRERMNICS 7 F 3 2 E3b o Tz,

F—0—F: MU F UL, e, TrETRE, KBRALE, VFULAET I v

1. #¥E

VF 7 L1731y 273 D-THEGKIGICX > THELHFET EMKIE LT M) F7 L 285683 5, JefThf
FEIC X D LipTiOs & LigSiOq (Rl —h T IRGSfE i3, Bao72 b Y F 7 AHEE, #Es X CEE2#o
[1]o 22T, “20MEZEATZ LT, P F 7 LMHEESZHET 2 2 L AMFCE 3, 200,
LipTiOs-LisSiO4 iR € 7 I v 7D + U 57 LETEH OHEL AR TH 5, ARHFFETIL. LiTiOs-LisSiOs
FROCTHETRE 21T, HEREZIC X 2R b ) 57 LABUHZEE) & BT L 72,
2. EER
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3. #ER
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[1] Zhou Q, et al. Journal of Nuclear Materials, 2019, 522: 286-293.

*Qilai Zhou'?, Asahi Sanfukuji!, Guangfan Tan'?, Yasuhisa Oya'

IShizuoka Univ., 2Wuhan Univ. of Technol., *The Univ. of Sci. and Technol. Beijing
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Comparison of tritium recovery behavior in Li2Ti0O3-L14S104 ceramic pebbles
and powder irradiated with neutron

*Guangfan Tan', Asahi Sanfukuji?, Shiori Hirata?, Qilai Zhou®, Yasuhisa Oya?,
Yingchun Zhang!
Univ. of Sci. and Technol. Beijing, 2Shizuoka Univ. *Wuhan Univ. of Technol.

Comparison of tritium release behavior for Li,TiOs3-LisSiOs ceramic pebbles and powder was
investigated by Thermal Desorption Spectroscopy and Liquid Scintillation Counter. It was found that the
tritium release temperature and activation energy of Li,TiO3-LisSiO4 ceramic pebbles and powder are
different, and the diffusion process mainly controls the tritium migration.
Keywords: Li>TiO3-LisSiO4, Trititum release, Neutron irradiation, Diffusion coefficient, activation
energy
1. Introduction

As an advanced tritium breeder material, the biphasic Li»TiO3-Li4SiO4 ceramic pebbles have been
paid wide attention for its high lithium content, good tritium release performance, low neutron activation
behavior, and excellent mechanical property [1]. At present, the tritium release of lithium-based ceramics
is mainly studied in powder, which cannot reflect the actual tritium release behavior of ceramic pebbles
filled in the blanket. In this paper, the tritium recovery properties in powder and pebble of Li>TiOs-
Li4SiO4 biphasic ceramic irradiated with neutron were investigated, respectively. This experimental
result will provide new theoretical guidance for the tritium release behavior of breeder material in the
future.
2. Experiment

The Li,TiO3-Li4S104 ceramic was neutron irradiated with thermal power of IMW by using the
pneumatic tubes 2 (Pn-2) at Kyoto University Research Reactor, which is a light-water moderated tank-
type reactor. After neutron irradiation, the samples were sent to Shizuoka University for tritium release.
The total trittum (HT and HTO) and trittum gas (HT) release performance for Li,TiO3-Li4SiO4 ceramic
were investigated by TDS from R.T.-1113 K with a heating rate of 30 K.
3. Conclusion

The major chemical form of released tritium for all the

S0
samples by TDS was tritiated water (HTO), but the release behavior g " Tokmin Pcalflf\ -

was quite different among the samples. Fig. 1 shows the tritium £ N

TDS spectra for Li>TiO3-LisSiO4 powder with different heating % ._-:,.r"; N

rates of 10 K/min, 20 K/min, and 30 K/min, respectively. Two major ‘g / \\
release peaks can be seen for all tritium TDS spectra at different 2

heating rates. In terms of 30 K/min, peak 1 can be clearly seen at : . ; .
729 K, which can be attributed to the tritium diffusion process. With o r.::[,emm ::T) o

the heating rate decreasing, the tritium desorption peak was shifted Fig. 1 Tritium release curves for

toward the lower temperature side. Moreover, the experiment alsO 1 Ti05-Li.SiOs  ceramic as a

found that the tritium for ceramic pebbles was larger than that of 7 o0 of heating rate.
powder under the same heating rate.
References

[1] Q. Zhou, et al., J. Nucl. Mater., 522 (2019) 286-293.
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Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear Safety Engineering (Safety Design, Safety
Assessment/Analysis, Management)

[1C01-06] SA Analysis
Chair:Takahisa Matsuzaki(HGNE)
Mon. Mar 13, 2023 10:15 AM - 11:55 AM Room C (11 Bildg.2F 1106)

[1CO1] Development of SIMMER-V code system using new physical models
*Hirotaka Tagami’, Shinya Ishida’, Yoshiharu Tobita', Yasushi Okano', Hidemasa Yamano',
Shigenobu Kubo', Frederic Payot?, Laurent Saas?, Laurent Trotignon?, Pierre Gubernatis® (1.
JAEA, 2. CEA)

10:15 AM - 10:30 AM

[1C0O2] Development of detailed fuel pin model in SIMMER-V code
*Shinya Ishida’, Hirotaka Tagami’, Yasushi Okano', Hidemasa Yamano', Shigenobu Kubo' (1.
JAEA)

10:30 AM - 10:45 AM

[1C03] Development of a CFD Compressible Fluid Dynamics Simulation Code:
BAROC for Safety Analysis of Containment Vessel and Building Under
Severe Accident Conditions
*Fumitomo Onishi’, Achihiro Hamano', Toshiharu Mitsuhashi ', Atsuo Takahashi', Hirotaka
Hadachi', Hideaki Koike' (1. AdvanceSoft)

10:45 AM - 11:00 AM

[1C04] Development of a CFD Compressible Fluid Dynamics Simulation Code:
BAROC for Safety Analysis of Reactor Containment Vessel and Building
Under Severe Accident Conditions
*Atsuo Takahashi’, Toshiharu Mitsuhashi', Fumitomo Onishi’, Hirotaka Hadachi', Achihiro
Hamano', Hideaki Koike' (1. AdvanceSoft Corporation)

11:00 AM - 11:15 AM

[1C05] Automatic pressure loss coefficient search of duct works for room heat
up analysis
*MINGXI WEI", Daisuke Fujiwara', Kouta Tominaga' (1. TEPCO SYSTEMS CORPORATION)
11:15 AM - 11:30 AM

[1C06] Evaluation of the factors that prevent the reactor building of 1F2 from
exploding
*Penghui Chai’, Kenichirou Nozaki', Shouichi Suehiro’, Takeshi Honda?, Masato Mizokami?,
Shinya Mizokami?, Kenji Owada’ (1. TEPCO SYSTEMS COOPRATION, 2. Tokyo Electric Power
Company Holdings, Inc.)

11:30 AM - 11:45 AM
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(1) SIMMER-V RZEE&E2— FHIE
Development of SIMMER-V code system using new physical models
(1) Planning of SIMMER-V development and outline of code
THE EEFL AW M, RE SR, ME EL, O UE HE, Afk IS, Frederic
PAYOT?, Laurent SAAS?, Laurent TROTIGNON?, Pierre GUBERNATIS?
'JAEA, *CEA

JAEA TiL, SRR 7 V2 OIS H - BRET VA B A L2 T U 7 AGEIE#EF(SFR)D > BT
77T v MEHT 2 — K SIMMER-V Z{A[E CEA & 4L TR LT\ 5, AME T, BAFEFH I OFHA &
fiftr 2 — N2 5,
X—IJ—F: N v ARHERF, YETT 7T v b, FOEEFK, SIMMER-V 22— R
1. #8

SFR 235 1T D HERDIFLEEFE(CDA) f#AT Tl B U 24 5 R IKEFRIE SAS4A, A LB
PER 2% D EBIEFEIE SIMMER-II & % U % SIMMER-IV 22— R & W T & 7228, BEROMIFICET T, ZEH
VUVETNAEMAD Z EICR VBB OEZHBE L B L TRITTEL 77 77 Miffra— R
SIMMER-V O B% % B{AIEFR TH#ED TS, Z 2 Tid, SFR BAZICER 2D BAAH I ORI D (2020 F~
2024 4F) [ZHOE . SIMMER-V fi#fr =t — ROBHFEEE & =1 — MR 2R~ 5%
2. BAREE

T X A7 Ta— NERE, &b, T /LBA%E. Verification & Validation (V&V), FEMED A ., BEE# 75
v N7+ — LB TH D, 2020 EIFTHZ A7 Du— R~< v FEERT S & & 12, SIMMER-V BIFsD % # —
FRA Y hETeB/N—= 3 02020 ZER LTz, 2021 4F0Did, =— REBL, E7 A%, V&V & LI
DTEY ., BROFYEET Va2 GO EET MO O OEEEHK 277 1 % A 7 SIMMER-V /X— 3
2022 SRR S H Tz, 2024 FFRE TICHi A O 21— R R 217V, RIS E IR 02 3 D 7o AR I DI RIS
% CDA fi#fr 22— ROB% &2 HiE L T\ 5,
3. a—FH#E 37

SIMMER-V % 3 k7t 22— K SIMMER-IV % X—Z([Z L CTHET LEEAL TN D,
R 2B E 7 VITREI Y OB RMIEZEE 2 I cE o8 E7 0 &
(DPIN3)<‘: PRBHRINL IR D22 [ 5045 % SEAIZ FRMT 3 2 R BRI AR (Pu-vector) E 7 /L CTdH o

. BIRZIZITE T L7z, DPIN3 [REL Y ORI A T T kT 5 & & b

SAS4A TIXE VWAL ¥ © T 4 —BN—IFDH L SN TWDHDIZx LT, $Elaj3r1 b
BHOX YT 4 —DKEFRE L L=, Pu-vector (XXBIEINADE &L EZ ML —Y
—L LT 2 & T, BEREFERORSBERMSE S 2 L2l BBRMES RO
WRAT & BRI L AT & RS L ORI ORI & LI T, SRME 7Aoo e
IZE D, SASAA THENTRAE T d o 7=l M BUF D O & AT L7z, @;jJﬁgff
4. &8

2022 FRICB W TEEFHM O 7= O OMREZ i 2 =2 — KD 7' a b ¥ A T ORI
T L7z, A0 BAASL R C 3k fZ2HT<° DPIN3 @O V&V Z#Efii L T, 22— ROBEREEZED TN,
BEE . AR I ST 7S T, RIS NEST O B AR IERRIZEHT W - LET,

*Hirotaka Tagami', Shinya Ishida', Yoshiharu Tobita', Yasushi Okano', Hidemasa Yamano', Shigenobu Kubo', Frederic Payot?, Laurent
Saas?, Laurent Trotignon?, Pierre Gubernatis®

JAEA., 2CEA
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SIMMER-V O— FOE#ARE >V ETILORS
(2) BHE > DORMZERNEEY HREL
Development of detailed fuel pin model in SIMMER-V code
(2) Verification of fuel pin thermal behavior
AHE EM, BB EEFE, MY L LB B, Afk EE
1JAEA

—_

7 b U U A EIEEE OF OB RN = — B SIMMER-V OB DL & 72 D FEAIRENE T L DO
FEMED TND, RRETIXYLET VOB RN BT 57 LV OME & GRS RICOWTHRET 5,
F—D—F: F N U ABHERF, YETT YT 0 b, FLRESFE, SIMMER-V 22— F, HGE

1. 8 7 M) U LABAREFEOF OEEFROFAGICEE L, SO RERIER O EBIRFE E ToO— BT
ZAREETHE EHICEHERFLICHEMATE DX 21275720, BHIAH IO H & T SIMMER-V O % % i
DTS, RHRETIEZOBFEOTL L 7 5 3EMRE Y &7 /L (DPIN3) N BHZEEN 4R 2 5 LT D
BESE & BEERE BIC OV TS 21T 9,

2. BAERICEAET SETIVBR ERER»OCEBREE TO-ETEiEL 75720, BEIE RO
BB U 7= BB R OBER S LB R RS M O BMRE R OBMR IR D FHRE TV LIRS v © T 11248 D
HEETAEHICEA L, WX Y ET AL TSy ET A N TOBREI 2 fE< 2 icky, |
D22 FL 7% 38 U 72 TR R B O Ut OB % O 1 HIMA T BE ~ D IREIE I 2 B T& 2 K 9 Itk o 72,

3. BEHEMTO#ER DPIN3 OIEARLETRIAR AR EY 2 — /W EWCEE L, &5 E Y 2 —/LOFER D
FEVa— VOFRICKESEET 5720, DPIN3 ORGEETIZZIL O &40 L 72 TR T & 5 X 9 IHEEH
DIEZHRE L, BV 2a—VHBIHREEZED D Z & & Lz, EFIREE CNORTIHOREEENIR D E
Vo — VORGEREIT E LT, BB A B LT & P — A EE  — D
FEhi L7, BRI, 2 E CBEF O = — R TOfR 4000

HrdBa s & 72 CABRI JFNGRBR DR R 2 X — 2 & L CHlf 3500

FOT T4 b B < EOMMEAL % HE L 7= Ao 1555 % 4% 2000

L. BRI LOFLI) L M ANREZEDS D /T T
i

HORE R OIS OIRER L2t L, ERERZ T o

~ 1500

T 5 BEAF Ot = — R TORITHRER & iz T -7z, 2D I sttt
_/"'—""’w-......__.--—-—..,__

L& WTROMTICRBE N T S AR FP T AZ#)78 500

FRATICECBE L7 K O ITRRIT SRR A R E L T, HEIRDAE R, O e w0 s s m
DPIN3 [ZBEAFDfftT = — R & RARICER 2 @ 2 2 5 = B % ()

s (K1), LLEORERD? G, DPIN3 TIIREHE 1 EJEHER O Ll

TR LT,

4. &8 DPIN3 OBEENRDE Y 2 — L ORGEEITV, BB ENR D ET ANE LS EEINTND
L RER LI, AL, Bl & E BFEOMNT 2 — R & Ol A1 U T DPIN3 O 2 —/LORGEZ D
5, ED%, CABRI RERFRENTIC L 2 2 MEMesd. KRIUFEXE I L OMENT 218 U7 ZE e oGt 2 E 9,
EEE OZ Y — v & L CoEEEA R EEE T,

BEE - AWFEOEIC W= Ts, RS NESI O 5B —EZ K. BEAEMKIZES V- LET,
SEXE [1] AH fh, 7585 2021 EFkD K4, 2B08, (2021).

*Shinya Ishida', Hirotaka Tagami', Yasushi Okano', Hidemasa Yamano', Shigenobu Kubo'
IJAEA
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BEEHFEORFFHHNESR - EFFRFEEOZT MM — ~ BAROC ORI
(DISP-47/ThAI ERRZERE <6 9 S IR EARAT
Development of a CFD Compressible Fluid Dynamics Simulation Code: BAROC for Safety
Analysis of Containment Vessel and Reactor Building Under Severe Accident Conditions
(1) Analysis for International Standard Problem ISP-47/ThAI
on Containment Thermal Hydraulics
*REEM L EFATERE !, ZBAX |, SEEE L RERERE | NhFE
17 NV RY T MK

B LM ER/ RFIFEERREDMANTI— F BAROC ZRAWLT, ISP-47/ThAl EFREZEREN
DEAD. BE. AN)VDVLRE., KEXEBLEED 3 RuEEBHZEMEITLIZ. REFBFICKYEBRERZHL
RET HHREENFONT=,

F—7—F : BAROC, #EFEH. ERFERME. ISP-47/ThAL. 3 RuTEMRERMEER. SR HR.
AN L KA

1. &5

HERFHEESENDES T BAROC O—FZHVVEEE—RFHHEEMR 1 EXELNORFIFEERRNDK
FRBENTEFHREL. £TXHEEML—BI 2ERENEONEIEFHRELTLVS, &5I2 BAROC O
— FOME: - ERAMERERT N, ISP-47/ThAl B ZEEMREICx T ARIIBHEEMHE L 1=,

2. ISP-47/ThAI EIRFZ £ MRE D EHT Time: 100sec
AFBERICEOE, ER 32m. 5 92m. K& 60m® OABFBKRDOETILE
fERL. FAEIRESN 10 A Y1 THRINEILT, 1 A v 1P XIEiE T
0.lm DIAEKE LTz, MPMEHELTENFIREE. KBRS EER. BE I,;
293K & L. NENSHARAOHKE, KERDEMEEE LIz, HEELT 0~ | %
7,700 BETOEN, BE. NDLRE, KEKRELED 3 RUEB LM
L7=o MAEHIE 0~2,700 ETEE 100%DANY I LH XM 5.56m EM 6 L

FEIC 0.59g/s THRAL. KEKIE 2 HFADHRAL 2,700~4,700 FFE TH ‘.
5.0m fIEM 5 LM EIC 32g/s WA L. 5 —75(& 4,700~5,700 HE T 1.8m & .. 2
MSHRIDARIZ 35g/s THRATDE LTz, RIEBITICLYEBREREMARET X f'é
gé:&%ﬁgﬂ L/T:o 005 2

B 1 AUYLEBESH
3. &5 fRATHE R

Kinss/ BRFREERRRBMATI— F BAROC ZAWT. EfZEMBETH D ISP-47/ThAI DIRFEAE
WMEERLz, BITOKBR 0~2,700 WEIOZEEHIERE LML —BHTIBEEN TGOz, Ff-. KEK
MIRAT S 2,700~5,700 ETIERA LIzKER LS EEL ORI TEENFKE L. ERIE L RRICHERE
WHBETTHRENE LNz, RERETHEHOD 7,700 HEICIEIEBRBERLEFHOAN)DLNKELT HE51E
BENEONT,

SEXI
[1] International Standard Problem ISP-47 on Containment Thermalhydraulics, Final Report, NEACSNIR(2007) .
2] BEE—RFNAAENBRREERODEALTERA DX LIZET ZRER - XEHAZEORE - BREHER

M 5 EEHIRE ] (STDOVTERTER 1-10).
* Fumitomo Onishi !, Achihiro Hamano !, Toshiharu Mitsuhashi!, Atsuo Takahashi!, Hirotaka Hadachi!, and
Hideaki Koike!
1AdvanceSoft Corporation
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BEEHEORFFRNASS - R FFRFEEDOZ MM 3 —  BAROC DRAF
(2) FP =7 11 /L8 O FEAMARAT

Development of a CFD Compressible Fluid Dynamics Simulation Code: BAROC for Safety
Analysis of Containment Vessel and Reactor Building Under Severe Accident Conditions
(2) Detailed Analysis of FP aerosol behavior
EEER, SRR KR, KEHEFERE RFHETER /NnFE
"7 ENURY T MR

BRI LM AR/ RFIFEBRRRESMETI— F BAROC (2, &OHERYW (FP) T70YVILHF
DEEETINEENEBRETILEEAAA, FPIT7OYVILHFOHE., BEEHENZEEE—RFIHHE
BT BHORFFEBRD IRTETILERRICTHE BRI OVTHRET %,

F—7—F : BAROC. 3 RuEMEERABNT. BEEH. £ I LZEE, T70VILIKE. BRESH.
FRFFER. FL—H—

_.
I

BEF—RFAREMOBRICIYRE, RRELEZEVVLAOEHIIOVWTIEIREFFEREFTOELVK
FHEEICK DAETOERHE ML SREFALGANEIN TS, AETIE. BAROC [CHFfzIcz7RAYVIL
MFOREETILCENAIBETILEHARLAA, RFFEENTOLYFERLGEIDLI7OVILORE
DIRBEEBEET LI,

2. v LEBEN

I7AVILHFOREETIVERELL—2a3 NS UREEFERAL. ENXBETILICOVWTITEA.
Fh. REAMNEEELEENEBRE ZSRLEARRICHARAAT, KE. KER L ELICERFIFE
MERDLEEDL—ILE TS TMLREFFERAIC
RELEERELIZEDDLITRAYVILORENE
EEEBEREN LI,

3. #R

M1 ICRFFEENOREICSEELE-E VLS
mO—hHlERY, REEMOL—IL K TZTELM
FEDBRORHIZZL DEIILMNEEFELTLNS S
ENBER SN, Ff-. T7AVILATFOREET
WICKYHENREL., BREZEELLEVVEELY
MENMRESND L LR IA, SRITEEH
BREBRLEDUBRIZEL TREETILOEEET
LWOBRERIZEY ., FYBEOSVETZEEL
BAROC DRAFE L BT EED TV FETH 5, X 1 B FBRENTOY VY ALEDF

FP deposition amount (kg/m2)

*Atsuo Takahashi!, Toshiharu Mitsuhashi!, Fumitomo Onishi!, Hirotaka Hadachi!, Achihiro Hamano!, and
Hideaki Koike!

1AdvanceSoft Corporation
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BEERMMICHSITS5ZRRERFROBBERFEICET H&KE
Automatic pressure loss coefficient search of duct works for room heat up analysis
BOHE!, BE K&, Bk EK!
AT T av AT AR

GOTHIC =iRFHMIZFHB W THRZER R EET LT 256, RHREROE KRR I3 2 RS 2 i
L., EMREEY EHT MO ERRTLILERD L, ThIIxi L, ABFTIL GOTHIC OHfilfE Ak
ZFM L. EREICEIREOERRE L ABRR T 5 FIEZHRE L,
F—TJ—F : PRA, @E=RA. GOTHIC, #kZZfiR, HEHEREK

1. #8 PRA TIIREEMKAETRAEEIRF ORI AT D B RIS L2 & 72 0 . KIE EPRI 726
XBVK IRHT 22— K GOTHIC % H\W TR 2R A FEMICE T /Wb T 2 MR FE IR STV 5, KR
DET IMEIZBOTIE, K ih @, as - RaEIc S & XE L HEY, £ — v 7 iK% % GOTHIC
WCATT L, BRZEFRIZONWTLER A EZ EB T 2547 NERRBEBEUICRET 2 LERNH D, @,
X7 MEEOET MMETIE, MEEmEE. WERS., W) BEOWRREMERZNEL., ZhItkSE
ERAEERELZ LT, ERAEEZFERTIEOOERBET 2—=0 72752 EMEBLLNDN, 2
DEFEBRBEORRTF 2 —= ZIMEE O N— R L2 b, 2K L, SRS CIER R &% EH4 5
FERARE DB DR 2R G IS D -0, GOTHIC Ol fEREEREZ AV 7= B EER FiE &2 B LT,

2. FRRBOBBRRFERICOVNT EHAEL EBT L2 RKERZ BBIRE T 5720 — A2 ilas il
AW BTV S PLEIEZ @ L7z, GOTHIC Hil#H##HERE CIHMTEEOFAXERN AR THY . O ERE
RTHLFIEERZREEROT 2 —= 7158 E LTHEHAT 5 Z 8 TE 5, PLEFEIR A AFLIS AT, C(b)
EREZ 12361 D IHIERREIC T S ETH D |

WOIHER O BERFHTHER, Wi, A ROB 1 o =a[(XO1)] 4 p [ [ (MO dt] ‘1
YA T b, t v

e T, JERRE A BRIKEBRO A A — V&M 1IRT, BRI TIEAREERN T o 23 m &g
DIRE T2 5 OO, HIHRHEAEIZ K0 B ERERICIURT 5, IRIFAEK & 722 2 556 1R E 2 R
D QH MR OHIPH 2 — Al 95 = & T GOTHIC HEME LT DRI EE S, 2T DWW TIE PI
IO 7 A o ZfildE+ 5 2 & CRIBEARE L 72 5,

4.0

| —%sta —xste |

3.5 |f------- . . . 1 16
_ 3.0 z 14
= %
= 25 = 12
T Pl

2.0 73 10

1.5 FfF- 8

1.0 6

0 300 600 900 1200 0 300 600 900 1200
ER[s] EFRE[s]

M1 EHEFBEHRREROA X —VK
3. & AMFITIE GOTHIC OHIERMREEZTIM L, £ OEEGEEZ BERET 2 L2 L,
ARFIEOFEIEL GOTHIC 12 X 2R EIRFAE T L ORBELOARTZ KIBIZEHT 20 THY, LV )8
@ PRA FHliFED EEL, KO A7 EHIERHICET b0 L HifF s b,

*Mingxi Wei!, Daisuke Fujiwara', Kouta Tominaga'

ITEPCO SYSTEMS CORPORATION
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BEE—RFHREEN 2 SHRFIFEE CTKREESES L, > -EHORE
Evaluation of the factors that prevent the reactor building of 1F2 from exploding
FyA T4 B M, REOHE
A% W2 L AL KAE BB L R
'FTav AT AR, PHIET) HD
eI AE AR E )70 E OB EEICE S E | 2 SRR IR EREA~OKFZR AR 2 L, BAtEfi#t = —
R GOTHIC ZJHWT, 7 u—7 7 k3% (BOP) BIKUT K2 2 SHEJR-1-H dE N o 7 A AR R 3 A7~ D 5288
ZEHE L, 2 SHRICEB W TKRIERDEZ R o BRI OVWTELE LT,
¥—T— K w@EE BT FEER 2 5. KFEIE, GOTHIC, EEWNKFESMM, 70 —T 7 F/Ix/L

1. 85 1 BN 3 BHEFREC ET 77Ty MIE ST 2 B O IR REICH W TKEBBERE N
XMoo EEE LT, 2 SRR SO BOP AW TUW-Z & T, BRNOBMK DL, KERE
NI SN RN EZ bND, TR Z2@ U0 T, ZORREMZMEE LT,

2. RYTHER  HOWIARET), SGTS FE T OMERR COBMFERICESE | | SHOBMER Y M A
R 2 SRR AR RIS L2, ROV 2 SHRISIARR DN DR PR B ANRA W LR A E LT, £
72, BOP 1% 1 SHOEBEIFOEROEEBCTH W LMRE L, TNLDOEMFICKY . Bt = — K
GOTHIC & H\\ T 2 SR FIFEBNO T AR fME T I a2 b—3a Lz, ZTOREE. BOP 3AW-Z
L TRHRENOERPEL, KFRRENIMZ SN FR RN,

K12y —v R7 T 7R OIKZ WA H DIRIEICIIT 2 BOP & i@ith 32 Wr i C D FiE L O b i F o — 4l
T, YN RTTTIMBIRAV LT AL S BERHETER LeRICEMETTRL, £0—5 BOP
O BHEH STV D, BOP O FHINDIIAKBIMAL TEY , BRNOEBRNEL TS, i,
FHAR RIS SN2 BOP O FEICEBW T, EEFICHEAN A b, THESICIER bR WEm & b EET 2D,
il BREE

=
">

L
==

Y=NRTIT

B¢ 1 R R 5 RIS DI O RO —B (/£) /BOP OEE (45) [
3. fEBR 2 SHE IR AR S O BOP ABHWTWEZ LIC kv, BENOEK I, KFEIREE N2
DAL T & TCKBIBER 2 T2 FTRE RIS DWW TRENT 238 U CRRGE L 72,
[1] HAES) HD, “EE IR F /I EIT 1~3 5O L - BMAZROIREBOHEE & AMAMEICE T et & 6 [HiE
P, 202245 11 A

*Penghui Chai', Kenichiro Nozaki', Shoichi Suehiro!, Takeshi Honda?, Masato Mizokami?, Kenji Owada?, Shinya Mizokami®

ITEPCO SYSTEMS CORPORATION, *Tokyo Electric Power Company Holdings, Inc.
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[1C0O7-10] FP Behavior
Chair:Taizo Kanai(CRIEPI)
Mon. Mar 13, 2023 2:45 PM - 3:50 PM Room C (11 Bildg.2F 1106)

[1CO7] Study on Formation Behavior of Gaseous lodine during SFR Severe
Accidents
*Hiroshi Seino", Toshiki Kondo', Daisuke Doi', Shin Kikuchi' (1. JAEA)
2:45 PM - 3:00 PM
[1C08] Study on Formation Behavior of Gaseous lodine during SFR Severe
Accidents
*Daisuke Doi', Toshiki Kondo', Shin Kikuchi', Hiroshi Seino’ (1. JAEA)
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[1C09] Study on Formation Behavior of Gaseous lodine during SFR Severe
Accidents
*Toshiki Kondo', Shin Kikuchi’, Daisuke Doi', Hiroshi Seino’ (1. JAEA)
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[1C10] Evaluation of FP behavior Models in SAs
*Hidetoshi Karasawa', Shuuhei Miwa', Chiaki Kino? (1. JAEA, 2. IAE)
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F RO LAINESRFOCETZFTIOTY MEIZEITS
ARRIADFEDEMEEICET 50K
(1) ARFARODEHEHE

Study on Formation Behavior of Gaseous lodine during SFR Severe Accidents
(1) Overview of Research and Development
VEE o, TR ERE Y, BOE K, Ao
VRCF s

TR U ABAGEEFO Y — A2 — AFFEO—E L LT, [UMEHRICEIT 50 2R3 UROAERMZEENICEH
L7 2 FEi L T\ 5, ZORMBEE LT, BIEEHRK&K OVE T 3 B £ TOEREFRIUIC OV THRE
T2,

F—I—F: F NV UABHEHE, YETT VTN, VA E =LA, HRARI TVHE

1. &5

BT FHIl EOBEEZFETH Y, 2ona S U@ T3 vHRIEL TABVEETHLHT MU 7 A (Na)
ERBICIGELTI VLT R U A (Nal) E7ed, 20, Na HEIEEFOLET T 7 V7 v MW
T, NaH 2l L THEAK~BITLZa vHEIL, ECNal o7 ey )Le UCEFEET 0, FHREMEICK
ST, ZO—EHNEZT Y VR (FTAK) ©0avFERLLTEDLEI EOMALHA[1], LrL, TR
I UHFEOEREE CERSMERAEREIAS) OFMCOVWTIIRHATH L2, ZREMRIFAT 5 =005
BI¥ 25 2 FEE L VAR L TV D, 2 2 Clk, AR O MM L LT, AFFEEHE L VG 3 RE F
TOERERIUZONTHET 5,
2. 2FHE
2-1. AREE

AIFFEIL, FIZOALE R R R OCQEGHTE THR S D, AiE CTlx, 1% 7 — % X—2X MALT %
A LA PR R 2 TV W AR I U ROAERBE A HEET D (B 2~3 ), —FH., HBETIX
TEFERINCHER T 2720, rAEEAENELEE (DSC) K OMEIEA T XA E &pHT4EE (TPD-MS) %
LB E A i35 (Bfn 2~4 42 ),
SH3EEFTTOEHEB KR

FPHR N ORI 2 T A —2 & LT AL P R 21TV, Nal BARIEAR & & iz I B~
FAZEAE+ % 2 L. Nal OFMEISIZ LD D FNIcH 2k 3 O ENER SN D AIREENH 5 2 & 2R LT,
F2, NEMEFASKICHE VT Nal 23tk Lz DSC HBITE 21T - 725k 5 OV E R OB O B3 5 5
660°CLL ETHR 52 BMZEAIFEV R Tl < . MEICERT 5 Z LR ST,
3. #E

AWFFEDBRMGIZER L. EFEICHOWTHE Lz, SRITMBEFHK TORGHRE (FEIZ TPD-MS) %
ATV, HAR I VROERGHEEMAT L TETH D, B, Ak, RFEEE»DOZEFET
oD AT 3R RBIF IR 2 BB O - D O] O—8RE L CEMLIEETH D,
BE Xk

[1] JNEES . PNC TN9420 94-005 (1994).

*Hiroshi Seino!, Toshiki Kondo', Daisuke Doi' and Shin Kikuchi!

!Japan Atomic Energy Agency
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T RUDLASHBERFDOIETTI VT FRIZEITS
HRARIAVRDERERICET 5HR
(2) LEFHEICK S AV REROT IR
Study on Formation Behavior of Gaseous lodine during SFR Severe Accidents
(2) Preliminary Evaluation of Behavior of Iodine by Chemical Equilibrium Calculations
IR OKRWE Y, Tk R, ot Y, TEE A
VR AR

TR U LAGHEEF DY — 22— LR —E L LT, [ATIZIRIT 540 2K 3 v HEOA RIS R
L7eigeze i L TV D, AETIE, ZOEREBZHET 57200, ¥TADHBT RV F —i/MEik
IZHEASNWT, FFKTBRARERCIRESE 2 /T A —2— L LT Pl R 4 F20 U7 R IOV Tl 7
Do

F—IJ—FK:F N D ABHEEE, SETTITL N, Y—RX—LA, HAka vHE

1. #%8 T hUUL (Na) BEIREEFEOSET T 7T MIBWT, #IE< Ml LoREEECTH LI ¥
FL, NaZEox7 vy MICHE L CTRIAKT2BITT 5 L RS TWa R, ExT7a Lk (FAR) 3
UHERERH LI ERER LA SN TOA[1], L L, TRRIT TROERFMECAEMREIAS Lo T2 EK
FEENZOWTHFITMIA STV euy, E7o, BUEFHEIC X 2 F7EAIT 22 [IRHS 2 FICIR B AL[2]. £k
7255 mx#?f@ﬁx%HW%Eméﬁ®@d’Eofw@wo:@t . FHERHPERRERECIRES Y
RT A= — L LTS Pl EIC L0 . KIS 2 0 AR 3 7 ROAEREE O Ti e Wi 217 5.

2. (EFEEEHEICK S HRARI VRO ERFSHET

21 BRESE - Rt BUET—HS—Z MALTfor _ 1x107 *:(Z)

Windows M OMtJ@ D2t/ b Plidt R Y 7 b o = g %102 Nal(g) /
7 gem AL, HARI THE (RRI UHE L. 2 Naah(g) eI
R E U () EREDIRERATNEZ R L7, \]/ 1X102 wvoxe+- Na(g)

& Na 7 — VTR E R 3 kT R Y 7B o AL

L (Nal(s 1) [1JEOBEGRDEZIMEE L. & o o0 0ol
ﬂﬁﬁ%ﬁ?w:/m~XM$%E@ﬂmm\mE 1o / o 0w
HFEIE 100-1000°C & L 7=, 110 & L S

0 200 400 600 800 1000
22, BHE&ER X 1 ICALEREO LR EIS (914 Nal FoEE (°C)

VBT B2 kE T B BAL SRR O W ) O i OV X1 AR REI A OIRE K ORI B KA
RPEER IR R R~ T, NEME (TvT) FRPHACT T Nal(s, DIZFAIR & & Iz EITRE (Nal(g) 124k
b L, AR UREOEREEITED (10%LLT) THDHZ Enbrotz, £z, MEESHEFHEXTTH
{ﬂ%‘mmnif Nal(@UZIRBEZEAL T 2728, AR I UROAERFIGITMFERE LA & bicfmL,
A= U FHRIT Nal OFREOSTHEL D Z &R ST,

3. kB PUTERLEMEOBLANG . Nal 1TAE L & BICEITKE~REET 5B DD, Nal OFR{LIG
(Ul ol N N v S N '7??753‘%)5}‘2éﬂéﬂﬁ%ﬁiﬁ%ﬂﬁéﬂf:o e, AL, BEFPESEE D DZFLHEE
Th2n a3 FREEEF IR D LB OO ORI O—BRE L TEMLIEERTH D,

BEXE [1] MNAES . PNC TN9420 94-005 (1994).  [2] F#i 5. INC TN9400 2003-069 (2003).

*Daisuke Doi!, Toshiki Kondo', Shin Kikuchi' and Hiroshi Seino!

1Japan Atomic Energy Agency

2023%F BRRFHE¥S -1CO08 -



1C09 2023 FEBEDES

FTRIDLAHNSEFOVET7Z7I VTV MBEIZEITS
HRAKIAVROENERICET SR
(3) NEMESFEASKICEITSHIAIET M) LORBEE
Study on Formation Behavior of Gaseous lodine during SFR Severe Accidents
(3) Thermal behavior of sodium iodide in inert atmosphere
TR g, st &, bR OKERY, EE 4!
AL i

TR U LGHEERF DY — A2 — LD —B & LT, KMTICRIT 520 AR 3 v FEOAERFZENCHER
L7ehigeze i L T, ARFER T, ZOEREH 2 ERIICILES 5700, ToOH—BEFE U TEMmL
Too NEWEFRHRIZRIT 23 VT MU U AOBGHT OREFRIZHOWTIET 5,

F—IJ—F:F N T ARHABEE, SETTIYT U, Y—AX—A, HAR= vHE

1. ¥E

GURITFTRI UL (Na) EEGICKOELTIE VT MY 7L (Nal) &7220 S HICHFEMRSEMFICE - T
L, TO—ENET YR (TARR) 03 vRLLTEDLIEI EOMALH LD, FMIEAHTHD,
AR TIE, AR U FRERFBZ IR T H5F B e L <, REMFRAKICIIT 5 Nal O % FE i L
[ R )
2. BERAE

BSHTICIZ, TS A (Ar) BIHKO 70— Ry 7 ANICHEE LIREERAENE (DSC) HE
R Uiz, BUBIAZRIE Na k& & ORUGHEZ B LT, SUS304L BT Smm, &S 76mm O H DT,
FEMEWERNC T VX T % BEHANC Nal OFEEA A L7z, RIEIE Ar RS H ., FREE 2.5~10K/min T
FE A5 800°CE TMELL . HEH T DSC Fan» b EUL L7230k 2 X AREHTE (XRD) 12894547 Lz,

3. RERER
B 1RSI 5 Nal © DSC iz d, VI [ —2skmn
— . min
HHETH . #9660 CIIRBE—2 SIBLLTH Y | 0B 77—y £ :ﬁ_’m,/-/\ﬁ
1S
NR— 2 THRRIE L EFR SN TODHIENNCKIE LTS Z L &2k T 2%
o —— ]
Lic, E2, A —7 b EH L= 2 E— 65 161 J/g EBEFEm 5 10 \/
(]
RINEMR—E Lz, Lol WL — 27 TGS I L pikftend T of V
F VRV, EERANICEVWER LR S, BTROEFE RIS -100

450 500 550 600 650 700 750

L AR L TESET D L. £ 660°CTHA U AR LIS 2k a v Temperature (°C)
EEERTD LD RBNRTIZR S . B THD = LIREEND, 1 Nal ® DSC it
FERZIZIEIN L7230 XRD 94 hy B b Nal OB S, 2 b2 BT 53RN E LT,

4. T

H AR UBAREH TR T HE B L LT, REEFREAK TO Nal OB 2 3 LR,
660°C DEEIZALITEV iR Clra7e <. MABLICKENT 2 Z LR S iz, 2B, AREIL, BREEEA»D
ZEEETHD A 3 FHEEFIF IR L LA EEOT- D OEMBHRE O—BE LTEBLIZKETH D,
SEH

[1] Bale C., et al., Calphad. 2009;33(2):295-311.
*Toshiki Kondo', Shin Kikuchi!, Daisuke Doi'! and Hiroshi Seino' ! Japan Atomic Energy Agency
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SA Fr FP Z#&8)E 7/)L DL
(4) SA a—FIZE T HILERBETIILORE
Evaluation of FP Behavior Models in SAs
(4) Evaluation of a chemical reaction model in SA codes
FEE O, =dm B, KRB T
'JAEA, * T AR

R&EM72 FP TH D Csl OB %27l 2 -0 T - iR E ARE 2 H\ - TeRRa FEBRCiX, FARa»
HOERPRE SN TNWD, S, 20 Csl BB 2T 5720, (L FPRIGET V2 ER - Bt L7z,
F—7— K : Csl, L&, ECUME, &ML % /L% —, SAMPSON, BT
1. &5

FP OBEE~O &P N AT O TREEE R ED 7= SA fighr = — RIZHW BTV 5 FP XEhET
NOFFFETE1T > TV D, SAMPSON TiX, FP DL FIREA LT T L CaMliL CT& 72, LivL, I U
8 % 3l L 72 Phebus-FP #ERIZI W TR S 7o 4 AR 3 O B OARIE, AL T 7 /L TRl < % 72
Motz, FIZTAREL, KRKFEME T TH 3.8 %D 24k 3 7 FEDOER AR L7~ TeRRa B D4 AU
TR R 72 AL 2 AT RE & T DAL SUSE T /L 2 /B L . SAMPSON (ZHHIA 2 EBRAE R & Dl 21T - 72,
2. {LERIEETIV

EFBUSR E LTI O F MM THANRZRN O 2 7 R OAFIE 2 5789l L7z 13 Db OG- I 2,
(LG EE X ECUME OF — % _X— 2 % W CRE L 72 ),

3. TeRRa SEERfRAT oo

TeRRa 2R D T 72 FEHRZAFIL, Csl 785K % 1,273 K/ 003
0.09 mg/s THEAR L. 20 %DKAERE ETe Ar HAZF Y ¢
U7 AL LT2NL/min THEAS L7z, WEOREE L 40 —_—
T1273K 75 400K £ TOREARLE G272, K112 E 00z —IH?altzl?%K
1273K & 1LIT3K CTRE—E L LS5O AKI UH#E &L 0.01 :Fa?tl%?KK
(Lo, L HDO H) Cs1 B 1255 A& ORI A ' oot R
AT, ROSIREED 1,273 K Ti, EIZ CsI—=Cs+ DRt 0.00 P p——
W2k, 10BBICK32%DH ARI UELERT L 0 5 10
ENGhoTz, —J7, LIT3K Tk, HARI UHFEDOAER R (s)

S oo L — Y=
RO 1 KB Lo, Z U, CslmCst ORIGOIRE K L ABFRIGE T DR

FEUERRENZ EERLTND, Fio, AFERFHTIE L OARITIZEAERBNR) 5T, 728, Beahm
LD HWIALFROGHE 2T, 1,273 K THH AR T UHRDOAEREITH 0.5% Th o7,

Z OALFESOGE T V% SAMPSON (ZHHIAZA, TeRRa FEBRDENT 21T o7z, LR FIGIZ LY B Ak =
DRPAER L, FRY D Csl ZA5UT 850 K A7 Bl fafnzk Ky 23 Eefs L Co 7 ey v 72 ZD—EnEL
VKENC KD BEICIRAE Lo, MRMTAERIE, T AR I UROER, =7 vy VAR, =7 vy ikl & OFER
TE O —HED Csl ZFEOMEA) 27 T& . ECUME % WAL ST T Vv O P & fEsd Lz,

BE Xk
[1]N. Miyahara, et.al., J. Nucl. Sci. Tech., 57, 1287(2020). [2] E.C. Beahm, et.al., NUREG/CR-5732(1992). [3] S. Miwa, et.al., JAEA-
Data/Code, 2019-017(2020).

*Hidetoshi Karasawa', Shuhei Miwa' and Chiaki Kino?, 1JAEA, ?1AE.
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Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear Safety Engineering (Safety Design, Safety
Assessment/Analysis, Management)

[1C11-14] FCVS
Chair:Xiaoyu Zheng(JAEA)
Mon. Mar 13, 2023 3:50 PM - 4:55 PM Room C (11 Bildg.2F 1106)

[1C11] Advanced Filtered Containment Venting System by lonic Liquid
*Daiki Nunokawa', Kazuo Tominaga', Sohei Fukui' (1. HGNE)
3:50 PM - 4:05 PM
[1C12] Advanced Filtered Containment Venting System by lonic Liquid
*Sohei Fukui', Yoichi Wada', Daiki Nunokawa', Kazuo Tominaga' (1. HGNE)
4:05 PM - 4:20 PM
[1C13] Advanced Filtered Containment Venting System by lonic Liquid
*Taizo Kanai', Sohei Fukui?, Daiki Nunokawa?, Yoichi Wada®, Kazuo Tominaga® (1. CRIEPI, 2.
HGNE)
4:20 PM - 4:35 PM
[1C14] Development of a filter vent system to prevent exposure to radioactive
noble gases
*Takahisa Matsuzaki', Daiki Nunokawa', Motoi Tanaka', Kazuaki Kito', Tadashi Fujii', Yasutaka
Aoki?, Yasuyuki Asami® (1. HGNE, 2. TOSHIBA ESS, 3. TEPCO HD)
4:35PM - 4:50 PM

©Atomic Energy Society of Japan
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AT VBEIZEDTANERY FRTLOEEIL
(1) &FHRE
Advanced Filtered Containment Venting System by lonic Liquid
(1) Overview of the System
N KRB, REH R, Bk R
"HA7 GE

W E ORI 2 P35 7 4 L Z R R AT A (FCVS) IZBWTC, k) HJREo&EMtERibs B
2. AF R (IL) OWEM & L TORMZRE Lz, ILIC XD FCVS O2RBEEE & BIFSEHIIZ DV TR
HT D
F—D—R:VETTIITUR, TANMERU N, X OFHE, A A URIE, R
1. #&E

BRI EFT O FEELIRE,. BN OISR RLR 1)) 5 ERT TR Y E O i SR D 72 912
FCVS ZiRET D Z ENEHEOIT LN TN D, FBEEOEWEKE O FEiX. A7 T 7K, @RfET 1
ZTIIRETERND, BA T A MIUBELZIRE LIEEREEM THLHES T 1 MG L 5 ROBREM
& L TRBMHE 7 4 L X O TFIRICRE L TWD[1], ARG, EROBE AT A MIRODF LA S
REREMBIZEH L FCVS OEL L | ZORFEEHIIZ DWW TIRE T 5,
2. HLLWARK SRIREMEE£ERA L FCVS O E

AKBHFETIE, WEROMEF T A MTROLFLNAEEE 5 FHEHE LT OO RWD LG S, RIED
AL L, 2OHTHEMEE, @SB, T AWEERH D ILICER L, AL 5 RREM & LTHE
L7z, B 1IZHERD FCVS & AR AE A LT- FCVS O Z/~9, 6RO FCVS 1%, Ak > F2
LT DD EL T A M ®BIHET V2 O TIRICKRET DLERH D, —T7, ABRAFEMLITKAETH D
. BUKMETHLH, LHEDPKID BBWNENS, A7 T 29K0 FEEICAET L2 Z B8 Th o | R
IR PEE 2 B LT RICHEE L O R R L REARBARMERE 75203 TE D,
3. BREHE

APBASEDOBAZER I & LC, BARTAGEE & SR FEB B (TRL A 2 A 7 AJERA(TRLY) £ TD 9 BfFIC X7y
LIZbDER LITRT, 2022 RISV T, APAJEIL TRLA ZTOBISENSE T L, TRLS, 6 THD LFF
fliL T2, LABED Y ) —RFERTIL TRLS, 6 TORA L LT, IL Z V7o 7 R & CEAUREER TOR

PR ERE T D, 2% 1 BE% L (L) O £ ik i
BEF T4 (EER) sms BASERRRS

e —

AN

£S5 B - EF g%ﬂ%’é%?@iﬁ%@

L res N1 B s |msma=T BHRFRERRIET
thiam s o~y Azl MFF e E
DAY AR o A Ak B YT e R ST e d I ——
Ry TEVTK L SERRER (1 A ik + 205/ UK) =
o L R TEVIK[T [ERERECH /5582021~ 235 TEE
o RVFal) /XL o \ BERER(1 A+ RISIVK) | B
o o F R F a2 /) X)L PRI E
S e 20204 THIHH
TALER Y PAS TANERY PRR 5 [ BT TAZRADE 2t ik 255 )¢
MFF: Metal Fiber Filter o K1 2021~23FE
TEEFE

176k FCVS &g s & HA L7z FCVS DI

SIRCHBTB/\S A —FFEHR

%%Xﬁ 4 (A A~ THRERAR) 20205 E TEIEH
R B T e =] Iy——
(1] AAERZE, E& 8, 70, el —, SEpr =], B AR BUBR( A > AR ) R CRIR
) A RABAIS A5 LD
T 2018 FEHE DL 2K21 (2018). 2 |m=m o 20204 E TRIEH
« BREXA D =X L&t

"Daiki N k. I,Sh’Fk'1 d K Tomi 1 N o e

a1kl Nunokawa 0ONC1 Fukul an azuo ommaga 1 ,(7'-/1&%0))%& 20203{}%‘@%5’@5%

'Hitachi-GE Nuclear Energy, Ltd.
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AFAVBEICEDZTAINERY PR TLDOEEIL

(2) AFVBFIEDFRESRDBREAD=XL

Advanced Filtered Containment Venting System by lonic Liquid

(2) Removal Mechanism of Organic lodine by an Ionic Liquid

R R RE B, )il KM, EOk FnE!
' H3Z GE

HESMEE D BREERI 2 B+ 2 7 4 V2R F AT A (FCVS) IZBWT, Ko BEREo @Mtz By
\ZA A s (IL) OWEM & L TORE 28 Lz, N2 MREICAE SO RE#RANICB T L
ENIL &7 =F U BISHEZ L, XU M ANBREIND Z LN pnoT,
X—D—=F: v ET7T7I73TUh, TAAERU N, B#EOHE, A AR, BREREK
1. ¥E
i 55— IR ) 38 AR T O L LARE . [N oD W K LR ) 38 BE T U R L O fil BRI oD 72 D 1T
FCVS # % ET 5 Z EMBE DT O T D, HRMEOBWERE ORI, A7 T8 7K, &EiET v
A TCIEHBRETERWZD, BA T4 MIBEZRE LTEEERREM CHLMEA T 1 M2 AL 5 FOREM
L L TR 4 L2 O TIRICERE L TWDH[1], FxiIMABLTVa— LV EHERLSIFEOT 4 )T LY
V=T IERICEN T, REBEBRSPEL D Z a2 r MIAKE DR %2 IL THRET 2HRFT2ED T
Too ILIZ K DAL O BOBREMREIX, IR OEWVIHERFMIZE®mWZ &2 W& LZ[2], ABFETIE, IL
EHBEE O F L ORIETA U DAY 2 RK I (NMR) BEB L OHT A7 a~ s 77 7 E &5 (GC/MS)
ETHNT DL THEE D ROREA T =X L EHEFT LT,
2. KB
FERIZBWTHBE > ROERMEFRETHDL L5 ATF L (CHsl) % IL £72ITIL &7 U KE DR
BMRIZAZ Z 7 &, A7 T TH%OIL B OHT AR %558 L1z, CHsl DX 50~5000 ppm &
L7z IL OFFEE A AFiEA D IL ORI 2 6l L7z, IL 130K & BT 2B8KMED R U ~F T
NIZTFTUVNRAR=U L7 0 R ([Pesss][Cl]) ZH L7z, [Peo1a][CIINT & 5 CH3l BREDIRE I K OV I
FHEAFMED B | [Pesaral [CINC A L7z CH3l 2N TRUST % & 9 RBRIEE & i 2 ZhZh 160C, 0.5 s
PlEE LT,
3. &R
CHsl BRERI4 TO NMR TOSHFERAZ M 11279, NMR E—2 75 IL B F A SR E LT, Al
WHIED ST, £z, CHil A7 T 80 7% DA A5y % GC/MS TER L7 R, BrZE L7z CHil @ 92%703
b A F L (CH3CD 1228k LTz, BLED S| [Pessia][Cl] D CH3l B3 A B = X A [Pess1a][1]1 & CH3Cl % A%
FTET A URHIGTE B2 D, EBIC,IL ET BV KEDRAIRICBWT, A2 787 L CHl
L 9FED 99%M IL ITHEAF L TE Y | A L7 [Pesera][I1IT 7 /LA U sk & BEfi L C b X 2 bAoA A4 2 03kalic i
ITLIRNZ ERgnoTz, 5% FCVS OFEMbE BfE L TR ZHED 5, &c—&oﬁc-ﬁc};Pne%)z-c%z-c%;lc(aa
SE X

(1] AIMFeZE, EE S, A B, FHLRE— RS, S =, AR 52 2018
@

HERDES 2K21 (2018). |~
[2] S. Fukui, K. Ishida, M. Tanaka, K. Tominaga, submitted, Journal of Nuclear Science

%L
M| CHIB % Mud |
and Technology. LA ‘

CH,lFR i

v — 7 58 (a.u.)

*Sohei Fukui', Yoichi Wada', Daiki Nunokawa' and Kazuo Tominaga' 25 2 15 1 0.5

L 527+ (ppm)
"Hitachi-GE Nuclear Energy, Ltd. 1 A A LG IEONMRS TS 5
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A VBRIKIZEBTANEIRY FORATLOEEL
(3) KEFRIETHDA T VBRAEDERE S RBREHR
Advanced Filtered Containment Venting System by Ionic Liquid
(3) Removal Effect of Organic lodine by an lonic Liquid in Coexistence with Water
oot o0& !, mmIE S AN CRE 2, RiE BB Eok Al
'FETHE, 2 B SZ GE

TS OBREE R 2 BT 2 7 4 V2 X N AT A (FCVS) IZBWT, Ko EREo &ML B
(ZA AR (IL) OWEM E LTORHZRG Lz, AL oF L LTI AF L (CHD) ZxRIC
KIEFERE CO IL I X2 AL O FRERBREL T L., —EOREMERAMR LT LIV THET 5,
X—D—F: 7TV T U, TaEXU N, AL OFR, A A MRIK, BRYRE
1. 8

G 25— R 138 BT O FHCLARE . [E N O WKL 1 J1 58 AT TR T E 0 Jig HH EARIR O 72 1
FCVS RET D Z ENFHE ST LN TN D, #HBEEOEWAKE S RIT. A7 T 7K, @BEHET « 12
TIHBRETERWED, BT A MIHEEARE LEEERREM CTHLMEAST A M AL 5 BREME L
THRBHEHET VX2 O FIICERE L CTWA[1], B GE Tl. FCVS OAHE X H FEirErkse (DF) A k&
WH70, ILICHEH L, ATAE L2 IL (IL#1) 2 V72 25525 <1k, 10,000 2 L[5 AH L 5 3% DF 215
7o & 2T, IL O I MR O 72 912, FCVS EMAR TOARM L 5 FE DF IO\ TTF —# 2 W5 L7z,
2. K”EFRETOAF VRAEDEREL 5% DF T—2 T

FCVS FARR Th 2 /K IAFERE COERZ EhE 5720, B FCVS 3B E GBS « WA 0.5 m,
EE8.0m) ML, WAHIZ, AKFH2.0m O LIZILAR 0.5m 2T 5D TH Y, ILITITKESEET S
BUKMED RUAFULVT NI TIUNNHRAR=T L7 0 Y R ([Peeia][Cl]) 12k L, RIALERZ SEM L7 b D% fE
ML, ZOWRMICEKE O F, EXEETKREIELMIE L, 98.5 °C~152.0 °C DIREHFT, AL 5 #
DF 57— 4% 2B Uiz, KOBDOEE, AME IFEDFIXIFIE L THDHZ 2R LE (FO), ZhicktL,

IL %MV 72454, iR 98.5 °C T DF 10, 1492 °C TDF 10— .

47, 152.0°C CDF 107 &\ 9 #E R %1372 (RO), %Eme“*@W%m@gﬁiﬁ
3. fhEm 5104; --------------- ‘ et SRR N
HHEE O HE LT CHL AR QIR R TOILICE 5 | e

B L 5 R ERIRA ML, —E OB LA R L %ma S

72, LU, IL OBORBRTH 5 EREBICILS, HiEE & | DF50 lg %%?/
5 3% DF [E< R B3R L eote, BRE LT, Okdetrm R0 | 7 o
BECHB T L @A 7 T KE LTREHM LIS & O % A Ty g
I 5y TR T TN E A BB, 5%, he T 0 0 e
DEFREBEE % . 1L % HH L7 FCVS OFEEIC T HiE m;’oQ  ST |
B EED 5, 0 50 EEJ'SEOEEOC] 150 200

1 A A RIEOEK L 93 DF Hik
sExi %] IRDHRE X 5 F STk

[1] /AEeZs, EEE, A)IBEG, TR, =BG R, BARR T /1% 2018 FEOF S, 2K21 (2018).

*Taizo Kanai', Sohei Fukui?, Daiki Nunokawa?, Yoichi Wada?, Kazuo Tominaga?

ICRIEPI., 2 HGNE.
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BORER T A L 28X 2T 27 4 VERY PV R T LOB%
(5) BRI —F UV ARVRAT ART T v MEBROHIZ ITE X DHE
Development of a Filter Venting System to Reduce Exposure Dose from Radioactive Noble Gases
(5) Effects of accident sequences and systems on plant behavior and exposure
Rl BEACT, A KM, EH SR, KRR B, R BT, B &2, A BT
"HMGE=2—2 U7 - =FV— (), ?HERNLVF = AT LXK (BF), SHRENR—LT 1 72 ()

T YER T A %X N T AN Doy, BREFTREZRIEZ WD THUNMER T A B ERERIRER 7 4 V2R b
AT LEBHFEL TV D, AR TIINY M RINOIHA ALl CE DIEZRM Lici T AREL AT LD
T < BRI RN O WTIERENE (AT L) IZX D ERPREEIC X 2B W TR LT,
F—U— o 2e, dlRER, I, BRI R, T4, w1 A b
1. #E

JT W — ORI F AR A G MC K VSN D~ b RTEEN DR T A (k7 >
VT ) EBRENINETHEECH - 720, AW A& RETE I, EROBEHECHER B O — R 2
2R CE D[N S D, £ 2 TR TIIAm AT AL DX BIIEEZ BRIZ, XY M T ANGA T A
BOBECEDEAFIH LI AT ABRES AT LB AL HE DT T o MEEIOHIE < BB RIZHOWT
FRRN ) 7= R I AEATIC 1T D AE > —7 V A TO VAT MMERCCIRHETEIC £ 2B BIC SV TR LT,
2. VAT MERIC K DB

IO BNLE ISV C, BYTT 4 V40 b (FCVS) okiniicaE Lz _ 10
A, BUZHENN D BALES 72 5 BSIEEBORH A2 RD T4 > &R TH %32 |
MABNICR T LERH D, AR GENICHRE LTeHEaIERD 74 VIEARE §OA e
& 725, FCVS BIREBICRE LT TN L VIEWENE TRHETE 52 01300 3 02

of (K1), FRMMERSEICAHTAMIERT 52 &5 FCVS BIIIE 0 | L0 ss 75 o6 120 144 168
E LT D IE B2 TE 5 2 LR ynoT, 95 I OSRS

3. BEAIC L SRR 1 BEEREALEC X B RE R
I Z S & PCV OJENTEWEFHR T L &b, B~ — 008

W5 75 ARNTAGH A DSE & BEHREC BT B 7200, Wi 2 2 S ﬁ°“

TR E OIE < Bk TR L7, MR Z 100%A B DI Ui, EATRE 36

AT IR AR D L7 A < BN < A28 = & oo (2) Eom

4. FEiRm e .

FiH ADAEE . BRENTREREEFIH L7 4 M Z Ry h Y AT AT 100% 80% 60%  40%  30%
BB 1001 7 R AT IC B 1T B AR & — 4 v RUCHBW T, KA % i) FRmEtA

CBETE 2 RALRH S Z &, WNC L AT AL LTERBITO 7 4 A~y X2 BRIEE & gad < B OBk
b2 AT DOBTNEN T2 I < BIRBEIR DR E N L WO FERPHF O,

HEE « AWMEITH BN AR — VT 1 7 AW, HACEHW, TEEE, AbkREHE, TEEHE, A AR

T EMW, BRI, (—HT xR F—RE LA, BYGE=a2—2 U7 « =7 U—(f, HETx

L — T AT KRR I L 7 LR DR DO — T h 5,

BEIR

(1] AR, 7 4 V22 MRF 208 0 AL USA#Si-", ERC HAR, 2018

“Takahisa Matsuzaki', Daiki Nunokawa', Motoi Tanaka', Kazuaki Kito', Tadashi Fujii' , Yasutaka Aoki*and Yasuyuki Asami?

! Hitachi-GE Nuclear Energy, Ltd., *Toshiba Energy Systems & Solutions Corporation., *Tokyo Electric Power Company Holdings, Incorporated
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Oral presentation | Il. Radiation, Accelerator, Beam and Medical Technologies | 202-1 Radiation Behaviors, Radiation
Shielding

[1D01-08] Radiation Shielding
Chair:masahiro yoshida(NUSTEC)
Mon. Mar 13, 2023 2:45 PM - 4:55 PM Room D (12 Bildg.2F 1222)

[1D01] Shielding design for gas bremsstrahlung of the electron storage ring at
NanoTerasu
*Hiroki Matsuda', Masayuki Hagiwara', Akihiro Takeuchi’, Toshiro Itoga?, Hiroyuki Konishi' (1.
QST, 2. JASRI)
2:45PM - 3:00 PM

[1D02] Discussion on the Standardization of Shielding Material focusing on
Shielding Concrete (21)
*Mikihiro Nakata', Yukio Sakamoto?, Masahiro Yoshida®, Koji Oishi*, Hidenori Kawano? (1.
NDC, 2. ATOX, 3. NUSTEC, 4. JER)
3:00 PM - 3:15 PM

[1D03] Evaluation of the effect of random storage in clearance measurement
containers on the radioactivity conversion factor (2)
*Masato Watanabe', Toshio Kuzuya® (1. Chubu Electric Power, 2. Techno Chubu )
3:15PM - 3:30 PM

[1D04] Shielding Experiment with 24 GeV Protons at CERN/CHARM
*Tetsuro Matsumoto', Akihiko Masuda’, Eunji Lee ?, Toshiya Sanami?, Takahiro Oyama?,
Tsuyoshi Kajimoto®, Noriaki Nakao®, Robert Froeschl®, Elpida lliopoulou ?, Angelo Infantino® (1.
AIST, 2. KEK, 3. Hiroshima Univ., 4. Shimizu, 5. CERN)
3:30 PM - 3:45 PM

[1D05] Validation experiments in V&V for shielding analysis codes
*Shinji GOKO", Maho KAWAGUCHI", Tetsuro MATSUMOTO?, Akihiko MASUDA?, Seiya MANABE?,
Hideki HARANO?, Osamu SATO?, Koichi OKUNO*, Toshiya SANAMI®® (1. NRA, 2. AIST, 3.
NUCLTECH, 4. HAZAMA ANDO, 5. KEK, 6. SOKENDAI)
3:45 PM - 4:00 PM

[1D06] Shielding Experiment with 24 GeV Protons at CERN/CHARM
*Eunji Lee, Tetsuro Matsumoto?, Akihoko Masuda?, Toshiya Sanami', Nobuhiro Shigyo?,
Tsuyoshi Kajimoto?, Noriaki Nakao®, Robert Froeschl®, Elpida lliopoulou®, Angelo Infantino® (1.
KEK/SOKENDAI, 2. AIST, 3. Kyushu Univ., 4. Hiroshima Univ., 5. Shimizu, 6. CERN)
4:00 PM - 4:15 PM

[1D0O7] Characterization of neutrons emitted from fuel debri
*Taichi Matsumura’, Masahiro Sakamoto’, Kenichi Terashima', Eka Sapta Riyana', Keisuke
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[1D08] Construction of a dose rate evaluation system using point cloud data
*Tsutomu Okamoto', Takeshi Sugita' (1. NAIS)
4:30 PM - 4:45 PM
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Shielding design for gas bremsstrahlung of the electron storage ring at NanoTerasu
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Discussion on the Standardization of Shielding Material focusing on Shielding Concrete
(21) The Study of the Affection to Bulk Dose rate of High Energy Photon by Fluctuation of Chemical Contents.
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VTSV RARRBHRADS U F LIKIC & DB ERERE~OEEHE (2)
Evaluation of the effect of random storage in clearance measurement containers

on the radioactivity conversion factor (2)
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FEFRARY MILVEIE
Shielding Experiment with 24 GeV Protons at CERN/CHARM
(13) Measurements of neutron spectra behind steel and concrete shielding
using a Bonner sphere spectrometer
TIAACETRR Y, HEEAE Y, R, 1&5’2#‘“32 2, RIUFAESL 2, HRARH 3, TPRAES 4, ST
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*Tetsuro Matsumoto', Akihiko Masuda', Eunji Lee?, Toshiya Sanami?, Takahiro Oyama?, Tsuyoshi Kajimoto?, Noriaki Nakao*, Hiroshi
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Validation experiments in V&V for shielding analysis codes
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Shielding experiment with 24 GeV protons at CERN/CHARM
(14) Measurement of neutron spectra after shields using Liquid scintillator and Bonner sphere spectrometry
2 R L2, ORTTRR S, HEEZ S, ERiEk 12, BUT [RE 4, PRAS WIS, TR 6,
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Characterization of neutrons emitted from fuel debris
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38R 1L LTI 1T, Mom AR A D A0 IR Y,
RIRBERE DIRELT 71 3B JiH &4 5 (0, n)SUE, SFL &t (o,
) S+SF) OFPEF- AT MV ERT, (o, n)E & SF O A
XU MVTIRPRE B2V | BRE— 7 HBE T (0, n)SUHA
SF % k572, Eald(a, n)f<)is: 2.28MeV, SF: 1.84MeV, &
71 2.08MeV Th 5, Eiz, THEFHIFEFREICOWTIE, SF:
(0, n) =56% : 44% T 1 | ARIABEEE AL SR DIRENT 77 U Tk,

S

N

o
&

N
o
A

BN
<
()]

N
<
[}

Intensity [neutrons 20keV'g"s™

SOFEGILT LR TE AN L Rl 7 . —
(0, DIEDFEIILT L HEFE TE N g noTl, 100_0 20 40 60 80 10
SEXH Energy [MeV]
[1] IRID, TEPCO, “Status of Unit 1 PCV internal investigation™, (2022). [2] W.B. Wilson, 1 1F2 ERRBERE DRRELT 7Y
et al., “SOURCES 4C: A Code for Calculating (a, n), Spontaneous Fission, and Delayed A l%jj&,‘jj é b EP‘[‘%% D
Neutron Sources and Spectra”. (2002). HILF— AT [

*T. Matsumura, M. Sakamoto, K. Terasima, E. Riyana, K. Okumura, Japan Atomic Energy Agency (JAEA)
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RBET— 2 ZAVERERFM IR TLOBE
Construction of a dose rate evaluation system using point cloud data
A Y, AW RE!

R SEVEE o

3D A% ¥ T OHGTE D REET —# 2B EFRTHINN DR 7 VT EHRT 50 AT AL LT,
3D AFX v LB TE D AT — X IIWEREOEHR LD 2 ERHRR N0, R7 BIVNZER %
T 2720 INERZ I U-, B LR 7 BT 7 /b =— K PHITS & SRS 15
a— NIZHWS Z &Rk s,

F—0— F O BRERGHEN, ERRBENE, PHITS, mUBEA A

1. #8

FRERAATIZ BN T PC OMEREM FIC K RRIEEIZZE LW E T A rika— ROFHRERN AN &
RO =Nl TE, —H7 40—/ RICBIT 2BREMEMSRV Y., EWE. -HEORARESR
ERNTETLVELIZWESLH D, T2 TL—F &N 3D A% v F—ThIUTBHES T 5 2
ERHRETH D, HELEONDT —#BRILAHETH D, £ TR BT — X ITEH LR E RN 21T
ROVAT LEHEE L, ST —XICB T 2MERIERAERLNEGEL ZENTERNWI L THD, £D
BAITTERRBEHRE DIC X0 RO Z2HEI K o TWNERZ M3 2 HREZ L 7=,

2. REEFME S X T L

OkfG & 72 D R AEEOHEC L DR A FORZ BAEMTHE D, KR 7 VIV ST — 42 )
FETHERA FeWEICEES A D, BT =23/ A ABIEND 2 EBBESND Z LD HEET
— X DENEWERE R LT D,

@ R L —ASNTRZ BAVONEZ WG L WEA OB HNEIC X DHERE TR 5,

OFERL ST 7 B AAFH T 7 A VI PHITSP DN 7 7 A A (infl)DTEE L THWS Z &N TE D,

@rAEALFSRE L LT 3D 2y D A7 1 — LEED A HE 72 matplotlib TERA~DH 17 7 A MASRE 2 2 7=,

OffiZFHEMH L L TR BIVERO KIS LI RIBESRE S E 2 — b VAT DM BIAIL, BT IV
m{Ea— REDEEFREA AR E LTV 5,

3. BREEIRET
VAT AL o THERENDETNVOBEBREZK 1 1T~ T,

PHITS(F#84L)

Matplotlib R34t

. BT —2 LRV EILOAKIEE

RPN
[1] KNEER, 3D F— L7 17 T~ —07 b OHCEFbER, T3E
[2] Features of Particle and Heavy lon Transport code System (PHITS) version 3.02, J. Nucl. Sci. Technol. 55(5-6), 684-690 (2018)

*Tsutomu Okamoto', Takeshi Sugita!, 'NAIS.Co.,Inc.
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[1FO1-03] Safety Culture &Future Technology

Chair:Tetsuo Sawada(former Tokyo Institute of Technology)
Mon. Mar 13, 2023 2:45 PM - 3:35 PM Room F (12 Bildg.3F 1232)

[1FO1] Generational Differences in Safety Climate Assessment of Nuclear
Industry Employees
*Tsukasa Teraguchi’ (1. Institute of Nuclear Safety System)
2:45PM - 3:00 PM
[1F02] Changes in the Safety Climate at Nuclear Power Plants
*Hirokazu Fukui' (1.INSS)
3:00 PM - 3:15 PM
[1FO3] Applicability of SMR Technology in Japan Reactor -Thermal Application-
*Yutaro Aoki', Glenn Harvel® (1. FUT, 2. Ontario Tech Univ.)
3:15PM - 3:30 PM
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RFNEFXFHFXBORERALFMICE T SHHKE
Generational Differences in Safety Climate Assessment of Nuclear Industry Employees
*Hp !

VT A AT DR

JRATIEEIC B W TR I3RS 0L M2 MR 5 ECTHEREROD | 2&R>TnD, T0D, &
WEBNREE L2 —FRICE BT MGRENEE L, LML, ZNETOMRICBWTHREER
DA & > TEDOFMAER D ATREMEAN R SN T WD, £ 2 TARY TR+ HEE (B 0 r4em 1
~OFHM & AR OEE - A & OREE, R O W TRFTEIT O

F—0—F: JJrpE¥, ZeRt, e, e

1. [ - B®Y

JR - NEROLRREMERIT D 5 2 TS OR 2R OMEFHIRER2FEETH S, L, BITHEICLh
G D Z 2R L OFRFRITEXBM TUHT L —B L TELT, i o RIZ X o> TR 5 alaEME ) R
SNTWD, £ TARBRE TR FHEEEEB ORI L ~OFE & AR DE - 7 & OBTE, R
ODNTHAEITI ZEZBENE L,

2. Hi&

AHFFETIL 2002 FELAEBIE £ C 3 FMICE SN TV 5D, AARENOFR 1 B#EFEICEF T 2EERD
BlAAET —# 2 Lz, KA CEEEEICBO THEORRE LICBET ok~ ekl 2 s TE Y,
TABEEIC L > TNEN R D, 2021 FFEFHA TlX IAEA @ Harmonized Safety Culture Model [1] {12330 C
80 THH =427z, £7/=. #F 8 IKF 32HA [2] [ 2\ Tidfkk: L CRI—HEHA NG S TV 5D, Flilicon

TIE 29 LA T, 30 %M, 40 m%ft. 50 m&f. 60 Ll Lo 5FETHATND, ZORET —XD 5 b, &Hr
Th % 2021 FERA L, HRMOLEZ LB 2 2 &2 BRI 9 FFRTO 2012 FEERE 2 AT IV T2,

3. R -BR

IINTIIAER DA b 50 LA T2 x5t L, ZOHR THEERTTRT 5 ALLEFE L T\ D G
20 #£ 57 FEHOHREXRE Uiz, £7 2021 FEAXIG L LI /oH TIEAERIC 29 5L F TLRAE -0
flizsm < . 30 AR, 40 AR TR T3 2HmA—B L TRO b, FEFFN CHATEEL LR L &
25, BHEFO S0 ANO PENF LR FMEE EF D008 9 I FEEFMTIEL SRR b, KiC
WA 2 BUG T P i & 8 R P & 120 U 7 BRI BRI & 50 AR T oL 2R LRI MK 22 03 2
EARENT, Eo. Z OMRBOBEIIL 2012 FEEDO T — X IZB N T HREET, 29 M T T < 30 AL
B CTIRWEM RSN TWD, 207D, 2 OMADRF RO TIER < ZRE L ORI BUEDF
RORBRENEE L TWDE LD EHEIND, TRXRTOMRTHEDOW S ZRA RN RO OENDTEA D,

SE X
[1] IAEA (2020). A Harmonized Safety Culture Model - IAEA Working Document. International Atomic Energy Agency.

[2] f&FF Z=F0 (2012). JRF /38 EAT O w2 B9 5 BRI A EH11%7, 29, 71-88.

*Tsukasa Teraguchi'

nstitute of Nuclear Safety System

2023%F BRRFHE¥S -1FO1 -



1FO02

2023FHDER

RFHARERICHETEIRERLTDEE—TF 75— FMREZELT
Changes in the Safety Climate at Nuclear Power Plants: A Questionnaire Survey
Sk 2
VR Ay AT ARSERT

2002 FELIEHAEE T 3 FRIC2EOFR T+ HREBATNICBW CEZE2R L0 T 77— MR %2 i L T
77o FORNIRA LA REIBELHRE L T v r— FEREROBRIZOW TR 2,

F—0— K JFF R, HiokE, waelt, Bk, 7o — MHA

ZARRE LT, MR E S EENICH D WIS L, 15 2 L2 BRI TEICE L |

R ORIEFREZRFHETH D, 2002 FLIE, REOIRFHFEFRCHFEM L TE2T 7 — MEAE T,
A HECTEE R HMEAICHEM L C& -0, 2R EOER TH 5 ko s [HE EFOTE],
[ R DWFNTEF ﬁé%%ﬁ@Lr%7NJk\%7—w®gﬁT%6r@ﬁaﬁhr%EﬁﬁhF%
Al ThH D,

2. 7or— FREOER

RT3 BT B ~D T > — N 2 AR FE M L 72 D1% 2003 4005 TH Y . D% 2006 4, 2009
£ 2012 4F, 2015 4E, 2018 4F, 2021 AT FEH LT\ 5, k0L 2R OFEEEIX, 2003 425 2006
%K#Hf&kAEEb%@wﬂ\m%ﬁ%%@mzﬁ:#&riﬂb Z D 2018 FE TIF L A LEAL
N7e<, 2021 FIZHO LA LTWD, [ER EROERS) L IZ220lGNER) 2B\ T THiozs
LB LAROBM RO b D, TZRREITE ] OFEEEIL, 2003 4725 2006 4270 TR T L7223,
2006 725 2012 FATNT T EH L, Z2D% 2021 £ TlE & A EED v, £ F V) OFFEMIL, 2003
END 2021 FEF TIZ E A EEM 720, TPRERHR OFFEMEIL, 2003 4505 2006 FEIXHT TFEAEE
b BRI, 2006 £ D 2012 FEICHT T ER L, £0% 2021 4% TIEE A EZE LAV, TEEBGE] O
FEEMEIL, 2003 ££722 5 2009 £RIZ2MF THF LA L. £ D% 2012 48 F T A2 < 2015 2K, 2018
FEIC[EE L7228 2021 FRICHOME R LTV 5, DA ) OFEEEIL, 2003 25 2009 2T T LAME
7275, 2009 4E7° 5 2015 ££(270 0 TIC R, 2018 4E(CEIfE L7-72%, 2021 EICHFOME F LTV 5,

3. XLHRBFLREALTDOEL

2002 FFLUREBIE £ TIZHA Lo HeEEilE, 2004 4F 8 HIZHAE L7 BIRFERT 3 5O 2 YCREEHE

Fhg L 2011 4 3 AIZHAE LI B AL G R EP B IC XD W E S — I )BT S Th 5, FRIEMEERT

3 SO ML, Fhii L 7= 2006 FOFERE R TIX, [LREEITE) OFEEMBMET LTS, thoEKE

DFFEEITIZE A EBEDFEO DR, EEF IR NIREEMOEE. Figtk 2012 FI2%E ) L-H#HE&T
ARk D), TER LRIOERE )| TZeOWGNESR), [Z2REITH . [PHER OFEMH?

AU, DR OFRFEMIE 2015 £ E TR T LTV D,

"Hirokazu Fukui®

Ynstitute of Nuclear Safety System, Incorporated
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BARIZE TS SMR Hilf 0 E It FIREHE 12D W T-RF ARS8 -
Applicability of SMR Technology in Japan Reactor -Thermal Application-
HEAR WA, Ly N— 2
MEIFLR, A2 VA TRER

AAROHIFER), e - RIFFDIRN G| RO 3 ERT O BHIE R TR KIRIEH T 2 ITIE KRB D5+
FRULETHDL, £OZ b, Bk, AARICZE T H/HEY 2—LF (SMR) OFREITENMAG 72T IR
B, ZHIFIH - BEFEECHAFACSH 2 LB 2 5, 4lE. SMR OBEFREEICRT 2BFHIC oW T
HL. AARIZEIT D SMR O ATREMEIZ DWW TELE, MLz,
F—D—F:PEEDI-IVF. RFFRGH. EE~OGA
1. ¥E
BAZEGLHRPCTER SND/IVEEY 2 —/UIF (SMR) IZmWEert, @il - & omdiiits X
MK = 2 MbZe EREIFF S, K EFTORERIC X 2 RRF L, BHTEHORBEZ Y » FIZER I TWn
7R\ VERRHIEEE ~ D)) - BVG e & Mtk T & 12 SMR OfE LA RETT 2 MERH D,
HARDIFFEEITT, 2022 £ 12 ABUEE TICHBB TE 2R FHIX 10 ETH L8, =3V F—&H 4
A > CTWD HARTIX, R RETEERN—2An— NERTHD, —FH. HARDR T IFEFIL
ETEZLGIARONATWD T2, BUERE % & KIRIZIEH T2 72901213, jt’_fé@ﬁ%iﬁﬁif\%kﬁéo Z
D=, BIAEOT-DIZF IR IO SMR #3%ET 5 Z L ldE S 20 2B 2. SMR O% BRI H 5t
L. BARIZEIT 5 SMR O il RetE 2 MGt L7z, AR, m%7ntx&&®ﬁ¥ BT LBFIHIZHONT
ZDYAT MCONTHE LT, ) i T
2. SMR Bk - =
LICBIEBRSE T O SMR ICOWTIHFFIA WA " s ™ ..
FLHDRECE L ORT, AEMFEOHORED FRE . - . .
CICBEKIF 2 DRI, WRIR, HABEIF~ L | e -
RABIT LTV SERBNND, SO, BEORM . e e &
FURICH Tl L7 SMR 2B TX 5 2 & a0k 5, N
3. EXTS Y b~AOIEH T T el T
1 % SMR ZXEFOJR TR ) & S AR RO H 1R
AAROBRGHATCRIERFT 72 I EVIZIEE L TWAD Z
ERL AIMEFET T o MEBRGMET E —RIL L TV DS [T v cmmiase |
Db EETT MNIBHLIRBREELEPFLTHMLTND
ZDT8, THEHILOITHIZ SMR % 3% L, %I¥77
¥ ~OEBIHEFE R FRETH H LB 272, K212 SMR
DOEAFME L7oaiifesy: - gk T¥ET T 0 DT AT L
WS 273, A RT L 951, SMR 2G5 E
KN F—% AROFEE~FIHTE DA RENRE I
Do PEAMEERERFICHE T 5, £724%. SMR OEZEF|
T & D BRES IR PEIC OV T OFEMARDNLE L 72 %, K2 FEHE~D SMR BYEAFIIC ST OB
SE X
[1]Y. Aoki, G. Harvel, “Applicability of SMR Technology for Japan”, CNS, Proc. of the 41th Annual CNS Conference, (2022)
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“Yutaro Aoki!, Glenn Harvel>  'Fukui Univ. of Tech., 2Ontario Tech Univ.
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[1F04-06] Communication

Chair:Ryuichi Yamamoto(none)
Mon. Mar 13, 2023 3:35 PM - 4:25 PM Room F (12 Bildg.3F 1232)

[1F04] Analysis of energy-related posts in social media
*MIKIHIRO TADA' (1. Institute of Nuclear Safety System, Incorporated)
3:35 PM - 3:50 PM

[1FO5] Analysis of topics for deepening the discussion over nuclear power
generation
*Nao Shiino', Makoto Takahashi' (1. Tohoku Univ.)
3:50 PM - 4:05 PM

[1F06] Approach for Care and Better Communication to Health Risk of Radiation
*Reiko Kuwagaki', Motoko KOSUGI®, Tomoko TSUCHIYA® (1. CRIEPI, 2. Shizuoka Univ., 3.
TONeRiCo)
4:05 PM - 4:20 PM
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V=¥ AT A T7ITET BT RINF—BEEREOSHT
Analysis of energy-related posts in social media
e N
VR 1y AT MIFTEET
BIEEICLE ST, Y=y AT TR aIa=r—2a Y — AR TR exfMEzZmS
PROBEERMEHRFE L THRITRELTE TV D, Afgld, =xF—2 R0 E ARPUTBNT, 2022 4 E
IR ERIEREPHRNTRELLEZEND Y=V X VAT 4 7 Tk, 26 OHBRFEOFRAEESZIT T,
ED Vo IZiEmMT O TN D EHUET 2 0 21T - 72,
F—7— F : SNS, #i# (information diffusion), TRILF—, BR. EA. RFN. Twitter

1. 8

SNS,. 7R T4 —Fh Za—AP A N HEFELEa—L\WoloBHED Y — ¥ /L AT 17 (Facebook,
YouTube, Instagram k<) ECREEIN TS, =32 AF— BER. EN. 1OV —F (LI F=fx/L¥
—BEE Y — F) 2G5 0REEOI IR E LT, 2018 4E 6 A5 2022 47 H D 50 » H R OHIF TR S e
AL, TOFEETIIED XL S RERPIEB SN TV L 0 %2R LT,

2. Bk

HFPIC= 2V X —BE Y — FOEEND | & 508 HHFEOERMN G, HExry MU —27 2k L CEEED
HIEL 2404 L7z, B D 97.6%72° Twitter (2 K 5 & O T KRGO 3711 Twitter DT & 705, 2 b DOFHEA 12
DOFEBICER LT, HE, =X —#Y — 2 U CO L., BRI A I B FR R O HERB-O M g D
D MBI & 0 LTz, £7o. RERIMEB O, B0 H & g U THRMEEDSIRIZHM L T\ 5 A 72
B ONT 12 OFEIRO A7 100 fZDIRIE - VY 4 — b OZWERG A, JRF I HE BN R B, I &mm,
BB OREREI LT,

3. ¥R

TR X —BERRE O 12 I, HBEEOZ WD, BUsttaER), o xBURFEHEA, RO R
TRy - RN BALE 2D, BEERTRO AR 225 & 2018 429 A, 2019 4£ 9 . 2021 4 4
AL 2021 49 A, 2022 53 A, 2022 4 6 HIZEEROEREL T L TWD, FiD -1 « KERBYSE, Bds
FiER), HIBUEY A7 @R OER L Filgtk oxtic, o= 3oL — BTG o B & B O fEEkIC
BT, REQURERFE LRI, =X —2EME, KT IREOHKE., KR EOHIE,
FF R B R SR AT I B 2 BN LT 5, BRREDSBEIZ N LT D H o 147 100 2 DiRAE -
VY 4= FDOZNERIZONWT, §EM, P, HEOHEEAD L, B CIEEENERMER ST
W5, 72720, B UTEEEEERI T A0 L BeIBE, R O, 85 O BL & Flth O kIR B
THEMTIE, HEMOEMN L ER S, FRO - - KEEE, RO 3L —BE 150 )0
EERRTIE, PERRERPER STV ERGI 5T,

*Mikihiro Tada!

nstitute of Nuclear Safety System, Inc.
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REFNRBEHCHBRORIED-HDRMRD I
F28H : RFARBICET ST BNMBHRED T
Analysis of topics for deepening the discussion over nuclear power generation
#2 : Analysis of subjective logical structure on nuclear power generation
THERF IE Y, il (R
PRAERE

ABFFETIEA o Z B a—fi&EIC &S x, R DRENMICET 2 BRZIEMR T 5 BRI 2RI im PG
2 BT Lic, R R, Ty — L2 R LT G 2 gk, B b Lot 21T - 72 R d 5.
F—0—F: FEFOEERNM, 5, B¥Eala=r—ra s ha%E, BERK

1. BE: T B EOHNRSREEDLT-ORLIBEREHTHANOMOXIEENEETH LM, BURT
Vet SRS D 3 B S NERRII BRI FEBL L T W, RIS TIRR ST DAL - SO D&
REBFTHAN, EOXIRBENOZDONEE L5000 ) BEOHGEN TR EZRA T, B W TiXE
BHERERES Ui S BE U221, B2 M E R ARG TIHEx AOTEOFRICOVTER LT,
2. Fi&k: AMECTIIVEORMREICK LT TFDRT v 7 THEEILA ¥ B2 —%1T\, B8 i I
BATAURTA FAR— K Miro BICAHYE LT, AEDORIRIZ 94 TH Y EHR L O AN EEEGRE A
THREFETHD,

Step.1 JAF ) FEBIZSAS 75 FEARI) 22 BESE D 704

(TRERBHGICfE 5 R & 72 o [RIHIES Tidu i Zeryy) =i
Step.2 JHFIIEEEDTERLIZBIFE L 53 36 THHDER =
I3 LTSS (JED L~ & 2 DfEIFE) E—
Step.3. ZHHH DB DLIFE E B 5 DEEETEHIZEEET S v | oo o

BB VICHT S A il (&L~ > 7 L TOHE)
Step.3 IZBWTHGOEREZXFT HHA T L~
GRER) . SET2HEBIT I (EEER) R,
THH [F L OGBS G 2 B S D, X 1 IS
fEDfER E L TR b i B G o —Fl 2754,

[—

BJ 1 R ORERE R OB
3. HEERRUBE RENRMIEE 3L DOOHHERELLTFITRT,

BI&EHE A T /15 EOREIEANE, MG DL EMEZ AR+ ORI 2 RRREICEE, —HF TR
HEEDOAA LY AT REEBERLE LTETOLNTEY, BEMIEN TH D & OFHE & OBIRMEICE
MRS, JRFIEEO VAT AORFEEMICE L CIFEE Lo>o, FICHREERNHEBZ L LI bix
BEBR L LTV,

BIZ&#H B: FITREF LW D VAT LOAREENE, @R EICET 5B 2RI R SRR < BOR
JEAHREAAICE L TRAET S CO2 137 R E v ) B THIERIERE L 2 T S8 25 L oFE#» 6, 2
OHEELHHEOERORILE LTS, B - EHESHES~OEHIZONWTL, MEOH D715 E L HE
HELTWDLRERTEHATE 20D, TELWEFREZEZ TV E LTHEREZRW) LTS,
EBI&#E C: T & BN ERED OE IR T 2 H B 2RI+ DRI RE DR ), —H T, Higk
R, RGO ZEMEDOHBIZAF ORI O EELZRETLHH O L LTEREL TWD, K< K
*UT-MhDaEFE 3 44 &1k, HERIREEL & 7 R OBEFR, BREMILES . AREME, B E B RIEEE O
ATREMEZR EIT DWW T O - BB IR ER 72BNV L 5L D,

3. #&

AR TR NIEICET 54 ¥ Ea—il& s b &R R ER AT 5 800G 2 AT
fbL., & ERORIWOGRIAOEAMETIMEZ T LTz, TORENOE LML, R ICET 5
TROBEEAICET 2 R ER & GO NSA T AZW BN L, K0 R Rxichs BB T 5584 L 72
HZ PRI,

&E Xk
[1] HEBF il 0 H AT )15 2022 Bk D K23[3108]

*Nao Shiino ! and Makoto Takahashi'
ITohoku Univ.
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BSHEOREEEICHT HFRICHY FHOFRRUSEORE
— A VEBNETVNEREA- A vE—VRORE—
Approach for Care and Better Communication to Health Risk of Radiation
—Testing proposed messages based on the Citizen’s Mental Model—
R, M #ET, LR AT
VR RBRGERT, CERERT, C —RAEEEAES Y A R - @Ry U —2
The purpose of this study is to analyze differences between the public and experts on radiation risk. This
study reports the results of a draft message created based on a mental model survey of Fukushima
residents and verified through group interviews (conducted in September 2022).
Keywords: Risk Communication, Fukushima-Daiichi Nuclear Power Accident, Radiation Risk
1. 8
RO ENREHE TR ERTFL D 11 FORRT (LR - /M2 - FdH, BARY 22752 2022), £<
DNZINFECEHID O DO RLZITER L, BASROBOB S 2 7 EHRW O ZG 5 Z & TR LZ LTV &
WEDITTHREAEFEZE > TND DD, REEFEHFOY X7 ORROMBELBIIALEE LD N b D77
W ARSI, BEHHBRY A ZIZOWTHERO®ED F &2 F & OHECEMOBIEDENWEZH 5L, =T
FITL > TRV ARRERIBMITREZRRT DL 2 HNE LT D, 2022 FRO RS TIE, FMFE L Gl
IRpfE o IRAEE DO TR A~ OB A 2 B = —FEIC & 0 M- OME OEW 2 e Lz, A%ETIE, Zh
LOBNEEREZ A v — VRN, REITHVIRD HRBHTTR L 2202 HEE LICHER R WET 5,
2. REXMREAZE
HHREHROA L ZVET VNG, FBFIH, HIF O B OHGEHCTE B, 1RO H OGO 2 B L,
MROMHMEDOWN T, RELKRD TWDHIEHR, RFECARLOMHICHTF ST HIFmRael (Teae, KUK &
SWEIST, FHOOLERANMAITIAITEIZ @R TE 2 L5127 2) REDOERRMTEHEZHE Lz, 32D
v 7 R L (O LR, @8 DL L & AEE, @BUEDREROBRET), WEHREM & 72 2 BFEE 2~
—AICERZE A, B O 2 HMEHEER LIz, AWPESHEROZ T T LBET D Ae (BUEREIRIEE 20~70 X
B, VU TNEIT 35 4) BREBIT, HETOINV—TA 22— B (RSB ORREZE~DRLZ O
JET6G B ) T, 2022 4F 9 H 17-19 HICHRA 2 S L7,
3. BRLER
TRBENTZLLTD U A7 Ay —TVOIERAA » MZOWT, BRI EERNZRER E & BITRITT 5,
s T T LD T mE AR - T BE=2 A D =X 5 RPWSHLTE), FMINTROWERZEAD
- mOZIE, BWERY AZHE (Lol bZITANLLALT VY, FEOLDTOLKAME ) ZMA D
cEEME DO~ — 7 RT P Zi3ERHE (REfMT 2 _&E 2L ofFHIE, AL TR EEE &0 5 EHR)
c T ARZEFFOANNLET D (E2KUTTRED, FEANTEITELZL XWina TED)
A TARRT WA ATHETE N BHMIT EEL O HDIZT D (RAMIT TIERNEK T 556 )
SRIE, REOREDREH DAL E BURSLTTIEAFTRDOT v 77— Ma EEEROFE LT THRETT %,
B COWIIRIIBREEE LRCEE MRS B - RN R (B RO GEIE R B AR D IR A
FE) | ITBWTEMLIZHDTT,

* Reiko, Kuwagaki', Motoko Kosugi?, Tomoko Tsuchiya?

! CRIEPL., ? Shizuoka Univ. 3 Transdisciplinary and Open Network for Risk Research and Collaboration
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[1FO7-10] Social Survey
Chair:Yoshihito Takeda(Hokkaido Univ.)
Mon. Mar 13, 2023 4:25 PM - 5:30 PM Room F (12 Bildg.3F 1232)

[1FO7] Survey research of Fukui Prefecture High School Student's
Mindset/Attitude Towards Atomic Energy 2021&2022
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Survey research of Fukui Prefecture High School Student's Mindset/Attitude Towards Atomic
Energy 2021&2022
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Consideration in Public Opinion Concerning Nuclear Power Generation in Europe
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Institute of Nuclear Safety System, Incorporated
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10-year Trajectories of awareness after Fukushima accident
A Decomposition into Inter- and Intra-generational Variations
W
VR AT AT MFERT

2011 4= 3 H OREEH R IFREIFLLS 10 oL ERE L, FH~OEBRKEOS & EHRTE
HHILTND, TOH T, FLZ DFEIZONTO AL DOFEFRILED XL DI b LTz D D, 2012 05 2021
FFETO 10 FEOMFETED T — & & Fv, BBh& AR E) & AN ETIT R L CTobr Lok R &2 W+
%.

F—0—F:mhE, Bl ElGhA, A, HARNEE)

1. FC®HIZ

2011 4 3 H OfE 58— 17 DIEEFTHEE S 10 FLL ARG U7z, ST EHE W UIREEN 2283 %
B Z7zb EB2 b5~ T, HRPEDLNTND I EXORIBLIEFEADESEZET 22 061F, FiKk
RZEDOE B D DN DEMICEAPAE T T THIRLTENLITRY, £ TIE, 10 TAXDE
WRITED LB LT=DTEA D Dy,

2. MEMELAIRAE

2012 4E7 5 2021 ARIT T T, BATE IR D 18 5% ~79 ik D 5 22 2 X G FH R E 1L TR EHME L TV 2 A
T2 WD, BEFICHPDD =2 —ZA~ORL, BAOEA~OE, BNEWE OO
SR, BEEEHI O U R E DS TR SN2 E DG E W o7z 10 HEM B2 R BiF, Bz R LHE) &
HARNEIN R T D EBOHTEEZRA L Cofra £ L, fRZ LT 5,

3. &R

HELHE & Vo HARKFICERNT 2 Y 27 ~OBEOEHIKRE S RWV—FT, @EFRIIH1DD
Za—ZA~OREL, BURTEME ORI OBRE L Vo T REDHEBIZEB W TR, BENKE Do ICFHBEH D
2012 FELIRE, DMK FHEIANICH D, £72, TOHERE LTUL, =a2—A~DOELE WS- —HOIEH
&, HRMEE L0 HIRNEEINKRE VY, 2FD | FEIZOANBEDLICEHFB LY b FE—{Hg
N TOEBHRRKEZ Y,

4. ¥55R

FHi S 10 FELL ENET D T, FHOFOREL D DAL DOEHIZITDP D00 Tidd 5 NWELNTE
HHND, FEHEZLDOEPSTIGEEIT, BWHEZEZ2HETNDE LWV TR, HEA~DELBLRLET LD
OHDHF, FORBOHBO LRI EHREIEETHAS I,

*Tomohiro Fujita!

nstitute of Nuclear Safety System, Inc.
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Trends in Public Opinion on the Use of Nuclear Energy after the Fukushima Daiichi Nuclear Disaster
Analysis of the Proper Social Survey Results
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Based on appropriate public opinion polls after the Fukushima disaster, we show the public awareness on the trend of
nuclear power utilization.
F——F: A, JR 713 EFTO FEBE, Public Opinion Polls, Restart of Nuclear Reactors
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“Yoshihiko SHINODA'

"Fukushima Prefectural Center for Environmental Creation
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-3 Decommissioning Technology of Nuclear
Facilities

[1G01-07] Decommissioning of Accident NPP
Chair:Yukihiro IGUCHI(Univ. of Fukui)
Mon. Mar 13, 2023 10:00 AM - 11:55 AM Room G (13 Bildg.1F 1311)

[1G01] Current Status of “ the Cooperative Research Division on Innovative
Technologies for 1F Decommissioning in the Center for Fundamental
Research on Nuclear Decommissioning, Tohoku University”

*Takayuki Aoki', Koji Dozaki', Yutaka Watanabe' (1. Tohoku University)
10:00 AM - 10:15 AM

[1G02] Study on Rational Treatment/Disposal of Contaminated Concrete Waste
Considering Leaching Alteration
*Yuka Morinaga’, Daisuke Minato', Keisuke Matsumoto?, Shinichiro Uematsu?, Toru Nagaoka',
Naoko Watanabe?, Tamotsu Kozaki? (1. Central Research Institute of Electric Power Industry,
2. Hokkaido Univ.)

10:15 AM - 10:30 AM

[1G03] Study on Rational Treatment/Disposal of Contaminated Concrete Waste
Considering Leaching Alteration
*Keisuke Matsumoto’, Kyoya Watanabe, Shinichiro Uematsu’, Naoko Watanabe', Tamotsu
Kozaki', Yuka Morinaga?, Daisuke Minato? Toru Nagaoka® (1. Hokkaido Univ., 2. CRIEPI)
10:30 AM - 10:45 AM

[1G04] Study on Rational Treatment/Disposal of Contaminated Concrete Waste
Considering Leaching Alteration
*Koike Hiromichi', Uematsu Shinichiro', Watanabe Naoko', Kozaki Tamotsu', Morinaga Yuka?,
Minato Daisuke?, Nagaoka Toru? (1. Hokkaido Univ., 2. CRIEPI)

10:45 AM - 11:00 AM

[1G05] Study on Rational Treatment/Disposal of Contaminated Concrete Waste
Considering Leaching Alteration
*Tomoki Miura’, Katsufumi Hashimoto', Takafumi Sugiyama’, Yingyao Tan' (1. Hokkaido
Univ.)

11:00 AM - 11:15 AM

[1G06] Study on Rational Treatment/Disposal of Contaminated Concrete Waste
Considering Leaching Alteration
*Daisuke Kawasaki', Nishino Nishino', Naoko Watanabe?, Yoshikazu Koma® (1. Univ. of Fukui,
2. Hokkaido Univ., 3. JAEA)

11:15 AM - 11:30 AM

[1G07] Study on Rational Treatment/Disposal of Contaminated Concrete Waste
Considering Leaching Alteration
*Naoko Watanabe', Satoshi Yanagihara?, Daisuke Kawasaki?, Yoshikazu Koma®, Tamotsu Kozaki'
(1. Hokkaido Univ., 2. Univ. of Fukui, 3. JAEA)

11:30 AM - 11:45 AM
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Current Status of “the Cooperative Research Division on Innovative Technologies for 1F Decommissioning
in the Center for Fundamental Research on Nuclear Decommissioning, Tohoku University”
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Study on Rational Treatment/Disposal of Contaminated Concrete Waste Considering Leaching Alteration
(8) Effects of Leaching Treatment on Microstructure of Hardened Cement Pastes
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[2] D. MINATO, T. YAMAMOTO,2D »Si{1H} heteronuclear correlation NMR studies of sorption site in Magnesium Silicate Hydrate, Goldschmidt
2018 conference proceedings (2018)
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"Yuka Morinaga', Daisuke Minato', Keisuke Matsumoto?, Shinichiro Uematsu?, Toru Nagaoka', Naoko Watanabe? and Tamotsu Kozaki>

!CRIEPL., *Hokkaido Univ.
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Study on Rational Treatment/Disposal of Contaminated Concrete Waste Considering Leaching Alteration
(9) Sorption behavior of Cs-137 on Hardened Cement Pastes altered by different leaching treatments
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IR [1] flEks B, HARFT /12574 2022 458K 0O K£3(2022); [2] R. Parsons, Handbook of Electrochemical Constants (1959)
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(10) bt A2 FR—R FPDEFERA 4 > DIRRICREFTBREEOZE
Study on Rational Treatment/Disposal of Contaminated Concrete Waste Considering Leaching Alteration
(10) Effects of Alteration by Leaching Treatment on Diffusion of Acetate lons in Hardened Cement Paste
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Study on Rational Treatment/Disposal of Contaminated Concrete Waste Considering Leaching Alteration
(11) Diftusivity Evaluation of Strontium Ion in Cementitious Materials by Electro Migration Test
T ORI, R BSSCY, 210 BESCY, Yingyao Tan!
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[1] =R  BRKEIC L2327 Y — RO A A 2 O IEEAREEER T IE(SCE-G 571-2003), 2004
[2] EAZS  BEEICLDa 27 ) — RO A A2 O BT OJEHER IR 5 1E(SCE-G 572-2003), 2003
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Study on Rational Treatment/Disposal of Contaminated Concrete Waste Considering Leaching Alteration
(12) Calculation of Radionuclide Concentration Distribution
IR A, TEEE R, D ET 2, B e
YRR, 2ARMEE RS, BRI TR B R

EEE R I3 B ORI E Nz v 7 ) — MEEWN O B YER R FE 54T 2 3R+ 5 72012,
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[1] 7995, JIIR, MR, BAK /%4 2021 EFO KL, 3C04, 202149 A 8 H~10 H.

IR ROTTIL, SCERVEAE T3 & R4 U727 0B A EAN - Ab B R 3 GRAEMR T BEIR I IS 7 1 7 F ) ) - T
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(13) ERMEE ST A DEE LFTMAEDRET
Study on Rational Treatment/Disposal of Contaminated Concrete Waste Considering Leaching Alteration
(13) Consideration for Formulation and Evaluation of Waste Management Scenarios
S, IR B, iR I, B g, i e
HER, PHREFEK, CJAEA

IR I EIT(F) DRI > CTRAET 2159 a7 ) — MNEFEMITB L iR TIE, BRI E
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FTUFEREL, weth, BEYE, TRREOBRNOEE STV A2 i d 2 k2 ma L,
F—D—R: a7 U — b, BREDEES TV A, BENRARAEERE, REDRAER
1. #E
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YIORTLEL « (RE - 5 O TIRRBIRIZHE LT Rl 7RI E L L T U A ORERILR D a4 F4h L7z,
2. OF VA BELFMAE

U AT, TRIRHIRIR ) & DESEMRIR) D% T
EITOUNT, Tl b OREBISH, I RR O
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2 —bvUEE (BEDEREZET) ITXS Lz, 4D . >
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WPFFORERE & 2 DREE~ORUNHER R E 2 AR L L TRIIE S SED 7 EORHEA T - FEH L 72,
3. BMREBE
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1.0E+15
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Bt L7z, SED W6 5% 50K & VERiIE Cs-137 & sr90  OE05
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Uiz, F7z, TV ADRFFOBMEOELZINK LIZRANRSITNEETHY | 2O HiEEZHRE L,

BZ3CH [1] Nuclear Decommissioning Authority, EGPR02, Revision 6, 2011.
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Chair:Naoko Watanabe(Hokkaido Univ.)
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[1G08] A Study for the optimization of the decommissioning project of nuclear
facilities
*Yukihiro IGUCHI", Daisuke KAWASAKI", Satoshi YANAGIHARA" (1. University of Fukui)
2:45 PM - 3:00 PM

[1G09] Development of Risk Informed Aging Management Program in
Decommissioning
*Masao Uesaka', Kenta Murakami® (1. Nagaoka University of Technology, 2. The University of
Tokyo)
3:00 PM - 3:15 PM

[1G10] Development of Technologies for Virtual Reality Simulation under
Remote Operation for Decommissioning of Nuclear Power Plants
*Hiroshi Seki', Takayasu Kasahara', Katsuhiko Hirano?, Takahiro Nagai® (1. Hitachi, 2. HGNE)
3:15 PM - 3:30 PM

[1G11] Research and development of lead block cutting technique for
decommissioning nuclear power plants Il
*Tomohisa Gotou'*, Glenn Harvel?, Yutaro Aoki', Takeyoshi Sunagawa' (1. FUT, 2. Ontario
Tech Univ., 3. Taihei Dengyo Ltd.)
3:30 PM - 3:45 PM

©Atomic Energy Society of Japan



1G08 2023 FEBEDES

RF DK DBREILIFEDORELICF SR
(3) EHE, EHY A FERRE L =P RATRERRS O ST

A Study for the optimization of the decommissioning project of nuclear facilities
(3) Assessment of interim storage strategies for multiple units and multiple sites
HEEomEsht, IR ORI, MR st
MR

BB 7 BE I HY RIS 2 R 2 1272 v . PRETES G OA HPEIC W T BETE, EEY A FoBRIco
DT R O RME 2 4R RR I C Rl 21T - 7o 2 OfER, P RRTEM R 2 R rEM 25 2 LItk » T
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PEDH KIS CTE (K1), £72. 1H A N AREOEE, IFEiliskid, £ Tokk

chRIRTEAE/ &
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1Y A FOHRRMONREMNET 256 E, 294 MUHIHET 2562 LA, ¥4 MEO L3 EEY
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BEXE
[1] 2022 FFE D43, 3H1L, [2] 2022 FFk D442, 1B07, [3] ICONE29-88888
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Development of Risk Informed Aging Management Program in Decommissioning
YRS BAY, AR K2
LR M EMR R, 2R

The fuel damage frequency in a decommissioning nuclear power plant was reevaluated as the risk-information in the
model that meet the decommissioning situation of the systems and components. Based on this results, aging management
programs (AMP) for the plant, in particular, the maintenance importance of the equipment, was studied and proposed for
more reasonable and effective decommissioning.
F—T— K FEILEE, HEEFE, RTEE, RN ZEFE (PRA)
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AIFTEIE, VAV IERETER T2 2L FICLY, BIEHEEEOT 7 v MIBIT2HERT 0 /T L0
BEME L WEOME Z & L HIEXRBE T2 2L AN ET 2,
2. RENE
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INHzBE L, BILHE Y T o MW THREMERI S LB 22300 2 Sk LIEM L A S 72 PRAET L
Z AT, &R 55 RS OIS RETE IS 23 B EHE (8 FE (FDF: Fuel Damage Frequency) ~5-2 % % 5-F& % FEAH L 7=,
Z DR TIESRFLED U A 7 BINE, RO Z E L7 FDF & 7€Rii> FDF O TH % AFDF (24 -
TERMICHEL Lz, ZO/REMNS AFDF 23K & < 72 o 2B — L h HIR 36 K OHIHZ B HUR AT O PR E 2
Erm<RELBEEELEZER LREFROBFRELITI ZENHEETHDL & LT,
3. R

IR — i AN BB 5 RO R EE L 2 < . REH — L OISR R RERIE - 5%k & LT
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BEXH
[1] THREEA, pEFETHL T 2 7 5 TR U 7o PR Rt EfE RPN s O FEd ), #2425 Vol.8 No.3, P50-59(2009)
[2] Richard McGrath, Richard Reid. EPRI Guidance for Transition from Operations to Decommissioning, PREDEC 2016
[3] Ryuta TAKASHIMA, Yuta NAITO, et.al. Decommissioning and Equipment Replacement of Nuclear Power Plants under

Uncertainty, Journal of NUCLEAR SCIENCE and TECHNOLOGY, Vol.44, No.11, p.1347-1355 (2007)

[4] Tadashi Yoshida, Behavior of light water reactor fuel ‘Intended to understand the behavior of decaying heat of Fukushima-daiichi

NPP’, Journal of the atomic society of Japan, Vol.53, No.8, p.25-27 (2011)
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Development of Technologies for Virtual Reality Simulation under Remote Operation
for Decommissioning of Nuclear Power Plants
B SRR FEOR, CFEF wZ? RIR MR
"A3Z, *HIGE

B 77 PICERBEIER R v S 2R AT HENIS, BEHBEOZY 2R T ENMLETH D, £
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F—D—F: FIHE, a0 Ca2—2—0I77 49272 (CG), TVHNL VA
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varEMHALT, By hOMESCEBOERE OIEEEN 2 RAEG V. LERHEEZERT 5 DI
BIRDMoTWD, £/, EBEOEETIE, FHEEY ITEERNEE I TND Z L 2MHERTIVNERD D,

2. EREERTHRERRY I 2 L—Y 3 UERfTORS

AWFFETIE, MLICRT LIS, (EBREET VAR T 7 7T AT, &t 3DET/VEBIGD 3 DFHI
BEMG LAy v 2aET VEARL, vy M8 (VR) vYIalb—var7rsJA58TC, BRyY
F3D CGETFTANHEAMOHEYOEGR EETFBETICBET 2282 F =y 735 L & biT, 1FER
M7 — 228N+ 2 FIELZHEEL

F-ADFN

Too Fio. BT ORISR ATF1>

e LAy Mim ey B p— O vmss
Fe S VT A A KBRS T ik
BT ACERE L, TS A BT B : ;
AT HHERE A BRAE Lo, BHII L 72 4E SRR o .2
‘ v - it ] DRyMIE. [
WM T — 2 X TR E Y 7 MZ JOIVR UZkS (I

¥3ab-33>y 3

WYIRAEN, T FFyv— MR Oy k3D CGETIL G

TR EE LI DD,
M1 FHEBEEII2L—TaryRATAOER

3. FLE%E R 100 H0-SHEEIER F—LIRIERR |
TRIORR, B2 RS £ OIS, BRI 7 R " |
ROT= 8 OIEFERFH &2 ERFH L EORTRD 5 Z LT
&, FEMRYRRRAE - JRERHTY T2 A AiZuRy FOE
BEfIEAVRERTE D L &MER LT,
*Hiroshi Seki!, Takayasu Kasahara!, Katsuhiko Hirano? and Takahiro Nagai? L—iﬁzg‘
'Hitachi, Ltd., 2Hitachi-GE Nuclear Energy, Ltd. 100
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o
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RFHATS5V FORLEBEICESRTO Y OUIFEOHARMFE D
Research and development of lead block cutting technique for decommissioning nuclear power plants 11
MG RS, N—L T2 R MRER Y, W R
"EHTIR, 24 Z UATRR, 3KPEE

JRF 17T > b OBEILEEFEICB W T, BB OERR & L THWON TV D ZRmOMIKSFEREY & L
TH D, R OBERMERIL, TR T EZEH LG8 Ly, ARFZE T, Magum 95 & K@ &4
EAGDE T FIEEZBLE L, RFEE O CTHHRIERE BT 2 72 D12 SR O INE T 15 % Bt L iz,
F—T—F: FEILHE, Sl ¢, Sa, FEED
1. 8

AIFFETIE, Lo m Y — KRS EGE (Bi-Sn 64) ZHWW T, BEX 50 mOFh~7 oy 7 28l L7 b,
2T, EELSAESOERIX. $hT e v 7 & 140 )CETMALR2T TR D oT-, $h7a v 7 oMz
BWT, VAR —F—Z2 A L7223, 140°CETHIET 2DICHKI 32 E LTz, AWZETIE, ho ey 7
DRI 2 FIRFTEE R L, IR e — & — & BARBEZ Wi Ko MEvEBER L7z, 22T, &K
SR - 1.6pm) (SKT 2WEORBER 21X, 73 GFiRbm) . 8 (BRfki) E4LE40.13, 0.65 Th D,
FESF D 0.13 DTV JNFARAMRO BRI MNE & A S INBATE 72028, 0.5 LLEOWE Tdh 2 83 RN
BNARRTHDH EEZXT, S OITHSE0.94 OREKBEZET 7y 7 RE~BE LGS, X0 2RMICHh
Tuyl OFRIERNAREE 0D & TE L,

2. REx

7y 7 (200x100x50 mm) OHIENT, VR b —F— LA E — & — (2000W) ZfEH L=, URY
E—H—Z XML, S ey 7 OEFFAEmICY R e —2—%2 BT TTo7m, 22T, RIMR
E—Z =2 L BMENT, 2 BOFRMRE —F —% 400 DR THMAWEDEICEE L, Zofiic Bk

BICHE LA~ 2 v 7 0 ABA (100 mnx50 mm) 7SARAME & — 2 — 240 EERNEREEN
(SHT 5 & 5 IS LT L, WIERE, FORT ey S o = e
BT K 2 A TR A R i o7z, 2 2. BIEAL . TR T

m\@7my7®ﬂﬂ@®ﬁﬂumm®¢u#05$ﬁm:m#o \

T 7.5mm, 50mm, 100 O 3 FIHCES 15mOLERIT, & 5 \ LEEEEH

B LRI, T — X 1 A — A L g f/”

3. 58 § o %/ \\ X

Fig L IZU AR b —&—Lie — % —Ic k287 vy 7 HiR E / N

B AR, FARE — 2 —10 £ D MEE, I B 6°/ S
1200 sec THJ 150 °CIZRIE L 7=, Z4ui. 10000 sec #%2TH 150 °ClZ 30

B TX Mot U Ry b — s i L BB, R ICED ,

LVIBFETHSD 2 L ERR LT\ 5, AIETFEE FVEHhT ’ e e
by 7 OUIBC BB R, SR . pme fsec

Fig.l VAR b —4&—LfRie —
L E P Z—IC kDT vy 7 FRERERRS R
1) TR, ~N—L, FR, )1, G 5 1B13, HAR 70224 2022 FEFK D RE (2022).

2) https://www.heat-tech.biz/products-epl/eph-gj/eph-gj-ek/1181.html

"Tomohisa Gotou'?, Glenn Harvel? , Yutato Aoki' and Takeyoshi Sunagawa'

"Fukui Univ. of Tech., 2Ontario Tech Univ., 3Taihei Dengyo Ltd.
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Atomic Energy Society of Japan 2023 Annual Meeting

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

[1G12-15] Measurement Technology on Decommissioning
Chair:Daisuke Kawasaki(Univ. of Fukui)
Mon. Mar 13, 2023 3:50 PM - 5:00 PM Room G (13 Bildg.1F 1311)

[1G12] Development of Clearance Measurement Method by Plastic Scintillation
Fiber
*Yasushi Nagumo', Yuri Yoshihara', Kiyotaka Ueda?, Yoichi Tsunoda® (1. Hitachi, 2. HGNE)
3:50PM - 4:05PM

[1G13] Evaluation of Exposure Dose using Recordings of Avatar Movement in XR
*Hiroko Nakamura Miyamura', Tomoki Sato', Yoshiaki Numata’, Yasuhiro Tobita', Ayako Iwata’
, Masahiko Machida' (1. JAEA)
4:05PM - 4:20PM

[1G14] ORIGEN and ORGEN-S activation libraries produced from JENDL-5
*Chikara Konno', Mami Kochiyama', Hirokazu Hayashi' (1. JAEA)
4:20PM - 4:35PM

[1G15] Study on the identification of R&D tasks necessary for the
establishment of non-destructive inspection technique using terahertz
waves
*Koji Dozaki', Tadao Tanabe?, Sho Fujii®, Tomoya Nishiwaki', Takayuki Aoki' (1. Tohoku
University, 2. Shibaura Inst. of Tech., 3. National Institute of Technology, Kisarazu College)
4:35 PM - 4:50 PM

©Atomic Energy Society of Japan
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TSRAFYIIIOFL—2a3 V7 7ANERVEV VTS VRERIFEDRR
Development of Clearance Measurement Method by Plastic Scintillation Fiber
HE G, ER AR, LW ERE? AR
"H3L, *HILGE

7T v MEIERICRET X2 E0 7 VT 7 0 AMEDRINEHIT 572012, K7 VT F 0 2%l
ERRER T T AT v I v TFLb—var7r7ARPSHRMHSREH W=7 V7 7 U AGHAIIFIEZEF TH
D, A, BAFLEEIC K 2FHIRBR A i L, FH AL —7 y R &l L 72/ RIS OV THlE T 5,
X—D—F: FIE, 7V 77050, 7IRAF v FL—ar 7y A Kl

1. ¥E

110 77 kW #%& BWR OBEILHEFRHZIIN2 T R OB 7 VT 7 AMPR3AET 5 EORERH 50, 20
FECORBERE LTSE, 5 N/ BUEOAV—T"y NPRMEL D, AV—T"y Ma EOREFERO—
DN, 7 VT T U AYOMMEIIMTAEENEZ 6D, ZOEEZRET 5720, RKEYORED fJaE7R 5~
20m L ERZRTIAF v I o FL— a7y ANPSHRHE %R U5l FEOBRBICE T Lz,
LfEl, AT L DFURBEE L, FHIAL—T v b2l L7z, PSFEZT — L
2. BHRIFEEE ‘
ARFIEOFHTEME A 11277, RFIETIEFHIKRIREHEIC PSF T
P S REAERZMNESE L CEHIIT 5, M EE TIE, PSF £ & FRI%EO M
(20mm) TEEITIK > 7= B &) - [HE - —ERFMOFHIIZ D KT, 21Uz kY
Ay ARy NRAKLEBGIEL S22 V7 Z v A&7 5,

3. RHEIRBRAERUVER

ARFHATFHE DO AL VERER 2 HAIZ PSF 2 W o3B3 E L, PRIRLE BRI 09~ 2 FHAIESR 2 F2 0 L
72(1% 2), MRFITEERHMliERE CTH D Co-60 &L, TDZ VT T ALY(CL, 0.1Bg/g)DFI 1/20 DJHHE
EATHEERIRA M Uiz, X3 ISHIEEFIC I 5 PSF 3HARER 2777, ARBRIZE Y, CL O 120
FHMEIRER Z L 2R L=, F72, BBERMN AL —T v FEREAL, BEEZ Sm & L2EAIZ85 b
VIREZR DB L ST,

B &R PSF
1 G

1 —UER® —HE® —uE®
—fIEE® —fIED
7 075 RARRE
frED {3 05 IRIRRLE
HEG i
=+
"2 0,25
) \
0 /% >A2§
- 15 2 25 3 35

(b) EEEEE

(@'m%ﬂ@a PSFE & 75 1418 5 778 (m)
X2 FHARERE E X3 BRIRITEE I 2 FHIRS SR
SEXE

(1] A, SR ARET T~ P OBEIERTE LKL, 7 B PRKMEEE Y 32 BIEBINFIE SR EE FH2018)
[2] H. Gamo, et al, “Development of a PSF-detector for contaminated areas,” Progress in Nucl. Sci. & Tech., pp695-698 Vol.4 (2014)

*Yasushi Nagumo', Yuri Yoshihara!, Kiyotaka Ueda? and Yoichi Tsunoda?

"Hitachi, Ltd., 2Hitachi-GE Nuclear Energy, Ltd.
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XRIZE T BTN EMEBEZ AL =8I < 4l
Evaluation of Exposure Dose using Recordings of Avatar Movement in XR
CEA (PR i AR DS Em BB R FOLY, AW #ERTL BTH B2
LJAEA

Wk BEIFEELZ TN DIEEBORRME LAFEONRIL 2 EBT H720121%, XR 7 /3 2 & VTR
EEVR— M AT LBERNEEZEZ, ZOT 0 N ATEREZEL T D] ARFEERTIE, A —E/AT
DT NZATEEIEZ TV, BEIFEREIC L - TR T 22X B2l 282 BN L 720 T, ZoMEIZ->
WTHE TS, ABREICE Y, EEEOBRITI BL BB LIAEEFRS AIREICR 5.
F—J—F : X <FHE, XR 731 A
1. #E

i H— T DFRET (F) ERNOBIFEEL SR T 5720, HAARETAUER e (JAEA) 1%, #%
FPENEE OBEIR - GG KRR F LM E (R FIFRBENOREUED 2O OEAT OB (I AKE D72
D DOBREE « MRS DT 2 Z2 WAL OBHZE) ) #2561, BURBRIROMHEE & HEEHRIRIZ 03 2 k5K 2 o
N—ZERINC THEMT D72 DT V2 NV R O OBIEEAT OBFZEBRFE &2 Tl L T\ D, AFERTIE, £0
—BRL LT, XR 71 A2 W THA NN THEEFE DG H Th D7 N2 PMEEPITZIT 280 < &
ZME LIRRT D FELRET D.
2. YA N\—2RIH T 5HIE < EFFE

FZEMTHE L2 T — 2 b HEEIEIC Ko THIRAHEE L, WA N —ZZHNICZ OFRR & O TR
LELHBL, ERHBERERSMEFET D2l WITH A N—ZZHNTIEET DIEEE ORI HELFFEL,
XR 731 A% W THEER OHEFRCEIRFIIW D AEE SR OB LICER R T 5.
2-1. ZINZDER
EEBEOGHETHLT7 ANZIEFX 1 DX IITERL, A =2/ HiRIAT. T
NEOERTIE, FREMEMEZIEET S, Tk BRI E & Ef/ephix
SHMENGOND. FTo, TAZEERT 52 & T, ER COMEESREDIEESE
2 235 L, &2 OB NERTE 5.
2-2. BRI BB 1 7% OAERK
B LI RED, EEEOXR /77 A% BUTHETE S (K2). —7,
TEEFEOHRZH TRV E S IR REZIEETE 5. £, —ICEET I

. R . . R HoloA[1] 0.10 [mSv]
E(FZEOWIIMEORFRZLAREL L, SO0 UOEE LEBRELZ B, 6 [ iPadA[2] 0.23[mSv]
FOHET 5. ROBUE AL, ERCOEEZEEOmE ETHRTET | R
b o1, R TOEEIEFIMEEEBOWIIHEL RITHERZHED.
3. ¥R

1IF BEANOFIFIEEL R T 2720, YA N—ZEM TOEEE OB R Z TG T 2 BRe 2 % L 7.
TEREICBR L, 1EEFEEZ T ANZ L LTRIATIHEL, HII<HELZR AT OB FIL L
SEXH
(1 = (PR 7, M, BIE RO 7O OBREL - MIRDAOT ¥ Z LEAR OB G) A > 2 7 7 7 « 7T Ak

YV VOB : MR 73 ADIEH, R 714 2022 koF%, 2B14
(2] i, fh, BRIE<ARBO 720 OBREE - BHEAR O T P & AALET O BIR (ORI HEE = 2 ¥ ORFFERR S « BB

W TORBUERRAT, T %25 2022 KOS, 2B13

B 2 #E < &FoR

*Hiroko Nakamura Miyamura?, Tomoki Sato!, Yoshiaki Numata?, Yasuhiro Tobita!, Ayako Iwata!, Masahiko Machida?, LJAEA
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JENDL-5 /5 ERk L 7= ORIGEN & ORIGEN-S ASHES M4 T35 )
ORIGEN and ORGEN-S activation libraries produced from JENDL-5
R SOV RNIE G (1T SRR S/
U H ARG SRS E BR R

2021 HZ/ABA &7z JENDL-5 (22T, HddH bt = — K ORIGEN, ORIGEN-S TOF|HZA[HEL T 572,
ORIGEN, ORIGEN-S H D jidt{t.Z A 7" U % JENDL-5 22 HAERR Lz, 1ER L7=F A4 77 U o7 A ~ & LT, JPDR
BB E LR EFE R L, ER LT A4 7T VICRIER W Z & 2R L,

—rJ—F : JENDL-5, ORIGEN, ORIGEN-S, Kzt bEfi, MAXS, JPDR

1. #E
2021 FRIZAB 47z JENDL-5 13U b 7 7 A Vb LIcET —2 74 77 U Th b, ZO JENDL-5 &
FEILHSE O HEHEFFE TR TX 2 L 9123 5728, SCALE6. 2 3 AT LIZ A5 TU% ORIGEN =2— R D%
B LT A 75 U 2{ERk L7=, F7-. SCALE6. 0 2T AIZ A5 TU 5 ORIGEN-S = — RFHIZ MAXS 7 + —~
v NUZA4 77V BB LT, AE. ZOERFIEROER LT A 7 Z U ZH\ iz JPDR O biHIC
DNTHET 5,
2. {ERAE

JENDL-5 OFMEF AT T4 7T VICA->TWDFEA DT —X O H LIEHEWT RS T — % (7194 i) %
FW 7o (MEZZEIRFED L)L 78 SCALEG. 2 fTJ@ DT — % L Bl o CWEIGEITRET — X 128 b TEIE
L 7). ORIGEN JHZLEER LT A 75 U (ORIGEN-J5) 1Z. SCALE6. 2 f-1)@ DM EFELLEE = — N AMPX-6 (HEZEE D
P A RIL TERWAT HEE) 2 AW TER LT, SR, ORIGEN RO Z A4 77 U d—>&[E T 200
BE (55 1 BELIAME JENDL-4. 0 N SAERL S22 /ET A 77 U MATXSLIB-J40 o 199 #f & [F] UREEE) 12 L7,
ORIGEN-S HD b7 A4 7 Z VIL 3 BETH B 03, i s TOH 10°

FARY MVEBETED L OICERLIN 199 BEO MAXS 7 4+ 107
—~ v ML A 75 U (MAXS-J5) % PREPRO2018 =1 — R L4l E o e
DB T B8 75 LTI LTz, SRR, R s ) — & ™
NORFHERF TR S 2 & #8E L, & HIC 300K 12 L7z, g 1

YRR L= SREBSHE S £ 75 U D 5 B, ¥Co (n, 1) Co IGOWF & 1°'j T mmzane—
TR T L IR & & B ICB] ISR, ORIGEN-J5 G [ s
B L MAXS-J5 (FfY) oET AL, ERLIZEHEZ A 75 Y 0" 0 107 w0° 10 10
(CHIREAS 20 2 L 2R LT D (Gl R L F— IR (R) Neutren eneray (MeV]
LB TR - T D XS IR A B2, BEEHILEY) ., 1 %Co(n,y)**Co RIGDETEM (F#k
3. JPDR MS{EEEI= £ BF X F EEBMER L SHBEHES 4 TS5 )

JENDL-5 2> AER LTt it 4 72 Vo5 A2 v & LT, JPDR (Japan Power Demonstration Reactor) O
SR 7 U — N Extg L U U b % ORIGEN & ORIGEN-S C4772 7=, ORIGEN-S ® 3T A 75
U IXMAXS-J5 22 B BEHED 7' 1 775 NCHERL LTz, EfREfii= > 27 ) — MO T A7 K LiE, MATXSLIB-
JA0 AR T D L WAL E BB LT 199 BEEHET 4 77 VU L ik L7z 2 ot JPDR €7 /L% FHV T DORT
o— NCERME L7z, kD 7=12, ORIGEN & ORIGEN-S fHE DM T A 75 U & W= E A © 1772
ST, ETOMFHEEFERITIFIE—E L, JENDL-5 /> H1ERL L7z ORIGEN & ORIGEN-S FHDSHELT A 7'
VICHHEN WD & AR LT,

4, F&®H

JENDL-5 7>5 ORIGEN & ORIGEN-S DO WL T A 77 U 2 {Epk L. JPDR OEMEf =7 U — M & xfge L
L7 R RS CTT A M2 AT o 7o, B Lot b7 4 77 VICRIBER e Z L 2 L=, 5.
VER LTt b7 4 772 U 2 ABR L, JENDL-5 O K % B,

SEXE [1] K. Okumura et al., JAEA-Conf 2015-003, p.43, 2016.

*Chikara Konno!, Mami Kochiyama' and Hirokazu Hayashi'
!Japan Atomic Energy Agency
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TINVYIRICK BFBEZRRBEEMOBILO-HICTHELHRARREDOMHERE
Study on the identification of R&D tasks necessary for the establishment of non-destructive inspection
technique using terahertz waves
RN PR 2, BRERIS TR WA

VHRAERS:, 2 20 TR, S R B T m S R P A
A A S FERR e Bt (JAEA) PEIFBREGEEIFRIL AT FE 1 o # — (CLADS) 23%EHE LT\ 2 [z fhtk

L7 IRV EA - AME RIS 0—2 L LT, RUHRER L ®IEROTD, Bl ~O BT ME)
Ul PR O D, A RRER U 7o f@ 5 — R A R EATR FP O R IR IS AR A o0 ol L A D T D (T
PR FIEDOBRFE IS 3 FEEND 3 MEDFHE TV AHA TV D, ZOFEEOT TG 7V — MEED
JRFIFRRICEM TE 27 7~ WA EAT OBIFEIZIR W A TV D, ARFHE R AT O fEz o
TeOIZHE L EZ LN HHFERRARE RS 2 AR - B L LS L7500 TH D,
F—I—F: 7T~ NV FTT TV BEIE, S s U — b REMEEMERHE, &FEH . E
e 2
1. #E

HEE T % 77—/ (Phenomena Identification and Ranking Table : PIRT) %, Ji ¥ /Jjifik D 72 & ffHT =
— FOZUMREED 72O DFiEL LT, AARREFIFA2ENE AESI-SC-S001 : 2008 [HERTAY4 SR o> S f 2
% :2008) fHEECICHESN TV D, AEFITIE. ZOFELEA L, FHSFOSMH= 7 U — MEEW T
& 5 RFIFREORFELIRI T E DIFEREENT L LTOT FAVYEE O T T T~V (LT, #
MLTT I VLN ) ZHWTCRESMOMNLOT-DICEE LB X L DERREE, FrICmars
FEICREREEL 5 HDRFERRANCHIE - B L LS L LTS, ZZTIEZomstikinz®ET 5, 72
B, AMEHIME I PIRT FiE% [FER O IFEER AN CTd o B EREEEMN (UT) OMFFERRSIRE 2 4
HRFNIHEMA LI2INRH 50T, ZhaBE itz T\ 5,
2. ChETOEBRRET I TY b A=

PIRT BFOFADOAT v 7L LT HEET D o Ags . e, 00K 58,
M8 - fmzERT LD, M1DXEIITT T~ FE N
W& R IR O REE L, BRI IR TR ez Pl w
REBSOBN 227 U — ST RE LT [ﬂﬁﬂ o )| gm).
RUGDIEINRLN A 2 THREF I B L KIETY  ssavmsees
BB R ORI a5 - B LT, ZNEBEE X,
MRAEREICREREBELZREITHER-2ME T ToH
%o Atk PIRT FHEIIWE - T, BRFH O L L IxesE
AUV OFRA - FEAM, B EEREAL Y A 8% T MR

,,,,,,,,,,,,,,,,

L ==

s
) VU OkOBR)
2 (koaf)

ER. ()
el (3. B

CPIBERIRES
R
<J1-ZXR7LA

BARARRAE
B (91X, Tk, HE)
OIMR=ZN (BAZ. Tk, H5)

Bk (E)
SRERRE (MO, #83)

N\=R917

=go oaRoREE
11 00 7= 3 ORFFE B R ARE D M & 2408 0 T 5 (e TR R
BT v X 77 TN OERENT D TETHD, | FSALYREREBI - IR R L ERT
BEXH
[1] FA G, PIRT k% V- BFERE T O MR, B AR T %2R CH 3, Vol12, No3, pp231-241
(2013)

* Koji Dozaki !, Tadao Tanabe 2, Sho Fujii 3, Tomoya Nishiwaki 'and Takayuki Aoki !

Tohoku University, 2Shibaura Institute of Technology, *National Institute of Technology, Kisarazu College
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Atomic Energy Society of Japan 2023 Annual Meeting

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 504-1 Isotope Separation, Application of Isotopes,
Uranium Enrichment

[1HO1-05] Isootope Separation

Chair:Shuichi Hasegawa(UTokyo)
Mon. Mar 13, 2023 10:30 AM - 11:55 AM Room H (13 Bildg.1F 1312)

[1HO1] Li-7 Enrichment Technology Development by MCCCE Method
*Mai Fukumori', Kaede Yamada', Makoto Hasegawa', Takashi Tsunada?, Kenya Tanaka?,
Tadafumi Kishimoto® (1. ATOX, 2. Pesco, 3. Osaka Univ.)
10:30 AM - 10:45 AM

[1HO2] Li-7 Enrichment Technology Development by MCCCE Method
*Tadafumi Kishimoto', Izumi Ogawa?, Kenji Matsuoka’, Takao Fukumoto', Ryuta Hazama’,
Makoto Hasegawa®, Mai Fukumori®, Takanobu Shiraishi®, Tomohiko Kawakami®, Takehiko
Tsukahara® (1. Research Center for Nuclear Physics, Osaka University, 2. Fukui University, 3.
Osaka SangyOsaka Sangyou University, 4. ATOX CO.LTD, 5. KAKEN CO.LTD, 6. Tokyo Institute
of Technology)
10:45 AM - 11:00 AM

[1HO3] Li-7 Enrichment Technology Development by MCCCE Method
*Naoki Horiguchi Horiguchi®, Hiroyuki Yoshida®, Yoshihiro Kitatsuji', Mai Fukumori?, Makoto
Hasegawa?, Tadafumi Kishimoto® (1. JAEA, 2. ATOX, 3. Osaka Univ.)
11:00 AM - 11:15 AM

[1HO4] Applicability Evaluation of Simulated Moving Bed Process for Separation
of Lithium Isotopes
*Shotaro Kato', Shun Komura®, Toshimasa Ohashi’, Takahiko Sugiyama' (1. Nagoya Univ.)
11:15 AM - 11:30 AM

[1HO5] Evaluation of Separative Performance of Water-Hydrogen Chemical
Exchange Column Packed with Hydrophobic Platinum Catalyst Supported
on Porous Silica Beads
*Yuka Nakane', Toshimasa Ohashi’, Takahiko Sugiyama' (1. Nagoya Univ.)
11:30 AM - 11:45 AM

©Atomic Energy Society of Japan
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MCCCE &% W Y F U A-7 BHESTERR
(4) BT DBAREE
Li-7 Enrichment Technology Development by MCCCE Method
(4) Current Status of Technology Development in 2022
AR OBRA, E MR, BRILOE, ME EREZ BT k2, B B
RS T by 7 2, PRS2 = 3 RIOR:

PWR — % RGHKD pH iR S5 LiOH 1, #E < WHEOBED D Li-7 [FALIK 2 35 L T
Ehd, UL, Lit7T AMAEEN e 7 Ol A STV D8, IR TIED KT~ VT AETH DT
DEEHOREENRSH D, O OREE MRS 5720, Li-7 RMEOENEREL HIEL T, BEFEICED D
< T T v VAT ERIKEN MCCCE)E[1]% V7= [FAL RIS O 5 1 & Mt L7z,
¥—U—F : MCCCE, Li-7, PWR, v+ 7
1. #5

PWR 77 v FO—RGBHAKITIEHR UVEBEZRINT D05, BIEDEEYEIC 72 D & RFRERM B OE &2 HED 5
728, LiOH Z M L pH #ilfiZ 17> T b, Ll LilCIERRIC 2 DORNRAIAE L, FFIZ Li-6 1L
M RINAITH D20, X AREOBARND Li-6 ZERE FREARIR Y Li-7 Z BT A2 MLERH 5,

2. Li-7 AR

Li-7 O3 o7 OIZIFMEIREB L 2> TBY . BRI TNLOMAIEKEL TWDHIRITH D,
ZHUTZRRE R OCZEMGOBENOMEEE X D, £, 2T BREH L TWDHIKERT v v AL,
HEFRATID D3k LVIKERE WA T2, BRERE CHLMENH 5,

WSO TOU 7 T4 FTREIZED, ud TERIZBWTHERYT T T4 F = — 2 OFMEELIED T
BY . BARS RIS & ORE R 2 Z R L7 o 2 ENE ARSI ORE N LI L 72 5,

3. MCCCE DO E

ARWFFE T, AKERT ~ V1 KBS D 2 s & L
TERKBHOXF Yy 7Y —ELRREELZMHAG DY
MCCCE 12 B Uic, RFEEEITIKINIRIZHW S BN RO E
DFEZATV, W72/ 3T7 A — & (B, K, RE DY —HE%)
EBERET DI EITE 0 BEFE L RIERSE O BRI E ZEN) Fraa s
B TWD, 2. 77 OSSR EFEE L, ERL~m 1.MCCCE VEIZ X B [FINLARSRAEA A —
FEEED D L L HIS, RO Li-7 RARBHE IS W TR 2 5506 L 7=,

R TIE, WEREERSEOSE 1~3 @21[8][4licfki T, REFFEDFH OBHFARIUC DN THET 5,

BN (%)

Eif=3

ARFGTRIT, BB EER BRIV X —TaT 4 5 RN 0ZeMkn g T 2B EE) o—#e LTHE
ESn=H 0T,
ZEICER

[1] T. Kishimoto, K. Matsuoka, T. Fukumoto, S. Umehara “Calcium isotope enrichment by means of multi-channel counter-current
electrophoresis for the study of particle and nuclear physics”(2015)

[2] #&#R 5, AESI2022 7%, 3109(2022), [3] FEA 5, AESI2022 £, 3110(2022) , [4] 3 11 &, AESI2022 %, 3111(2022).

*Mai Fukumori', Kaede Yamada', Makoto Hasegawa', Takashi Tsunada?, Kenya Tanaka?, Tadafumi Kishimoto?

I ATOX, 2 Pesco, * Osaka Univ.
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MCCCE &% W2 U F U A-T7 IR HE S B 5%
(5) THRERMEEIZL D Li-7 REEROME
Li-7 Enrichment Technology Development by MCCCE Method
(5) Current status of the Li-7 enrichment experiment by a planer type instrument
A B NIRRT L AR T, RPER s, A EFE A IR B
fEfR B, R 155 HE HZ 6
VRBRREE, RS, SHUL LERT:, AR, SR~y 7 AL S HRUTHERSE
MCCCE EIXERKENE L I, MiiiEE F v 77 ) —EOR R EZ A EDOETRMEETH D, mEL
RERTHEREY O BN AR CIKENK 2 1ED Z & THEB Uiz, B 7L ORGEIZhT 72 R ER A ED T D,
VKENEE 22 FI T8 B SR A~E T 5 Z L THEEOWRZ AIE L7, TOIRESBIZHO VW THEE T 2,
¥ —U—F : MCCCE. Li-7, &g, N—7"> « K7 XA 2ifi, BEIEE
1. S
MCCCE {EIXERUKkENED ML L v © 7 U —{EORBE S ZME Le D Hia LIz FMARELE T, &
WEMRERZFF LN A Th 5 BN TIKEIKAZED Z & T, mWES ThiiEL EBL L, 2hEom -
R LTz, MRROWRITITEHE DM OB — (LN EETH D,
2. R
VKB CIIOKIRIZETE T K LRI N—F 2« RT XA =
MIZZR > T D, FR (VkENEAER) T 0, R TR LR | !
« BRI 0.8 O FIREOIIE CHIEH LN CROCT \/ 2
PIRED 2 fEE TIRN D, ZNZ FHRIKEIFICEE T 5 &,
KAEDFED 1.5 £i5 T, A RIED 1% M 10%75‘\%EPT6
MICED D, ZAUT XY MPROBEESZAT DL 38 720 | M

1IKENEEN O H-P it

HED K & RUEDHIETE 5, ’ I
3. BRLESH -

BUE PR OB OEEOREZED TN D, TNETEE o :
BT 5T, BN OB S NG Z L5 Romy = =

DRMBK = RBECE ~ T, TRICBTT5PT, BNog ~ © 0 0 12 15 e 2
BAERHDLUET 52 LI L, BEL BTz et o 2KDENO HP OB,  :
RERRC & Fo, AHSCIE, MEEEEHE OF 1~3 i21[B1l4licfs IR, BRI L5 o D
WTL KB ORETORIARBU SV CRET 5, . BKHE20ve,
HEE

AFIEIE, R EEE QIR RV X — T DM 4 R TR ORAMEN LICE T 2 BB EE) o—#E LTERS
NebDOTY, FEBEOIELZITTVET,
BEIIR
[1] T. Kishimoto, K. Matsuoka, T. Fukumoto, S. Umehara “Calcium isotope enrichment by means of multi-channel counter-current
electrophoresis (MCCCE) for the study of particle and nuclear physics™(2015), PTEP, 033D03, 2015
[2] fERR S, AESI2022 #, 3109(2022), [3] 7R 5, AESI2022 %, 3110(2022) , [4] Y& 0 5, AESI2022 £, 3111(2022).

*Tadafumi Kishimoto!, Izumi Ogawa?, Kenji Matsuoka!, Takao Fukumoto!, Ryuta Hazama®, Hironori Shiraishi*, Tomohiko
Kawakami“, Mai Fukumori®, Makoto Hasegawa®, Takehiko Tsukahara®

! Osaka Univ., 2 Fukui Univ., > Osaka Sangyo Univ., * Kaken, > ATOX, ¢ TIT
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MCCCE i Z R =Y F L-7 REEE AR
(6) B EER L-ERTHRERBAOBE S 2L—a Yy
Li-7 Enrichment Technology Development by MCCCE Method
(6) Numerical Simulation in a Simulated Flat Type Channel under Electric Field
RO A, EH OB, bt g Om& K, BRI R R kS
1MEA27%y&X N
Li-7 IRME BRI T DA A HFBOHRED T2 BAZE L7 ES FARENE O A 4 v EB O fEY I = L —
va U REESAL LT N A A R ENE A L. Z OB A SERICIRE LA R 2 mE T 5.
F—T— F : Li-7 B, MCCCE i, AR, TPFIT-LPT, CFD, 43 #fEtR¥k
1. #&E
PWR O/KEEELICIE, Li-7 DR S 7z pH JHHEEAINA IR TH 5, Z OENMFGHEMEIC T T, Fx
I~ VTFF v RV ERIKEIMCCCENEIC & 2 Li-7 IEMEHAN11Z2B% LT\ 5, BfEERRIICBIT S
A A B AR H 72, CFD =2— N TPFIT-LPT[3]% H\W CHUES L= & EBRSGftr Y 7 b =7
EMSolution Z W CHG L72ES O 3 koeT —# Zotll, RREOA A ZE@a2 s I ab—rva 7 5 Fik
ZBRFE LTz, AlEl FEBRIRIK & S0 L 7o AR N O A 4 ZEB R FIEA @A Lo R &2 Wd 3 5.

2. FBRBRIC & BIRBIOHET — & Bfs 5 i 00
WRESROIREITO TR0 1=, M50 LI PHRSER (52 = 500

08 mm, H40mm, 5 S0mm) FWELBMALACRES, o /Ty

AR A BAIRBI O T — 5 T L, itk — 7 Wﬁw1W|

JRYH 0.4 mm/s TS 0.5 Hz Th D, IRBIOMMELRE £ 'wm i W
L. MRS A L CRER R B DT — 5 R LT, i M m

3. B I 2 L—v g VUFE g’“d@@l&%:maowGO
PP & K FARIRENE D B & L., A A 40 4 1 AN EME [mm]

WL, WICRFRET — 2 2 AOSERSEMEM L TPRIT- K1 ES TIRBIFEF Li-7 A A4 28
LPT W CIRER RIS D 3 kot T — X ZHsF L, mmmMm%%wtﬁﬁ%ﬁﬁ%ﬁ: FVELHOT—
2 BfF Uic, BRI, PRS2 8ede N v 7 7 H Dbkl & i 0m I BCE U 72 BOREARE CRUINEE 0
"4%V&Lko:ﬂ%@?—5%EC\gﬁﬁ?f@ﬁbﬁ%ﬁy@@@%777yyzﬁC%Wﬁoﬁ%
72— A OmNST — & Z KAEFIH LEHEAR AR L7 2 & T, A F U ZEEBORFFHF A2 EBL L7,
4. FER

B I 2 L—3 a3 UORER, RETIRRE O LA @i 5 Li-7 A A BARENC VIR L2223 5
150 o TR 2@+ 5 Z L 2 6z L (1), £, FERIC Li-6 @ik & ke T Li-
7 L OFBREE R LR, ERRIEFARE CThH 7o 2 LN ARFIEO YA MR LT,

I

ARFFERCRIT, R PEREE G R — T a4 L RF N 0L 2R LICE T 25N FE) oMshFEEo—
e LTEBSNZLDTT, /-, JAEA DX —/3—=a 2 —4% [HPE SGIS600] ZFIH L THLN-EDTT,
BEXR

[1] &A% 5, AESJ2022 #, 3109(2022), [2] &7 5, AESI2022 %, 3110(2022) ,

[3] H. Yoshida, et al., [CONE2020-16393(2020), [4] 311 &, AESJ2022 %, 3111(2022).

*Naoki Horiguchi', Hiroyuki Yoshida', Yoshihiro Kitatsuji!, Mai Fukumori?, Makoto Hasegawa?, Tadafumi Kishimoto®

1JAEA, 2ATOX, 3Osaka Univ.
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) F o ARG SBEADBRLBERE T 0+ X 0E A

Applicability Evaluation of Simulated Moving Bed Process for Separation of Lithium Isotopes

g BOKEAY, A R R

AIE!, 21
M RBE - L, 24K - L

U F 7 LD RNARSEE~OHLEENE (SMB) 7'v & A0 AVEE G Lz, HIROBA 4 o a3k % W%
Me LT, FiRD F 7 LKRREEMS SNy FRBRIC K-> C, ) F U LAOGRERZIE LIz, 1%
DNTEARE D SMB D EEANT A =L THHA 7 LRI RO EZJEH, MEHEZBED 7.

F—U—F: BUBEE, VTV LAFRMETEE
L #E XVROL L FESEEZ RS LT, BEBEIE

(SMB) 7'ut ZADiEH %% z7=. SMB IZHHES O 5y Bz
BN TWVEL 7t AT, HFAAEN A CREIRN D720 & 5 F
RSB 5. KR TIEL, SMBOEENTA—=FThHhH AT LES
RO &z @, mEEZRES 52 & T SMB O LR
il L7=.

2.REBR M IR SMBIE, WEME R LD 7 A%t
L, JREHE G B &tk B ZNEIZEI D 2 T 2 &Itk » T
B IR & EHOR M ZE 77 neAThH L. oBExt
BT ITAFIC Ko THFANSEIZN COBET 5. R L3
WICHBETE 208 9 DI I D 43 BlfR 3K, [-1I2 K- Tk &
5. MDA A 2 28 #2 4K Inertsil CX (GL sciences &) ZEERE Li
IKVEIR e il S 7oy Tkl A, BERIEA B ETITH) 2 &
TK; &3l L7z,

HR-BR Ny FRBRERAR 2 IRT. Mt fETeh
ZHEA, REOLIRETHY, HEDNDK,; =4008 L7z, B
TN ED L ORI Ko TERIZN D E R[22 %12, (DI
ARTEEL [ X VHIE L2, B IERRS 1 LY KR&Ene

B, 1L/ SVEBEEIZE > TETNS.
uo_Ebea

Bi = (D

L
KiT:(l — €p)

SYBREL, oA A AR

W& A
- BB A
A>B
rUVEAR
| =1 J—u1 J—vm | Y-V |
| o ?
B A+B A BRI
1 #EUBEE 2t
600
y = 406.63x Y
500 R?=0.9624 °
o e
£
3 400 %
£ . °
i 300
oy ~ .5
& 200
= .
100
0
0 0.5 1 15
RABLERE [mol/m3]
2 Ny TR R

7272 L, ZEESEEu, [ms™Y], ZEfEe, [—], BT LAESLy[m], 7T LU0 R EHT [s]THDH. BT LE
X25cm, F T AWNE4.6 mm, ZE[RER0.3, H T ANME20mImin™t 35 L, 1 & DOKRKNPEHRNS 2 sy
ENENHHANEITNADT2DD T T L) 0 2 JAHITII3.5 X 103 siRE L 720, EBAEREEL o7,

4.%5E
BHDHZERSHoT.

BOBEE 7 ot X% Li FNLASEE @A T W met L7z R, et A s L CHREHITREET
LvL, BHAREGEREZ R TNIERES I 2 b—2 a3 VERITILERD S.

BEXH (1 BAREGE, (7o~ byl LY W50 bEEBEIEERIE~], FAE (2005).

*Shotaro Kato', Shun Komura!, Toshimasa Ohashi', Takahiko Sugiyama'
"Nagoya Univ.
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ZHEVY) hEBEE LBkl % FTIE L K- KRIEPRBRITE
O 3 Bt 1% R AT
Evaluation of Separative Performance of Water-Hydrogen Chemical Exchange Column Packed with Hydrophobic
Platinum Catalyst Supported on Porous Silica Beads
PR M, RIS RIE!, Eii &2
E PN

%

K - RFACF AU TAE T Dl & UCEAUE S Y 2R L LBkt A SO B 217 > 7.
B 7 fildi 2 FRIH U7 SOGES 24655 L, %920 77 Bg/ee @ b U F 07 LKz W CRINVAKIBERBR 21T > 7.
FERE D SR L 7238 O 20 BRI, BEET VIS I D ERNCTRIL 72 K <A L.
F—U—F: ZAHE VD, KIAKRFOELHE, KBRS @Y RHTBEET v

1. #E K AKFFEZBSONEITEAKBES N F U L0 EOH e LTINS, 2ok, B
RO AR MLETH D, AFRETIE, BKCABRE AL G 2K E L CHeMB O A
1o C& . AREFFETIE, TR L7 2 BEICAOSEICHE L, U F v LaKkE A0 CRNMAYBEFSR %
TV, TR L OV & SEAET D T L A HIE LT, | T B U
2. RER oKL, B U 7O CARIACT Q-50 (2 ODS &£ L 7= 3
BUKMEZILE YY) h e —XT, HbASmEREE LT 1 whD HeZHEE L
b0 THD. AMEERK VIRT. X2 I FERL IR EE RS E OB E A2 8T, K
NEEIFENZE 25 em, BEE Im T, ZHIZ, g E 3 mm KO Dixonring %, ffi 8 S
DIHCEIAAR 03 L7275 5 1CIRAFH LT, BRSAMICA 20 17 Byfee 0 B LARONE

YT 2KEV, HT 4 A& TR L D 4 S & CRIGH T b U

LTz, KREETF 70°C, KEHAFREN 2 8L 04 NL/min O TEAEN
SEREER AT o 72, KB ARENT, Bk EHWC’RIE L, TRIEE

L L BICHIEY Y FL— g BT ZICED B U F Y AR L. x| | les
ORR-ER SEREERETIO | F 0 AOWEER 9% ETH Pl
DEONCEREIT D LN TERLLEEZLND. ROBRNE, BEkEH 0 B
LAKRBXOETHEEEH LKFETATO NV FULAREOE LTEHELZ L EEREE L
A, KEFAFEEN 2 NL/min D¥E 707, 4 NL/min D5 91 /o=, F 2. EEEB OB
o, AREETHRELLED HIBEFANCL Y, EAORES

WETMAAL, e AECRIMRREAHELE, ® 3 IoRT o

S, ROBRKOENED, 7 HHOMELACEAL, o Fo

D Emn, WA R IR LTS D L AR TE :

7. e

4. BB KAKFRLE SIS I % B [ 4 il 2 F D e

L, EBRICHSEICTEE L, U F U Loke o CRALAS S5 X 3. £ BB D 8%

ATV, R Lo oM ERE A FIETE -
BEX# [1] T. Sugiyama et al., Fus.Sci.Tech., 60 [4], pp. 1323-1326 (2011).
*Yuka Nakane!, Takahiko Sugiyama!

'Nagoya Univ., 2Sugiyama Lab.
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[1HO6-10] Separation and Recovery of Actinide Elements
Chair:Tatsuya Suzuki(Nagaoka University of Technology)
Mon. Mar 13, 2023 2:45 PM - 4:10 PM Room H (13 Bildg.1F 1312)

[1HO6] Fundamental Study on Carbonate-based Simple Reprocessing Utilizing
Photochemical Reactivity of UO,**
Shogo Uchida', Satoru Tsushima'?, *Koichiro Takao' (1. Tokyo Tech, 2. HZDR)
2:45 PM - 3:00 PM

[1HO7] Recycling Double-headed 2-pyrroridone Derivatives through Conversion
of Recovered Uranyl Nitrate Deposits to Yellowcake in NUMAP
Reprocessing
*Ryoma Ono’, Koichiro Takao' (1. Tokyo Tech)
3:00 PM - 3:15 PM

[1HO8] Development of Advanced Adsorbent for Uranium Recovery from
Seawater Based on Uranyl Coordination Chemistry
*Koma Ito”, Koichiro Takao' (1. Tokyo Tech)
3:15 PM - 3:30 PM

[1HO9] Batchwise multi-stage extraction using ADAAM extractant for mutual
separation of Am and Cm
*Yuji Sasaki', Masashi Kaneko', Hideya Suzuki', Yasutoshi Ban' (1. Japan Atomic Energy
Agency)
3:30 PM - 3:45 PM

[1H10] Separation of Am by a mixed solvent of two extractants (ADAAM and B-
TONAADA) in the SELECT process
*Hideya Suzuki', Kojiro Shimojo', Satoshi Nakamura®, Tatsuya Emori', Tatsuya Kurosawa’,
Mitsunobu Shibata', Tomohiro Kawasaki', Ban Yasutoshi' (1. Japan Atomic Energy Agency)
3:45 PM - 4:00 PM
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¥ 7 v DHACERI IO 2 75 U 72 IR 6 5 P AL PR B A L AR AT 55
(1) RBFRAKEED > DY 7 v ENUFE OfESRE X EEE
Fundamental Study on Carbonate-based Simple Reprocessing Utilizing Photochemical Reactivity of UO,?*
(1) Principle and Demonstration of Photochemical Recovery of Uranium from Carbonate Solution
NHEAE B 5V ER Rt
PRITKE v h—R 4, *HZDR

R IR R FAVE I AR D 723D | IRIR Y 7 = )V (VIEEIR DGR LRI Le v 7 v Offi BRI A R A T,
ZOREFR, B RTZ VU T TONIEICIZE 5T U0, & LTHIEMICEINTE 52 L& i Lo, Wik
PRI IR RT3 DRI, d6 K OME I R BHA M TR CRAbA & L THW S L2 bk FE D
BEIZOW TR ZIT > 72,

F—0— F o REARFFLEL, KERY 7 =/(VI), “BI{LY T (IV), JeET

1. #F  PUED D HIENE A R T IREEHE KA TP ClE U0, PUM T T N EHURIRSER 2 B35 Z 12 kv
AETHLOIT L, 2L OEBBEA A AIMKSHS L AXRBREEER O T2 DIZHE S L<IIAETH
Do o T, MG HAZIRE & IRFEIE KRR RS 2 7200 CRREHE O MR R S D, 20X
D IR D ZE R % 3B O BT PR & 3 2 R R FHALET . PUREX V72 & OERB PR LERE AT & 1305
O IR L] 2ERa 27 e LTEY, BUARBHEOMNESL LWa=—I RFETH DL, —
5. IRERHE & S B\ A o T R EHARRIE > 5 O U, Pu RIS DWW T, A 1 — 4 — A i SOvA
Al 7e CEEAAEIROFRRIZE EE > TR Y . RIEMFORMMN LIRS TN D, AIFETIE, U0
DAL IR SNE 235 ] U 72 SRR K IR > & 0 U BUUFRBRORESR S L OVEiE2 B & 15,

2. 3BER 0.50 M Na,COs3 % L < 1% NaHCOs, 40 mM NasJJUO»(CO3)s] L UNE TAI TH S 14 M E KTV 1
TKFN(NHa-Ho0) 2 Vi U 72 KR ITxE L C AR » M LED SEIR(EFICET 8332C) % M THERUH 2170,
—ERH & B AIR A I L CEIR T OF% R U JREE % ICP-AES (iICAP7200Du0) I L W k7=, F7-,
Bk E LTHELNZEIIIZOWTIE, AR - KBEZIZKH AR XRD (D2PHASER)IZ & V) [FlE L7z,

3. FERLER 365, 385, 405 nm D% 40 mM Nag[UO,(COs)s] 100

& 1.4 M NaH4-H,0 %522 0.50 M NaHCOs KIRIFICIRE LT & =

7. DFROEEIZINT S BE U0, BAROH H AR Lz, 8o

FRRICBU B U EIREER LIOR T, TR THS 05mo 8 |

Sea B LIZHB 0 U BB R ORI Th o1, £, B §

W RN OV IR EE & L TRV BRD H0, (1.0 M)% E 40} .
ARBHAIRICINZ % &, 405 nm D% 30 23RS L TH U0, D m-385nm |
BRI R B o T2, S IUERMES 2 H85 H0, 78 UOZ DN 2 & 365nm 7
BREBELEEDTHDEEXOND, —F., REWARIK o | l | A
PIEPEREMA T HOp 253 LI 24T 572 & 25, ‘ S e ™
FEIGEEITIR T2 0D, B U0 RO H 2 sl L7z, 1. BARLEEORIEEAVHAD 14M
RBFFENE . ST )% ST T A S 25 (— AR SRR [ 5 > ok NzHi:HzO & #57¢ 0.50 M NaHCOs Ak 2>

. o . DU ROKFMEAL.
(2O 2 V8 ) L 7 IR IR .55 FRALBREE SRR 2, ) DR 2 B2 %7, PO U IR O

Shogo Uchida,* Satoru Tsushima,'? *Koichiro Takao!

!Laboratory for Zero-Carbon Energy, TokyoTech, 2Helmholtz-Zentrum Dresden-Rossendorf
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BRMMERRMAIBEBLEBICSTHRIYS YD/ T O—4—Fb &
Z/EQ) FUEBRFDOY SO
Recycling Double-headed 2-pyrroridone Derivatives through Conversion of
Recovered Uranyl Nitrate Deposits to Yellowcake in NUMAP Reprocessing
UNEFEE T, JERERE B
VRTRE | I —R A

WA LB OO & DT DR EEIRITEBIE THOW O D 28HE 2-t'n U FEEHIL)D U+
A I NMERETT 2720, L 28 0HEEY 7 = VL& FOA = o —r—X bl ie, TO/RR, 7T
T=T ORI L > THIFFIE Y OA =1 —7 —FAEpE LT 90%LL EONERTO L B L7z,
X—0—F : B EIREI A, LAY YA 7 A mo—r—% HET T = VSR

1. ¥E

G 2-t U RU@EMA(L) & UO2 IR ER /KA o HEAE <fii:Tii>
Y 7 = /VELE 3T, [UO:(NOs)L], 2Tk LG5, Zihz N g

BRI L LT, xR BRI R A R R L T & X1 AR L28E2-v' e ) Ko
72[1], AL L 72[UO2(NOs),L], DEERRIZ L 0 7 T VBt %15 5 FHERL)OREE R

NHHOO, LT AL WS BRI LIXLEAITHD L

DIV A7 ABNEVEFELY, 22T, AT

[UO(NOs)L]y A = —7 —F T 5 Z L2 L O%

eI 2 R T

2. KB

AW TIE p-F 2 U LB CRIES 2 LIX D& vz,

U0 & L % 3 M HBKEKTTIRGET 22 LITkD

[UOx(NOs),L], Ak L, PXRD BL VIR (2L - CRIE LT,

BN TZ[UO(NOs)L], & 28%7 > & =7 /KIRHET 3 [A/fLEE L ﬁ””ﬁ””@””g””@””g

Teth, EHICTH ) —L T3 RS LTz, fBbhcieamis 20/°

W L7721, PXRD BLXO'TG/DTA I L »THMr L=, F7-. X 2 AL T H 72 [UO2(NO3).L],
TH ) — VYR D RLIRIC &0 15 6 T AT ) & BRI AR (B LS o =5 —%(F)D
L. '"HNMR A7 kL Z2HIE LT, PXRD /8% —

3. BERBLUSEE

AR L7Z[UONOs L], BE T v E=THHE L = & ) — L RFIC L > TE LN EHEK KD PXRD /(¥
— U HR 2R T, BIFICOWT, ARG LR mEiE2] & ORI LV | [UO(NOs) L], Wb/ & %
R LTz, —H., BEDOHBHRIZE O TIE[UOANO;)L], DEIHT /N — 2 N5ERITHK L, 1290 LV 27°fF
7 e — FREfre—2 RnE b, A =e—r—FO—FfThs 2U0:'NH;3H,0 IZIfETE 5
[3]c TG/DTA B LN H NMR A7 "L XV | ARFHIBIT 57 7 o BLXO L 0BT ZENEN> 95%8
FU>90%THotz, UEDOFRELY, 7UE=TUHB IO ) —LPEEIZ L > T[UOANOs)L], DA =
0= =X ~OEHB IO L OSBRI FRETH D Z & #FiEL T,

SEH [1] Takao, K; Ikeda, Y. Eur. J. Inorg. Chem. 2020, 3443-3459. [2] Kazama, H.; Takao, K. Chem. Lett. 2020, 49, 1201-1205.
[3] Eloirdi, R. et al, J. Mater. Sci. 2014, 49, 8436-8443.

*Ryoma Ono', Koichiro Takao!

Laboratory for Zero-Carbon Energy, Tokyo Tech
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U T = NEERIEFEICE S T — T — A A FEEHMKY T VR EMBEZ
(3) Hasaldian YW & 44 D BHFE
Development of Advanced Adsorbent for Uranium Recovery from Seawater Based on Uranyl
Coordination Chemistry
(3) Development of Hpsaldian-type Adsorbent
*Jrig JNE R 8!
YT REe b —R

W 5 BUL A AR &V D U T =LA A KRR ORI EERIMEE IS RS W TERGEE L 72 Hosaldian BUACAL T
AW AEY A b LT DHBY T o WAEM G OB %8 2 il A 7o,

F—U— R 8L, WK T T B, 20 FETERR, oy AR A

1. #E WARNPOLO Y7 EIUL, BENDP ORI ERMEROBEREO—> & LTHEA SN TEY,

Z DT DEANBAFE DY 1980 RO ENATREED 5N TE 7, BUEERE SNODWEMIEZ. VT
DEHEFA FELTT I RFVLEREZEALEEG FREM THL, Ll EROT I R¥ v LRRAE
Mz, WKkSGMETHD pH 8 FHETORWM R Y 7 VEREDIK T, BHEMADEIIK S, MKk okK
HEA A TR T 20 T BERVEDIR S 70 EORUEDMEIR L LTI D, AWFETIE, ho@EA AT ®
TR OV 5B Z T & D T T =LA I (U0 DRI FRIMEE I FE S\ CEFF 4 23 %E
[1] L 7= Hosaldian BUECAT 7254 R & L CEA L2, iKY 7 o WEM (X 1)O%42 R0 L L,

W AR DG O OPERERFM 217 - 72, _5""

2. EB 3T I EEAT 5 B mEEMGGH FENERR A A L AS IR & H A & LT s

VAFAT IRz aun AFAYYFATATE RERISESE, Toksbic /R
VEFLMIT I B UFAT AT E R NaBHs & B BERICBOG SE D 2 L U
IZd& Y Hosaldian HH AR LTz, HONTBEMICOWTEKRIZICKIT 2 EHE o
BT &> TR A MEARERB-T7, £, IR A7 MEHOTREE () p
fTo7ee 3D WAEH &2 FV TR K (0.5 M NaCl + 2.3 mM HCO3/CO3%, pH -
B)ICHI D UOPMAMBRA Ny FTIToTe, WAFRM, BAREA R, JHS  ELAPECHELE
FACKT D 7 T RO BA & WA OMEREZ T L 7. Psldien RLEH
3.RERLEER LRHOBAMREMIIRITS IR A7 MLERETHE, FUFAT AT E ROEAIZL

% C=0 {H#fEfE®h " — 7 (1690 cm™) D Bl L Hosaldian ‘B # OMEEEIZ L 5 B — 7 OIHRBELIR S iz 2 &)
O, WEYTA LD Hosaldian BB DOBEAZHER LT, S HIZZ DR

FEM & U0 % & el K I ZIRIE L2 R, SR m O @3N a» 5 A

Ly PR A BT BT AHER SN (K 2), TAUX, UOZAMEHE~ u
Wk LicZ & aERd, BEERIC VO Z IR LT 7= & 2 A, 18.4 g-Ulkg-
resin O KW AERICEIZE L7z, £72, 0.1 MEERRIZE 2 UOZ DA K OWAE & 2. fIHRIE(SE) R O U0 T # 1%
HMORRIBATRECh % = L 8- 1, (=T MO

S 30k

[1] Mizumachi, T.; Sato, M.; Kaneko, M.; Takeyama, T.; Tsushima, S.; Takao, K. Inorg. Chem. 2022, 61, 6175-6181.

250 pm

*Ito Koma,! Koichiro Takao?!

Laboratory for Zero-Carbon Energy, TokyoTech,
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Am/Cm 7B A ADAAM % ff o 703 > T E Bl H R
Batchwise multi-stage extraction using ADAAM extractant for mutual separation of Am
and Cm

Ea R T BTEGE T, SORSEER 1 AR
LA A

DT 2 FREHAL ADAAM [ZR5EER- B 5 4 > % T Am/C m 4y BfEEE 6 2% L 72, ADAAM il © Am/Cm
SYBED Sy FREBAMHERBR 217 5 23, AR EITREHAR E 2 D e I ERT& 5, 2 2 T,
AL BRI HTE 2 AT Am/Cm fliHH o0 B & Wi 2 O CRRET L7z

¥—U—F:Am, Cm, fHA/HE. ADAAM, ¥EBLfHH

1. 8B 5L VUERICEEND Am OBEHLED O Cm FE2S BT, Am/Cm SRR b b,
J-f- T REAE CBRYE L 7o &4 38 3JERLAL Y7 X RHlIHAI D ADAAM (X 1) [ FFLise i fili B 724 1% 4 8¢ 5 CHON
LB TH 0 7203 B KA, AHAS M TS @ L L 0 Am/Cm 47 j)ﬁ (6:

b (BL%E 6) 2oLz, ~AX U 7R ZMAAEDETI Y @O yBEERE
FAB LD, BEE CTRERY AV IHIZHETE TORY, £Z T, N\S\N/EfN
ADAAM BT Am/Cm 73 BfIZ DUV TNy TR Bl a2 3l 7o, AR H/Q
FEOREFO—2E LT, EHRKELZ D72  fEIZFEmTE 5, 1 ADAAM #i

2. RBHZE ADAAM (0.2M) Z=ETeAHEFE & Am, Cm Z & TembEE (L5 M) T, Bl 2 3206 L 7=,
EREFIL TR 21T o 7o, 7 4 — F#E 3 Bt Walfr 9 B, AHEHE 11 Bro LBt 217wy (X 2), it
H OFHHBIC BT D ERE A IRIA Y v F L — a VEEE CTHAAI L, Am, Cm O AiikEE & i~ 7=,
3. ¥R H#E-ADAAM OMHEAMA T, Am 4ifidit (2.55), Cm (0.434) 3o d, Tz ZEAhH
Sttty 7 FCRA L, EOZEHhHENET Am, Cm 2 AHFIZE 2 98.3, 3.1 %EILTE 5,
FEROMER Am & FHEAEIZ 96.47 %, Cm % 1.06 %[EIUL L7= (4 3), X 3 OfE#Zfh H % O & Be gk & |

HOEHh (245 B THRIE S 472 An B RE H1%#8 (0.2 M ADAAM/n- EFH>) |
e cElozzozEsgorl  MbEIETIEE]EE] R

M EEEREEEEE

o SRR & BHRAEA BEA —B L i (L5 M HNO.) -

EERFEOMENL L E L, ADAAM
TAm & Cm 2% I DHECTE 5

7 4—F#& +An

2 BB

12 : 1 ‘

N
o

CLEMBLE, LIAT Amiz 8 |[em ““ £ s J

74— Rl 3 B b AHE 11 BT, qais e & /

Om 7 ¢ — Nill 8 Bk aEt f\ W

128 b AfSREICAHR- S snD, S S °

22T, KBBAMEASALTS b 5 i e
HEB I DA A BT, ST, éfé : & / R, |
Am 99.9 %, 47 Cm 0.1 %% K gg ‘ g L

Cx DSBS T B T L e L
DiEREWRET D, RBE 3 BB ERS R ARRRE

[1] Anal. Sci. 33, 239 (2017). J. Nucl. Sci. Technol., 54, 1163 (2017).

*Yuji Sasaki!, Masashi Kaneko!, Hideya Suzuki!, Yasutoshi Ban',

'Tapan Atomic Energy Agency
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SELECT 7A€ X281+ %5 ADAAM KU B-TONAADA BAEEIZ & 5 Am 77 B
Separation of Am by a mixed solvent of two extractants (ADAAM and B-TONAADA)
in the SELECT process
gk Rk, T4 SHIES, PR R T4
B O, Sem O, IR f@ak, fF R
H A - 10T TEBH SE A A%

SELECT 'R ERIZBIFH~AFT—T 27 F /A4 RMAZBEOE 7 583 kA2 BiNE LT, 2FHEORMHA
TNAENLNTT I KT IV (ADAAM)E = MU i 7 & R 7 X R (B-TONAADA)DIRATABRIC K A
R E L L7z, ZOREER. MA LA TBUCHERE) 2 B Lo /KHAR D | KIEOBRREFFED T, 2T

AU NAm)E SHET D HiEE R LT,
LEAL  m,
o |
F—T—F:~AF=T7F /A F. MA 5, Nog =Ny N NN
ATER TG
P

7 A YA, SELECT 7'ut A EEAhH,
ADAAM, B-TONAADA ADAAM B-TONAADA
L = 1 HHFIOBE

HIFE, JAEA T3 BN OfEST 2 B 5 L W HIAIC X 2 FHAAEE, KOV MA 53 BEO HrEdft TSELECT
v A | (Solvent Extraction from Liquid-waste using Extractants of CHON-type for Transmutation) DA 4C5H % %
ToTW5, BYERIRP CLER 3MGA 4 & 72D MA & RE X, PEEDMEL T2 725 MA/RE 43 BfEIZIE 5
ICHREECH Y, Am & F = U U A(Cm)OFEpEHIE D28 LV, BlfTo SELECT 7' &® AT, ~F 44
7FN=1rUm )Tk T I FHONTA) TLHEZHY B4T72 MA/RE 578, £72. ADAAM IZ X% Am/Cm 47
IR LIZA, & DR DD T OFIHAIBIFE 21T > T %, ABFFETIE, BerET I R A

B-TONAADA & ADAAM (I 1R AL X 2 fliHskB 2 5206 L 7=, 102 ‘
2. ERR . :
b L—4—Ho ¥IAm, Cm, 'Eu, B ORI RE % &k | os ]
TRIROKFR) & JHE A 28R L= RT 0 VRIS O SR B2 IR E 9 10 " 4
2 O CIRA L HEHICEE L, S0 X 0 Ao EE L 7=, o “4 o4
K, ROEHAED o L y MEZRZNEB L, 2 Am, *Cm, "2Eu = 109f ©® & 4® o |
ZER LTz, —Ji. REIXICP-MS, F721% ICP-AES Z VT 4 :“;3
E L. ol L O 2 R 7z, nﬁ_u A |
3. MR- B o . v
ADAAM K U B-TONNADA JE SV K 2 @8 A A4 > D53l & i _ v M v
BRI OBIFR 2 B 2 1R T, LSM MR TIX ADAAMICZE D . Am & La 103 & La |y, 1
~Nd 23l S5, RICARAYERILEE & 42 Z & © B-TONAADA OEA " Ce
(XY Am OBz AREATICHE L, La~Nd 23KEFICBATT 5(Am & 4 Nd . v
N OAHEFEIT), AT, Am 01 M x5, AR O LT ’
2B Al 1 AR 2 BITCOIERMIC Am 2 BETE S 2 &b ® Am
Y. SELECT 7'& & A2 (kD n[ et Ay mg S iz, 10-1A0_2 16'1 160 =
*Hideya Suzuki, Kojiro Shimojo, Satoshi Nakamura, Tatsuya Emori, [H N 03] / M

Tatsuya Kurosawa, Mitsunobu Shibata, Tomohiro Kawasaki and Yasutoshi Ban. _
2 ADAAM+B-TONAADA (Z

Japan Atomic Energy Agency & BOERLL & RSB ERE - DOESR
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Atomic Energy Society of Japan 2023 Annual Meeting

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 504-2 Nuclear Chemistry, Radiochemistry,
Analytical Chemistry, Chemistry of Actinide Elements

[1H11-13] Adosorption on Soil, Analytical Technique
Chair:Yuji Sasaki(JAEA)
Mon. Mar 13, 2023 4:10 PM - 5:00 PM Room H (13 Bildg.1F 1312)

[1H11] Effect of Chemical Interaction of Carboxylic Acids on Cs(l) Adsorption
Behavior onto Soil Minerals
*TAEYI NAM', Koichiro Takao' (1. Tokyo Tech)
4:10 PM - 4:25 PM

[1H12] Development of analytical method o | and *°C| for radioactive rubbles
*Yuki Ohta’, Kiyoko Kurosawa', Yoshiaki Motoki', Van-Khoai Do", Takahiro Furuse' (1. JAEA)
4:25PM - 4:40 PM

[1H13] Development of ultramicro analysis technology for fuel debris analysis
*ZhuoRan Ma', Takaharu Tatsuno', Yoshiya Homma?, Kenji Konashi?, Tatsuya Suzuki' (1.
Nagaoka Univ. of Tech., 2. Tohoku Univ.)
4:40 PM - 4:55 PM
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f
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Cs(D LBRAEEE BT 5 KRB VR VBOENHEER OFE

Effect of Chemical Interaction of Carboxylic Acids on Cs(1) Adsorption Behavior onto Soil Minerals
*Nam Taeyi', JEZ FE—H1
THT R o —R i

DD 53 W S NG DT I VR VERIFAE FICBIT D B (R—IF% 274 b, ErEUV BT A NI
*9 5 Cs()RAEZFENZ DV TR L7, £ ORER Cs()WAERIZA VAR U BEORINT X0 b+ 2 2 & A3
Lnkileote, F72, BCs NMR & W TR FIZI1T D Cs(l) & VAR O AAERIZ DWW TR
L7z,

F—D—F: WEEH), Cs(), N—3F%=2TF4 b, FrEVOFA N, HLRFE

1. BE WEFEFBFHCORELE CSNIMBIZEZNMAT 23— IF% 274 hOMEKRS — Mm%
EEEIND, —J . MHORWT DI NVAR U BEEOBERIEA ) OTFAEIZ L) B3Ik Lz Cs() D%
HOMERE SN D Z EBBIGGRIICHE S TWAL, L, SRR EEE Cs()ZED L 5 72 A
ERAMNA U, 2y EH8E~D Cs()RBLAEHTN LD K 5 REEEKIETONEN I FITONTIEH S
MIZIR o T, REFFETIE, Cs(l) & BIVR VEEDORICA U 2L EER 2/ L, B3I st
T % Cs(I)BMiAE B ~ DA LT 5,

o O.__OH
+ SN, . (@) OH HO
2. RE& 100 ppm @ Cs*& 0.1 M O#5FE A LR i (oxalic >\ ( HONOH O)\ij\
O OH
(0] OH

acid, malic acid, aconitic acid, L-(+)-tartaric acid, L-lactic acid, HO o

(1) oxalic acid (2) malic acid (3) aconitic acid

fumaric acid, ¥ 1)Z S LKERICNS—IF 2714 FH L<

T E Y B A b 100mg A AL 12 RERME & 5 LT, HOY({)CLOH o \)OKOH » MOH
HEBD B D7 RE Cs(1)IEE % ICP-MS % WV T4y O OH 8K 3
Brlto, . AT S Cs(l) & BREM AR BED — @Lrmicasid () Lacicacd (6 umaric acid
FEAEAIC OV T 38Cs NMR & W TR L 72, 1. KFEH LR B OREER

3 WREBR IHIMAN—IX=2TA N, TrEUR "

80

T A B &R\ Cs()W a2 X 2 (2T, W5 ZER ORGSR,
KRAOANVKRBEEMZDZ LWL 2T, N—=IF=2T A1 b
FOVEEY BF A o Cs()RBERBBD LT, FFoN .
—IF 2T A MZBWTIEH LR RO 7, o
LD pH % 2.5 [THii 2 CRBRICRAE RRZ1T o728 25,

RNL Y Cs() W A& 033 DA WL B A7z, 16> T, Cs(l) )

R . B 2. BREA VAR CBRIFAE TSR 53— F 2
WAERIIREREEE G2 LOFH TRAREBINRY S rer ey arg Mokl 5 Cs)ES
A A ThodeE2OND, UEORERNG, HEERIC
FAET D HNVR AR L > T LI~ Cs()RAEFRNE L BEZT 5 2 LR Lz, KBRS
TO Cs(l) & FHEARERE DAL FBF AR 2OV T BCs NMR 2 W TR Th 5,

SEXI

[1] /N D, T2 BEEHSICEE SN 7 LAWK IR , BA I 2HEEE, 45 51 %545 1 5, 1980.

60

40

Adsorption ratio (%)

Montmorillonite

Vermiculite

*Taeyi Nam?, Koichiro Takao!

!Laboratory for Zero-Carbon Energy, Tokyo Tech
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BEHEA L3 ExR E L= 121 & 3°Cl ORI FiEDRE
Development of analytical method of '*I and *ClI for radioactive rubbles
RHE !, B XL JoRk BB, Do Van-Khoai!, W EHA!
VAR SIWTSEBR SRS (JAEA)

AFFRTIE, WREE AT IIEFTHRROBSIET LIt 5 21 & ¢Cl i FikE LT, 1 & Cl OF
WA BE & 2 T DARGRERE G 7T A~ H &5 (ICP-MS/MS) (T XD 21 Dot K ONRIR S~ F
L—ya vy rs (LSC) 1T X% ¥Cl Do & filAaa bR - FiEE it Lo RIC VW THET 5,
F—r)—F %1, 36Cl, ICP-MS/MS, LSC, [EfAliH
1. &5

NaFUBFETH D 1P L BCLIZDOWT, 3CHITHARTANRY MVTHOEEN DI A F 2 AbRhHED
BV 121 1E, ICP-MS/MS (23517 5 TS EAT O F R IZ L 0 i 5 72 AL R C D s EE AT A3 AT RE & 72 o 72,
— 77 OCLIXERD B #FHUA — M) T 0 IEMER AT N VI Th 5, £ 2 TR T, ({LFRMEE O
P 2 W OE~ N Y 7 20 b OB L@k L, Z D% O E - MR A2 & HEFEIZE L2 B TF
WHNZATH Z LT, BFE L TORMREOEH AR Lz, ABETIE, REBAREBHERE LTar Y
U— R & HWWT, BRI 1291 & 0C1 OfbF55HE S ICP-MS/MS (') K OVLSC (Cl) #flAB b= 5
R FEEBE LR RIS O W THE T 5,
2. KB

INTRREEE LT 1g IEFIE= 7 YV — & NayCOs 2L D 7Tl U B L= b D & H Lz, #19
(ZEIEIEIZ KV LSC MIE THH & e DA 2 TEBL - Br2E L7212, NaHSO3 IZ &KV 105 % I ~B T 5, £D
%, AgNOs T L D1 7 U ABERILE O NHsOH X IE(NH4),S:0;5 (%95 Cl & 1 DIEFREDEWEFIH L7=%
Bt Bat A ASHARHIE S Triskem 8 CL Ly > 2 W2 BEABMIE Z A DS 2 L T, BRIICT v #E &
HisE 2 oy BfE - KT 200 7 m— & ME Lz, 1 & Cl OEIEROFHEIE ICP-MS/MS KA 4> 7 < 75
ZALEIZ X VAT, FIERH TROFEMIL 21 12%f LT ICP-MS/MS, *Cl1IZ%f LT LSC T L7z, ARI¥EE
TiX, BEFL7ZELT 3 DO FNEIZ DWW THRURMEDT U % 08T~ FME 2 5l L 72k R 2 HiE 4 5.
© LB & B A A o 2R ORGSR K D 5B - K

a7 AR BRI G S ECRElb~ N U 7 2238 L. 5% NH4OH T AgCl O R % VRfif - oyl
T 5, Cl 777 v a3 % 5% NHOH % 7= L7z NO; Bz A 4 U ZZH AR IZ @i L, 0.2 M NH4NO; / 0.6 M
NH,OH B AR TRt 20, 1772733 203 0.1 M (NHa)28:0; TIAfiE L. L7535 Ag % (NH4)S, THhEE
brEd 2,
@ A A MR K DB - FETR

a7 AR BRI DL S & CRBl~ B U 7 2 & 23BE L. 0.1 M (NH,):S:05 [ZVAfiE L 7214 T A 4
AR ~B T D, Cl OV & NH4NO; / NH4OH / (NH4)S,0; IR VAR DIRE AR 2 5 2 & TR 5,
@ CL Lz X B 55HE - ksl

AUBHAIR 22 1 MH2SOs i & L T2 5 CL L2 /i@ L, Cl & 0.1 MNH4SCN, I % 0.35 M FH4 O(NH4)2Sx
THHEL 72,
SE X
[1] Xiaolin Hou et al., Anal. Chem. 79 3126-3134 (2007).

*Yuki Ohta', Kiyoko Kurosawa', Yoshiaki Motoki', Van-Khoai Do' and Takahiro Furuse! !Japan Atomic Energy Agency (JAEA)
AL, D04 FE THER - 15 YK - BRI R (IS (BIRPEIM OB - I3 B3 HAFZERR%E (5 - TR
b & T T AT 2 W AR HERY 22 3 HTIE ORRGD ) | IR D MBI E RO R O —HEZWMY £ L Db D TH D,
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Development of ultramicro analysis technology for fuel debris analysis
(17) Comparison of the powderization effect of non-equilibrium plasma oxidation and
thermochemical oxidation powders of uranium dioxide solids for actinide analysis
*ZhuoRan Ma!, Takaharu Tatsuno!, Yoshiya Homma?, Konashi Kenji?, Tatsuya Suzuki'
1. Naga-oka Univ. of Tech., 2. Tohoku Univ.

Abstract

A non-equilibrium plasma oxidation device was developed to verify the powderization of uranium dioxide solids
and to compare the results with thermochemical oxidation. For the results of the plasma oxidation experiment,
Uranium dioxide solid (42mg) can be partly converted to powder by plasma oxidation (6.5h, O2:0.4 L/min) with a
low temperature (less than 200°C). Small uneven bumps of 1um or less appears on the surface of powders produced
by oxidation using non-equilibrium plasma.

Keywords: nuclear fuel debris, non-equilibrium plasma oxidation, voloxidation,
1. Introduction

The amounts of actinide and isotope ratios of actinides in the nuclear fuel debris from the Fukushima accident
are required to known for the determination of the plan of the treatment and disposal of nuclear fuel debris. For these
analyses, the dissolution of debris, and the nuclide separation are necessary!!l.

Thermal oxidation can lead to the powderization of solid uranium dioxide and the volatilization of volatile
radioactive materials. It is desirable to cause oxidation reactions under the milder conditions possible for analysis. We
therefore developed a non-equilibrium plasma oxidation device to verify the powderization of uranium dioxide solid
under lower temperature condition and to compare the results with thermochemical oxidation.

2. Experiment method and results

The heating and oxidation experiment of uranium oxide solid was carried out by using electric furnace and
plasma oxidation device. As results of the plasma oxidation experiment, the powderization of uranium dioxide solid
was confirmed, and that uranium dioxide was converted to triuranium octoxide by XRD. We found that the particle
size distribution is obeyed the logarithmic normal distribution with 30.32 & 20.07 x m. From results of SEM
observation, the very small uneven bumps of 1um or less appears on the surface of powders produced by oxidation
using non-equilibrium plasmas was observed, therefore, the increasing the surface area required for dissolution or
chemical conversion to soluble compounds can be expected.

3. Conclusion

As a conclusion, a oxidation reactor using non-equilibrium plasma was developed and the feasibility of the

powderization of solid Uranium Dioxide material was possible with a lower temperature(less than 200°C) compared

to the thermochemical oxidation (600°C).

This work is financially supported by the Nuclear Energy Science & Technology and Human Resource
Development Project (through concentrating wisdom) from the Japan Atomic Energy Agency / Collaborative
Laboratories for Advanced Decommissioning Science.

References

[1] Toru K.,et al. 2016, J Nucl Sci Technol, 53:10, 1639-1646
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1 Radioactive Waste Management

[1101-03] Vitrification 1
Chair:Tomofumi Sakuragi(RWMC)
Mon. Mar 13, 2023 10:00 AM - 10:50 AM Room | (13 Bildg.1F 1313)

[1101] Elucidation of fine alloy behavior in molten glass
*Koya Yamazaki', Naoki Tarumi’, Isamu Sato', Haruka Tada?, Haruaki Matsuura’ (1. Tokyo City
University, 2. IHI Corporation)
10:00 AM - 10:15 AM

[1102] Evaluation of oxygen partial pressure dependence of oxidation and
evaporation behavior of insoluble residues (noble metal precipitation) in
high-level radioactive waste
*Yuki Oiwa’, Isamu Sato', Haruaki Matsuura®, Koya Yamazaki', Naoki Tarumi', Sayaka Chiba’,
Haruka Tada® (1. TCU, 2. IHI)
10:15 AM - 10:30 AM

[1103] Evaluation of nitric acid dissolution behavior of insoluble residue
simulated alloys
*Sayaka Chiba’, Koya Yamazaki', Haruaki Matsuura’, Isamu Sato', Haruka Tada® (1. TCU, 2.
IHI)
10:30 AM - 10:45 AM
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BRIAS AT Fine € OEEIEHA

Elucidation of fine alloy behavior in molten glass
LR SR UM A LSRR BB LW A AR TR
VHORAER TR, 2Rt THI

Wik m L OVHSHEREIRICE NS 7 7 A A4 (Mo-Ru-Rh-Pd-Te) DA T AR TORIEFEN R I
BETDEREGEDTD, HTALT 7 A VABICEENDIEEHREZ AV CRARE S -3 2 ERL L |
JRFTEE 2 DT HE O X MIRIRICE BT 2 L2k 0 A L=,

F—I—F: 274 ,F)ITT, LT, BAEETE, LE X ERINMHEES

1. BE

RO AW T AL 3FEOBER (8 L-VIRHEFEIR « NEMRERIEFER - 7V 0 U IRHEFEIR) % AN CUafif
LRI IRA S TH T AEBIREER L TV D, 5%, BREFOAE - BRSO ZAIZfE 5 BRI S
OEAER TR END T2, ZHUZT T2 7 AR RLE 7 v AR X IE S L EE R RIREE N & 5,
HTAEEICAE LD EEZONDIEEL L UL TV 7T UBELER LA = —7 = — XD¥E Ru,
DERFEIHENRDH T OND[1], LLERT T ABT T A, BERE O A&ES4E 2BV L 7-BEdD Mo, Ru, Rh
KO Pd R F DR ATREE BT 2 H RITE < 22V, £ 2 TAREE ML BRI LR E Lo 72 Mo &
Ru IZEHZ LT, AEBEAENFEIRLENT 7 A LM LTBEORFORPFEEZH NI T 52 &1L,
AL DB ZEBOREO -, KA TOMBILEZIT\, AeOEZICET2mAE2E5 2L %
AT,

2. EER

H&RESMBIE TR HIRE Lz, ASE-TIRIREmEZIEmIAE L, 77— 7 %fiiE (Ar FIER)
I CTEEA, TR F VR IZH O IABATEE U 7=, LT Mo:10,Ru:65,Rh:10,Pd: 10 wt% DL EL D& 4388 2 ArcA
LR, TS EBHTE = L — IS . PF. BL27B 12T Mo 3 X O Ru-K WIHHIZHOWT, &
Whivrrna byt Z—, BLIIS2 (2T Rh 3 £ OV Pd-K HURHHIZ DT SSD # s 2 F W 7=t ik
X2 EXAFS WIE % £l L=, /2. B4, U7 AR OBERR T TEY O MBGRERIX, 7V FT®-OR— %
R L CTHODEIIZ A SRR & BEIR TR DO E2 12 1205 K 51T
BEL, ¥T7RAE—XTHBONSED L) ICEE L, BE2enEeE 2 v
TZEREMR ., FEHEE 10°C/min, 1150°C, Z5iEEER 3 BRI O &k1c T
Nt TH D, ERLIZFEO N T 2L K LTV D I OfER
& U CTINEETH OREHIH L T ZIREECRIE— A T A > KOS
12T EXAFS HIBIZfiE L 7=,

—%lass+ArcA+HLLW,

—glass+ArcA|

_NZXZMOO.(
——MoOy4

3. BREER

H T A B4 R OBEIR R4 Bz D HiEG B D Mo K O Ru-K i EXAFS
BEDORKRER 1 RO 2 13T, K1 L0 BRI DA b LI
T W T A LIRE LT B A O F T EIL NaaMoOs & FElZASEl T
%, —H T, B EBFEOMBIIFERK D 2 E0ha, RTHEMAE Bl 172 6eRUBRLMALE
R AEMMAR LN, MBALEZZ LIc k0 A4eDERICH D Mo 757K% Mo DiEfE EXAFS s
LCTW&, AeNIchrthocEd LIFBERICEEND 08 & AN ’
boll, B BB FRIEEEN T o7 B X b5,

X 2 &0 AT AL BRI CUARL L 72 6421F RuO, & rfsEis
NETEBY, Wi WiEEEZ L > TWVWD T ENEIETE, — B
WA 72 WEE X Ru 408 & RuO, O 4ig Lo 272 » T
WA Z LR TE T2, BT ADBRTIIIST LIS WS, BRIl sy 3t
TR CHIAELEDKIGMMEESINTZL D EHEIND,

: s glassx ArcA HLLW

—glass ArcA

WE AMEIE, RFEEAER T VX —T [0 4 B MR TE O R[A]

z =T it LI ¢ —#T ° P 5 )
EIZT T 722 7 A B BT O FARAF IR 3 PI010599) ) DRRDO—ilTH S Do H5R. bl L R L

Ru il EXAFS #:ER%
SEH u D3 =R

[1] FARF M 4 2018 Vol.31 No.4 p276

*Koya Yamazaki', Naoki Tarumi', Isamu Sato', Haruka Tada? and Haruaki Matsuura!

Tokyo City Univ., 2IHI Corporation.
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EULRLVBSIERZEVPORBRRE BEESR)ICETS
BRit - ZRAZBORR S ERFHEE

Evaluation of oxygen partial pressure dependence of oxidation and evaporation behavior
of insoluble residues (noble metal precipitation) in high-level radioactive waste
RO RAE, Ve B, AR JRPA Y, L SR MR EEH, T OEF, £Mm EE2
VRO TR, 2Rl AL THI

B LoV R EEM IO & D A& EGAE. H T AERIFNICB W T, JFE~ TR - HERE 3 255 0
hH x5, 22T, BEEASOEEREIZ/ER L, 20Ot « ZBFEH OV TG 2 W fh 217
VY, INEAEED Mo OFBATHEENZ DWW TGS L7,

F—D—F: A&KAE4, Mo, Mk, 783, TG-DTA, FEHmE, BOCHEE R

1. S

B EHI P LBE S 4v, — 303 @ LV EBEE) & LT 7 A Bk Shiglsicfitansg, &
SLERPRAE T ARSI W CREIR 2 FIUH U CRE IR B 28 0 3 BRIC . BEIRICIR T 5% A NIRRT AR A4
(Mo, Ru, Rh, Pd KX Tc) WEENTWAH[1], HEREESITIERFN CIERH~HERE T2 2 & TR F 2 Av
PAZEZR LY. W AEUL T m e ATk A 2B 5 2 DRREME N H D, £ 2 T, AR TIIEEOmL - 7%
) A2 RIS RRETT A 72 OIC B A SRS &2 ER L2, A& O Mo, Ru OZFEHIZOWTHRE L7z,
2. EERAE

AR AR = — N ORIGEN2 FHRESCHA R R A S5 L, k2 EEERE L, Mo, Ru, Rh, XU Pd
DOBRAIEN SIRE W 21572, AERTIE Mo O E £7/2/3F7 A —2 L LT, 15wt%., 20wt% & O 40wt% D
3B LT, 1ERLLZIRAIE T U ARANC TIEBRRICER L, 7 — 7 IWEIC TR L. Aa(R#
IRVEERL L 72, AAEBIIRICHLDIAR, KD v Z —Z2HWTES £ 1mm OPCRFEZ ERLL 72, Bk
B AT H L TR T2RBHZ O W T A T o U AU EHZ ¢ 10 mm AT > L ZABUR — L& A7z iR
A= Iz v, 500rpm (2T, 10 SREIOBIEZIT, ARSI T L,

EVE & - R ZZZVRIRFIIE (TG-DTA) 25 1& O RPAROEEF /3T % Ar BIGIZ L 0 ZBRGRHK O 1/3 ISR L.
IBGRERZ FEhE L, a0t « ZREEOBESITERFEZFMM L, $o, REICI2EESLES K
D EECIE T A 720, BEEOFZE X 0 HIEHEE % 10°C/min 75 5°C/min (23 C CMEGRBR 2 306 L=, I
%AW OBREFOEBE LR (YRR SSCEEEMN 2 X0 iEMciMids 2 ticky, A4
DO - ZRRFFEE SR L2,

3. MREER

tempreature [C]

AIRRUHC % L T, 900°C T 2 RRIRE L7e TG gt 105 om0
% 1 &:i“j—o MOlSWt%&i 700%:'{‘?”&75) %E%ﬁé’ﬁﬂ L/\ r lS\\‘t%(Ar-S,?%air)
900 CARF5 MEI L H i\ T e AN 227753, Mo20wt% A [ 20w1%(air) 1800
EDOHEITHNT MO DR TH S 795CLLENDHE  _ 5[20wt%(Ar-33.3%ais, ]
B BREAE L AR OMMOMED TG HfROZHLIZ &2 r40wtv(air) 4600
BIELTWD LEXLND, ZDH%, Y00 CHRFFFFIZIY  —  [40Wt%(Ar-33 3%air) | ~ ;
T Mo DL - HIITABOMBEI SIS L TlET L, 2 | /A —— 1400
Mod0wt% TIE Mo DZAFE N ERALIC K & A% 5% 7T Op :
—J7. Mo20wt% Tl Ru OF{LAFRHIE Z 5720, & . 1200
BIIWNT2b0EEZ6ND, £72. Mo DEIGH Y 1 ]
M3 2I24ev, EEZEIZIT DR AR DR 5k , ! , | ;
5 = & B ho T, 0 100 200 300

F7o, BOREEHT R L CongaiRiciknw i, BE time [min]
DRMEDSIHFCIRFRL & L U, NS < Ao T, ZhE, 1 1 B A4 (3 M) 155 TG ik
WEEETIINE L TREDNEIT LRV ThDH L ERD (38 4900°C X 2h)

Wb, MEZOBREEZ Il L, ZOWimaslis L&

A, FREOTTRITHAMAITR Y ITR ST, Molswt%, 20wt% CTIZIEARTOMEL & el L, K& 221k
RonZenoic, L L, ModOwt% CIIMEAFT & ik L, Mo OFHREIE 23 KIEIAK N L Cnie, iy, BETE
DORFFER2NT I T, ModOwt% TIXREFHTIZHB W TO A, FH L < Mo OMEI A ML T L Tz,
INHDOZENL, B4EFD Mo, Ru OER{LARRHEE ITHARKEI AP Tl FHEBE SRS 01T
WCHBHE L TWA Z ERENT,

AFZEIL, BEEEEER = RV X—T 5T 4 G5 PEBEZEY OIS 0T 72 7 7 A B EAiT o F&
MM FEFH(IPI010599)) DR DO TH 5,

SE 3

[1] Isao Yamagishi “CHEMICAL COMPOSITION OF INSOLUBLE RESIDUE GENERATED AT THE ROKKASHO
REPROCESSING PLANT”, Global 2015, in proc. Paris, France, September 20-24, 2015.

[2] Seishiro Tanaka “Kinetics on oxidation/evaporation behavior of insoluble residues (noble metal precipitation) in high-level
radioactive waste”, Tokyo City Univ. , in proc. Tokyo, Japan, February 24, 2022

*Yuki Oiwa', Isamu Sato', Haruaki Matsuura', Koya Yamazaki', Naoki Tarumi', Sayaka Chiba' and Haruka Tada?
Tokyo City Univ., 2 IHI Corporation
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TEMRBZRBEEEE S OHER SR EE)
Evaluation of nitric acid dissolution behavior of insoluble residue simulated alloys
TEE R Lk SR, R R, ek B ZH EE 2
VHORAR TR, 2Rl AL THI

RNRFRFRIE T O B ERE O~ OB 2 BRI 5720, ASBEEEEZMRT oM 0 5 b Kk
HIHIR IR L300 Mo M OVE & L RIBROMEEEZ oL Shd RullEH L7, @8 Mo B LU Ru B
KR, 7 — 7 IR L T & & 2 TN EIIEIR AR L. NRIRY M O LT DI BREHR L 26 L T4 1
TEMEE BT 24T > 72,

F—D—F : REfiEFEE, XRD, EXAFS, XANES

1. ¥#E

B LUV BRIRNIC S £ D NARFREFEIRICIE Ru-Rh-Pd-Mo-Tc DAENFEL TWH[1], ZDOAEITR
BHRBERE D ZACIZE R S E B T2 E B2 DTV D0, TS & L-ULBRIR T CORMEFENIZ OV
TIEREZRIFA SN TR, RERIEE T OAEIT T 7 ARBUFN T v & ZHIENCEEE L KIE 3w el
DD, FOFMEIT O 72D HRIEME CTH 2 LR TO AeEAe FHCHERITWS 9 21k
FHFEEN O DD IZ W Ru) OB 2 iF L CTBRNERH D, & 2 TR TIX Mo, Ru & O Ru-Rh-
Pd-Mo @ 4 JU% DEEEE B & 2 OIREDRHIBIZHEIRE L, T ENOEEZ i35 2 & THERG SO
R RIT 52 L2 BNE LTRBREZITo 7,

2. KB

B — IR L ORI ATV 2 1S, A X — T —Z O TH# L7221 5 240 RSB 21T -
Too Z2BEBRITZ 1.OM, 1.5 M ICFHTE L7-f4EE 50 ml 12k L Mo &K KA 1.0g Z¥RIML, 7.0 M IZHHE L=
L 25 ml 12%F L Ru @Ky oR M RS &R 0.5 g Z WS U725t 4 S50 Uiz, D%, 240 HRE
WRFIZ BRI U 7o L AR T3 LA FEENEE i & | JBGE S B 7 Rt LS HEE B 217 > 7,

LR -ER

ICP-OES K ONF W SEYEERIC L 0 BRI T L IB AR ISR IR N
Mo, RuiBEZZNZENRIE L, &I 256 2RD 2, £z
ICP-OES DR L VKD 7= Mo DIAfRIEEEIGEZK 1 IZF L D=,
1 K0, fHEREE 1.0M (2 Mo HK % IR S W 7= 85 51 R BE I
BETAHDIZ 150 REIFREE L7228, fHERIRAE 1.5M 12 Mo ZInfiE <& 7=
LA RO, HREE 7.0M 2648 %2 5 S 7254513 36 RFERRE T
SEHERIREE & 72> Tz, RERIE TEFD 240 R AU COEMEEIE D> ® ‘ 1 ‘ 1
5. Bl MRS &= 803 EH T % Mo D 10 %iZ & Laigey = 0 W
TR TdH D Mo D HIEA IR T DA & T B A R 7 [h]
U Lo Tz, F72. Mo HAR G IEEATATR D= CHm 2N B 72
0. HERIRIE 1.5M CTIHIZIEEERM L7223, IM CIXRRRGE & &
H1C Mo DIEMRRAMET L, — ¥R L7z Mo BSFHTHI L COBML ) b im0 2 i e

1 VAR % Mo WA EEEI &

I_EJZ)‘S?%%“f:o Ru /El\/\

U TN DIV ARIEIR D IHTHRERIC L D & Mo HARTIE, M I [ppm] 13 17‘7'
RV DY HE I o & PRI DAL & U CHERB S 4L, ik ~ PP - -

W 1.0 M OBRIITODRL DB ORER A LN, Z&— /@%%;§§;<mmﬁ 0.00161
FC. Oh TIREMRON % CHERBA R bR noTo s b | OB
ABh L LTIHFEETDHZ & T Mo DIEfRENMET L TWAD EHERIEN D, Zhid, A4 Ok atEE 2 Ru & R
DRIFREMREEDOPIMITRBAD TATHDE AN TR THDTZOMBIZIETIZS K o TWAH D LS
265, G40 Mo TFERFTHEE N IEEAIHR TR L TWRWZ b Mo BNIitOREENHRITE LT
WRWZ EAME 2 D,

F72. Ru R & B&OBEMRABROEREL | RPN OHTORE R LV Ked72 Ru OIRE L EMREIG 2R 112
F Loz, 1 L0 Ru OBFMREEEISIT Ru SEHEDN 0.05%I1FE, B&0LAEHT 5 Rud 0.15 %lEE
THDLIEPMERTE -, 77205, RulZiZEAEBEM LWV, B&IlE N5 LRIV bTNER
FEN BT LV L, ORI OW IR A T %, 5% BELRE2 DL TETH D,

BEE AWML, MFEEAGR T RVX—T TS 4 FEE R ERIEY OB BT 728 7 A EL BT
O MR ZeESE (JPJ010599) | OREO—ETH D

SEXH
(1] EHEE  [PUREX FLEILME TICH 0 2 @RBEE U0 AR K O MOX JREHAfRFE ) HE 70 T R e i
T97082

* Sayaka Chiba !, Koya Yamazaki !, Haruaki Matsuura !, Isamu Sato ' and Haruka Tada?
! Tokyo City Univ., 2 THI Corporation
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V205 EEURBIMSTEREYH 5 XD MoO: BEE & it Kk
MoOs solubility and durability of simulated radioactive waste glass containing V>Os
K H AR HR & KFE &Y
1ﬂﬁﬁ%k%ﬁﬁ@1%ﬁ i

AT A 2 22 42 2 g AL S5
VETHD.

T BT, AR EIEIT A EV MoOs MRS Ltk 2 fSL 35 0T A0
ABFFE TIE V20s DFIIM A T AELARD MoOs TRFRIE & AR 5 % 5 B2 et LTz,
F—— K EL-UVBEREREY, H T ABRIK, £Y 7T, 4R, MkiEER
1. ¥E

B L VBEIRICE EN TV BB HAERM OT ) 75 37 A BRE AT T AR BIRRREE AR T2
%W®ﬁ£¢#%<@é:Oﬂfﬁ7xﬁm%¢fﬁﬁb%¢<@6.w7xlm%%ﬁ£1ﬁgﬂﬁ
T H7OIIX, M ZE T 2 MoOs IEfiFE L MMKMEAZ TN T HH T ANMMETHDH. ZNETIC
6 k57 F (8102-13203 AL03-Ca0-Nax0-Mo0s) (& V20s ZIRINT 5 Z & TH 7 A D CaMoOs DfEdb b3 #ii <
M, FEmARMEL M ET 2 2 LG SN TWD L AR TILAARTHEAIEE ST D 8 Hi R (SiOx-
B203-A103-Zn0-Ca0-Na;O-LixO-MoOs) D A 7 AKARKIZ V205 & VAN L 72 RED 53 AR 2h F & i 2 5~ 7.

2. RBRAE

FEARKAR (19A2) % 45.77 Si02-17.71 B203-2.73 A1,03-2.05 ZnO-18.43 Na;0-7.18 Li20-6.14 CaO (mol%) & L,
V20s ZWIM U T2/AL (21E), Va20s 230N, B2Os AN L7c#ipk (21B2) 1T%F LTI 21772 o 7.
BB AFTEDORK & 722 KO IR L, ZNZ1UZ MoOs & 13mol%is L CIRE L7z, A4/ Y RIC
AITZ50EE 1200°C & 7215 1000°C T 24 BEfERFF L7 D BELY H L T2 L, EPMA, XRF, ICP-AES T/r#r
L7=. itk ER 1L 19A2, 21E, 21E2 B X O £ — K12 MoO3 % 2 mol%7sill L 7275 2 ixt L CfT 7z - 7.

K % pHO ICFH%E L 90°CIC i L 7214, KR 40~75um DH 7 2R A AL, 2,4,6,8,24,30,48 HifEi#41c
R 2 BRI 7=
3 ﬁ% &%g Table 1. Results of MoOj; solubility in silicate melt

and mass balance calculation

MM EZERBICRE 2AmT D L, YABEAL NMIART T
A, BV TTFUMBE AV ML E U CHERTE, 2 ToRE

Sample Temperature(°C) MoO3 in silicate melt (wt%)

19A2 9.59
TUOABEANVNETY 7T VB ANV NOSHELE LT, EPMA 54 1200 11.93
IZEDH T ADREBIELTIX, @R T Ty ABEANL MIEML 282 A

19A2 5.78
NQAY =) 7 va :/Z)‘/’%fﬂﬂ%‘: :ﬁ%*ﬁ L7z & THE L;f:i;klij(*ﬁ%i)‘ 21E2 1000 9.58

g Sz, 21E2 TIX 1200°C, 1000 CHIZEAKRL (19A2) DF) 1.5 5D MoOs IFRE N F B, EU T
T UYL AV B EOD bR SN2, VoOs RN 7 A TIEIH 7 AHD Na A AN VOs = MIxf LT
MoO42 X 0 HEEMICENL L, NasMoOs 3l Sz & & 2 bivd B 5%, TKMERBREITR-72 0T A
IZ2WTC, ICP-AES % HW iz K ORIE & B FHEHI A 1T 9 TETH 5.

BEH

[1] Lian et al. (2020) Mater. Res. Express 7, 045201, [2] Suzuki et al. (2018) Phys. Chem. Glasses B, 59, 181-192,

*Minako Nagata', Toru Sugawara' and Toshiaki Ohira'

!Graduate School of Engineering Science, Akita University
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A5 ABEEEMBARMER (TVF) (2H 1T 5ERSERERD
EeREICHmIT-RY #HA
(7) BEEBICHESIRT/ AILOIEE &EXE
Study on Vitrification Plan of High Level Liquid Waste in the TVF
(7) Investigation and improvement of deformation on drain nozzle of TVF glass melter
R RE !, RE DG, EIFREN 2, ARE BE2, OHER Sulif 2
" HKIR - ST EBH e AE, 2 ko U A THI

AT AEUCEANBIZE MR (TVF) (2300 2 S EEERER (HAW) D7 T A [ECAABLERR I T A @le
IRV AL, F 7 AT F R HEE LT 2 ERBBAE LT, RERICOWTRAEILEDL A= R LEF
fliL, ZHEHIET xR E2BWHT 52 & TH T AELAABLEERO BB 2 X - 7=,

X*—D—F : TVF, U7 RERE, ¥J52@Ek, KT/ X

LR RimiE]
1. &S EOIEEFEICEY FRIDEDAKRENTEAD,
: = BHEDSHBREGEELTND,

TVF Ti3, BHEFHAEGER I RA 95 HAW & BN [E1L PO K BEOFA
ST B A EED TN D, DD, AT AFER A /[

PRI BRI 5 L7 R0 A S = X AR L, YAk
BT BEN DD, AT, WEIFOWF /2L NEAER

BRI DIRIVERDOFEEIIHOWT, EFHENT. BT Gl 2 ,

< " . - LB #5048 T B tinmneed
EWZLVEHME L7 A N = R AR O RE BT 5, =
2. MTE/ RNDIEE & A D =X LDOFE BN AoE TR /AL D 00008

BOENNLLCRED 3k 0.0004
Ko 0.0002

0

RS L RRICHE T/ AL 2B LoRER, it/ AL
WHE DN R S0, 2 AV I A VIE#E L TS 2

0.0002

= S — N N T ’ ,“/: 0.0004
LEWR LI, Z0Td, BT AR FROBIRIC L > TR e s .
N N o o ERARBEARETEND)
T RABINE = A ST U= L HEE Sh, SR ' s oo

TEOFREAEITN LW Uiz, §iET / AAMELS A =X L %57 A T D R ST R
i 5720, 2 AVREREINIA =T =V U T RER
FRNT LToAESR, 7 — o & A O IR FRME K OSERRRF O INEL - M ENTER T 2O T AL VIR N 2 Av
DBEEPRAET D LN ahotz (M), £o, BT AMFEERT L0 A TEBEZMRIT L, 7 AL EnEk=
A IV ORLTEBIR OHER A HHL T — & s DRERS L7t R ERSRE I > T/ Lo E (R (R T 100 [H]
HIZ VK Imm) BRO O, S HI, EEMNET V& B0 TR FRIOMED ST TR OB A Z#R 0K L
T IEEHIRAT ZAT o TofE S, EHGARNT & — B L7 ms ) AVOBERERT 200, HE AR (i F
1 [E&H720 %) 0.013mm) 52 & &R LT,
3. AE

Tt T ZAVOfEE L, B T O FERIFRIEOREE D & 5t FEAEIZLE 5 MK A HI O K LIZ KD
HENERT DN ole, 2T, S ANVEMA A NOEMAE LT 27 VT 70 A%MRT D7
B, WEE 10mm IR L2 B oA VAR L, 77 AECALELERR O B &2 Rz Lz,

*Seima Suzuki', Hikaru Ohtaka!, Yasufumi Usui?, Yoshin Morigaki® and Ryosuke Ito?

! Japan Atomic Energy Agency, 2 IHI Corporation
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ROTA BRI S RZEENS VT OLERRBFT
Investigation of chemical state of uranium contained in borosilicate glass
WIS 2 -1, KORSRZ Y, AT Y, SSRGS 2, RKILORWE 3, MR 85, (ERERS
VRIS, P RRABR S, G RAERE:

ECH AT T A 2 BB IR DM DR T r A BT 7 AR AR L TH 7 REL MR %, T A
RIZU T AMEMERINEM L T 7 G807 A2ERL, U7 AuKiEZ XAFS JIEIC X0 aFf L7z,

X*—I—F: I R[E, FUTABETTA, V7, XRD, 7~r5k, XAFS

1. %8 BHHEE, & L-VHERTERRR (HAW) &R 7 A B 7 AR E IBATRRL L CF 7 A ki % 5
EWL, MBS THZ EEFBELTWS. Fxid, HAW IV 7 (UNEENDL ZEEBEL, 7 AF0
U bR RESE ORI 2 D TV 2 ML BT 7 Z UKD CaO X ZnO 13, RS K o/ FEnH o B BTl
ME223, NaO REMEWIGE ZnO HROZHEPBIZE SN DR ABFZEIX, CaO/ZnO 73 U L7 IRRE~L-
2 DWBEREGRT D120, MKORLD T AMENOIER LT USHEH T A% XAFS JIE Tl L7-.

2. RER T AEHE, NaO 2 & T8ATH 7 AJUEF N10-798121% JEHEIZ, CaO % ZnO THUAEF L7z Ca-free,
ZnO % CaO TR L7 Zn-free D 3K TH Y, SiOs, H3BO3, ALO3, CaCOs, ZnO, Li»COs, NayCOs DIREH %
ALO; /LY AR T 150°CHERZ ISt L=, 77 ZJFUEHE XRD CHREdIREEZ MR8 L, MAKIZ K D Si-O & D
EE T~ R XAFS TEIZR L7, ULAMIE, UsOg & NaNO;z % 750°C TA K L 7= NaU,07 % U 7=,

UEHEHT A%, H7 AFEHR N10-798, Ca-free, Zn-free ~ UOs # E—
B 2wt% D NaxU 07 & Hin L CTHREN /S T34 L, A SRS EN T Ar Q| e

T AL Ar-10v0l.%H, IR A 0 A R L72a 23 6 1150°CIR L7 Ar . N1 Cufice Tnives
IR CIERLL7- U S8 5 T A% N10-798 & Ca-free Aoz 2L, Figl Ar U A CIERL 72

. . . UEsHTT A
Zn-free BETHEA%E 2 L7 (Figl) . ArH BAH 2 & C/ER L7 U =

GHAT ATV LA ET R L. IO UESAT T ADUD L
WV i A XAFS JIIE L=/ 5% (Fig.2) , Ar FARKTIERIL7- U &f
HF 21T 5 & 64D U DNELE L, Zn-free D& 5 MOEIE R E L, Ar-

u.)

Ho IRA T ARATIE U 28 Hy CELSAWVTRS 4 iTh Y, EEHE g l -

IZ LD U ALSIRRE~ DL LT Znfree DA R/ D Z L A MEB L g _________ // M:f%;%*iw
7o. 7z, N10-798 & Cafree ® U G4 7 A0 Zn & K RILH XANES  F|_ - e i
2RY M ERBT D L 2 KOBEE—2 DS BHETRRY, A E . o

SRR DT v AT FLE SO K WIS XANES 2227 ML EHE | S
WT 5L Zn0 2% < &1 Cafree DLNEARD Z LB L. el

3. 88 BUTH T AEEINI0-798 ZHAEIC USGAEN T AZ/ERIL, ' 1 s 116 1ma7 1({'(18‘/).7.19 oz i
energy (ke

7 AJEEHARIC XD U Bl ~DBEE 2 ZALITFED b e o 7273, Fig2 UGAHTTADUD Ls
N10-798 [ 4 £ 5 ZnO I H T AMEE ~HH4 2 "R 3 5 . Wit XANES A7 b L

SEXE  [1] A, 2021 4EEE TR - 73 AFEISSLREAFFENLA ) BFZERCR - TEBY RS 2, 20211100.
[2] R.Motokawa, et al., J. Non-Crystalline Solids, 578 (2022) 121352.

AT, WE - T AEE SRS B 1 B EAFIEERE 20221047 I LB EEEET LD TH D,
T XAFS 1L, KEK-PF fifcd Y 3L [RIF] FH S2ER RS 2021G600 (2 & v Sk L 7.

*Nanako Katsuoka', Takayuki Nagai', Yoshihiro Okamoto', Takehiko Inose?, Daisuke Akiyama®, Akira Kirishima?, Nobuaki Sato?
1Japan Atomic Energy Agency, *Inspection Development Company Ltd., 3Tohoku University
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BUBEIRMELSIBELIEVMOEERKLE T SEREFMEORE
Effect of metal-supported catalyst on the hydrothermal decomposition of solvent degradation products in
reprocessing process
TRIRCERE Y, JEK ERRZ, K ENE JRE BS 2 OKH HE!

VNP TR, 2 AR R A AT

FAE TR CTAE U LRSI ) VB 7 F/VDBP)D T VA Y BRI 2B 5L LT, mE
KALERZ Bt L7z, H5iC, BIEEUKF T DBP R K2 B B9, B~ 7o b @ TR 2 Al 7 i e 2L
KL EAT 572, 155472 DBP 3N D SOGSIEEE R 2 s U, OGRS & it LTz,

F—0—F: ®EBUK, Tk U BEIR, WISk, DBP, [E AR
1. ®E

PUREX JEICHB T2 IR CH DV Vi N U 7 F /U EHRIC L W 51t L, DBP SOVEML e % £k
T 5, TOROMPEEIFE#EARNREET M) U LAEOKERICE VRS D, RFICIVELD TV
71V BEHRIZ B E£i % DBP IXELEPAZER T T AEULALE T 5 U X7 13D, AMFZETILZ U E TIZ DBP %f
R & LT, @EBUKHTO DBP 73217V, SOSEHT 225 300 °CT 30 27, 350 “CTId 5 531 T 99%
SIREEGDLZEEP LN L, —H, TABVBERICEENDKEET N Y U L0300 CLL L CROGZERE
OAEZGIEREIFTZENREL 2D | TR E TIC@BBLWAME X 2 ROSRERBA R TE 7z, Al
T, Bl & @ERBUKH TO DBP O FRE ORI A BT, Kkx e @ @Rt 2 F\ 72 DBP 53
DD O FEBARAIL ATV, 155 I SUSTHEEE EE D b o3 fiFZF8h & it L7z,

2. RERAE

DBP 73 fifak BRI NS 6.8 mL ¢ SUS316 SIS IS 2 L7z, JFBHIE O DBP Ji#EE1E 5000 ppm &
L. NaOH T pH 102 (2SR U7z, BUSEICITEENEK 3.4 g L G REZAWTAR L4 Bl 0.14 g %
A Tx, AR I PEi g A AREE 2 0 TPy B S, 300 CCOAREIR T CRUS S8 72, RUSEBRAN S AT ER
IR, SUGE 2 KK A~EA L THEIT 5 2 & TRUGZE 1L S W72, ROGRIT B S v g Tl 2
S ETHBIENL L7, DBP EIX, SJIGHK % HPLC/RI TH#T L., #lxHik BfiiE CE & Lz, MGH
JFETEX X DBP B O — RS ERE L TR L, FEEDEREZ 2 [H1T- 7,

3. ¥Em - BE

B4 113 300 °C TORFER BRI 2 W TITo72 1R 0.15 | -
PR ERTH D, W EEILA T O 48R C mARS 2
EEY | Ni #HEF > fH{K(y-ALOs) > Co HFF >Zn HHEF >Cu 0.10 k 4
FHFF DA CRUETEME DS B 5 A7, Ni FERHIE 0 SO0 38 ! ]
BT IEARAE & s TR 9 £5 T 0 | Ni HEFb I o fil 15220 0.05 | [} {}

k [min™']

EBRbEWEE 2D, AROL L HEE LT Ni UShos I
TR AR D SR R R T L7 O, BERRIT 00 L1 1] :
fﬁ&: J: 6 ﬁﬁﬁ%%ﬁ{é@{&‘ﬁ‘ b:ﬁﬁ— ;:) k % /%_ }:) ] non-catalytic Al:Os Nl«ﬂ&(&;za;:::lzoj Cu/AlLOs Zn/AlOs
HiiE 1 flfgERE = & o SR BE R
AL, RHELEEIRT XX —IT [HR 4 4EERURPERETEY OWBE IS 7= T A BLHEAT O 5

MERFZEdE 3 (JPJO10599) DR D —ETH 5,

*Mayu Shimosawa!, Tatsuya Horimai?, Kiyoshi Anzai?, Norio Kanehira? and Tetsuo Honma'

INIT Hachinohe, 2JNFL
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Atomic Energy Society of Japan 2023 Annual Meeting

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

[1108-11] Vitrification 3
Chair:Fumihiko Kanayama(JAEA)
Mon. Mar 13, 2023 2:45 PM - 3:50 PM Room | (13 Bildg.1F 1313)

[1108] Solidification of Radioactive Cs in Fly Ash Washing Water by Indrum
Vitrification Technology
*Shinta Watanabe', Kenji Takeshita®, Miki Harigai', Kazuo Utsumi', Junichi Munezawa® (1.
Tokyo Tech., 2. Envirotech devlopment)
2:45 PM - 3:00 PM

[1109] Solidification of Radioactive Cs in Fly Ash Washing Water by Indrum
Vitrification Technology
*Kenji Takeshita', Shinta Watanabe', Kazuo Utsumi', Junichi Munezawa® (1. Tokyo Tech, 2.
Envirotech Development)
3:00 PM - 3:15 PM

[1110] Basic Research Programs of Vitrification Technology for Waste Volume
Reduction
*HIDENORI KAWASHIMA”, Yasufumi Usui', Norio Kanehira®, Masayuki Takeuchi®, Yoshihiro
Okamoto®, Tsuyoshi Usami* (1. IHI, 2. JNFL, 3. JAEA, 4. CRIEPI)
3:15PM - 3:30 PM

[1111] Basic research programs of vitrification technology for waste volume
reduction
*Tomofumi Sakuragi', Ryo Hamada', Miki Harigai', Hidekazu Asano’, Kota Kawai?, Mariko
Regalado?, Naoki Kondo?, Oniki Toshiro®, Ryosuke Ito® (1. RWMC, 2. MRI, 3. IHI)
3:30 PM - 3:45 PM

©Atomic Energy Society of Japan
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42 RS LKA S AEEEMIC & 5 RIRESRKPOBREE Cs BEEHR
(1) RIGEFKDDOEEE Cs DA > FS5LAS AEEETORMSE
Solidification of Radioactive Cs in Fly Ash Washing Water by Indrum Vitrification Technology
(1) Development of Indrum Vitrification Technology for Radioactive Cs in Fly Ash Washing Water
R3O :  = W= - I T A TIPSR e - Rl
YHRTR, YRRy —, PmuongaT v 7B

BEE IR IRENER CRAE LZREHESZOANMETRA L: C OLZEBEIE L OER %2
KT D70l A > RT LK HT T AFELEIRNOBRRE 21T - 72 AWML TiE, FBERIKE L OVFERIK Feid K &
FAWT, CsiEfEnoH T AffbE To—Ho TEAZ EM L, B8 2 34 L7,

F—0—F: RIKBEGK, BT AL, BT D A

1. #¥E : WEHE TR EITFEE RO E TEE OB CRAT HRIK D, AKPEHE CTEIL Sz
Cs OLFEBEMNLEEN TV D, BEMITHAT T EEEK~D Cs OFEE LT, EA L FRVARY
~ =&l o THARIRELIE D RGET SILTW D, ZHHDFHIETIR, AL TG DR E 72 AR I
A2V, LIz - T, MK O MY EZ Cs 2L EE T TE, DORMEILS 5 & @A b TE S
i< BEN TS, ZHICETHIHNDL, Fx DT NL—7TiL, Cs DEERBLI L OUE % 2K
T DDA > BT AT T ABUCEANF ORISR 21T > T D, RBFFE T, BERIK S & OEMRIK K
ZHWT, CsigiEn b A7 AEbE TO—HD TRAZFEN L, BELRORME A2 7N L7z,

2. AV RSLRAZIRERTBRR : 0 FT A0 T AT, BRELEE L BEHRE 2 BT 5 2 &
THEONTEHRIK DOVEELELK S Cs FNARE T, Cs # KT LANTH 7 AELT 28k THY, Q7 xnm
ST ALY (7 = v T ALk FeHCF, 7 =1 o7 Akéi : CUHCF, 7 =1 o7 k= v % /L : NiHCF)
I K HTRIK /5'5«%7J<7b>%0> Cs JEINW A&, @350 °C TDOWAEHI DB iR, QW& BRI & DKE I
£ % CsiRGH (FHSr CsNO,) B, DCs IR E R U r A BEH 7 A2z, 900 °C fREDMEIC L 5
77 ARk, ®4O®I$£T“$%Ekézh‘éo 5000
3. MRLEEE . HOTRETERLES T AE{LIKEOK

K XRD ¥ —r %K 112" F, XRD #ERNL, FAd

A N E T T ANCNET I RY Y MR T A 3000
B CTHD Z B nholz, WA A NETT AN,
KIZK LT 2 HOPREL 70D Z & T, arR Yy MiE

4000

cps

2000 -

(bR Ok 2 A L, 1000 [
&bz, PRIRPRER SRS STV D ERIK SRS K Woveriosti N bbbt ——— it
ZRAWT, —EOTEZER L, &7t 2AnMER< Vo @
FhiTE D & AR LTz, B Cs iz Th 47 1. ERIL 724 T X [E kiR D
WETHL—ATE, #&»or u—X N7 ot A 3R XRD /8% — >

HATIRETH D = LARR S Nz, REROTERNITY A 85T 5,
B ARBFEIL, B 23 FEEE B R OB SR T EOBIRIC & 0 TP,

“Shinta Watanabe®, Kenji Takeshita!, Miki Harigai?, Kazuo Utsumi' and Junichi Munezawa®

TokyoTech, 2RWMC, Envirotech Development
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A4 F7 LKA T RAEEETIZ & HREERKDOBSE Cs EEBR
Q) 142 F3LASRBEILED DR T LFHE & & LS
Solidification of Radioactive Cs in Fly Ash Washing Water by Indrum Vitrification Technology
(2) Evaluation of Indrum Vitrification System and Final Disposal
IR AT B ECK P SR, SRR 2
LIRITR, 2 = aT v 7 B%E

&5 — IR IR MU CHAE LTe RE DTG Y HHECHERK 2 BYLEE U | 15 DIV U G &2 Ste RKTE
Bk 36.6 7 m® DAEZ A > RT LAY T AEURIEE A Lz, ZO/R, Cs &/ 0 7 ALK (150kg)
HRIE LAY KT AOFEIT 100 KLU T EFEM S, KL~V BRI & LT Y MWy 217 203,
BEHEW DL TN LR N IR RIS IS ATRE T D,

F—T—F BB RYRYEFK, U7 ARk, B T L

1. #8

W R RTRE R D BRE T HEX, /LB K0 | R RCRREIREE 3 ) T & URBENR BN | Iy
BEND, @GRt e FERIRZ BV 5 L | AT 7 L KO B G 28 RIKIZ 0T bivd, HIK
AR VIRT), ZORIKGeE K O Cs %%

EEEAB 010 1 v §5 505 2B 28R L o /D T B mol/l)
TW5sb, 112134 > R LN T AE LB LDHTR Cs 0.0035 2.63x10°
JRVETILBR KA B0 Cs [ EAL T 1t 2% 73, ORIK N; gg g-ggz
/5‘6{%7J(EF@ CSWij(%c\:Euiﬂé K*@Na*?ﬁ’%?:nlﬂ Ca 1.5 3.74X10’Z
T AN K WGESBES L, @7 = v V7 AL

D B iRt% BRI DK B C Cs MK DS S 5, GCs 2 BEREEL RN

CslM# Zzoi7ith
(ZzoL7l @, =visn)

i K2 OOCREEDRY 7 A FEH 7 ANTIMAD & Cs T Z

MR TIREETRD
SRR

AR THRNLYA &R L CTEEICHTIAD BND, A KEANRABE
FETIE, A 2 BT 20T ZEMERBR OB e Rea TS L 255 ussLan nr

Eus: |

RO A BT L T AL 7 v A0, K

| Cs&%H

5 RE U S S UM (AL 2D N TR LT, L AAREA
AR s

2. 4 VRSLKXASABEE O A DME - BRI BEid- mons mEmen 535

BREEE BRI TG Y HESEM TR B 1 - 0 T ., T L
B3 PR AL PR it 55 0D A 53 K AL B il 5% C D AL BR T oE I cLtam | (38R | ona |(H3AEME
231200 t F2 B T 2023 4 3 HAUELSE T PiETH D, T Dk T L L I LY T
P B FE AT BIRIRE IR MBI D 1/12, IRYEFIZ LY G 1%
ETHEAKITEN L, WEKIITRIKED 5 R THD LK B 2 S LRI S ZBEHEERIC £ BRI
ET D e, IRV KEIL9.6 T w EHEEIND, £t AN 5 OCsEE(L T 17 2
MBI BT 65 7 t LHEE S, RALER L AR 2 KA B ko e
Y OHHARR A 5 & . R O AT DUk 2 5 i e IR
m &Rl S D, 6o TS 2 Yed kD G5HE36.6 1 md & 72D, CsEIB = (k) 1281

TR DI HEREFEIE 24 75 Bykg & L. IREES KICHATE 4% Yes 7Y RS LAH ()
B (D AT, RIELE PRIBEOREK (GF 366 5 m) | 772G 10wiRCsTER 80
BALER L7 RO - HOHHREIE 23R L 72, Cs B —= e n e
kg, Cs RHEA 10w% (5 —2D) BE 15 wt% %%ggﬁ%ﬁf’%fﬁ (GBa/Cs ke) 68.5
i - .1 S Kg

(r—2RQ) EHEE LTz, &2, 3IT8ETHA R ﬁizn:ﬁ?xc@(:safﬁ% (GBq/ETLiFkg) 5.73
T L EE ZONERERT, TT7AO G EARE | 10wt%, 15kg (7 —2D) [ (GBq/F 7 L) 10285
& 35g/m' L TIUE A ¥ BT DRI 100 AL T L [ 77 AEHLTOCERE | GBu/ETRkg | 897
B S, Ry & LCIE L~ ey oWt 225k (7 2@) | GBQ/F2 L) [ 19929
DY » ML (Ey MLSHITR 100GBg/kg BLF) ZAEETNIE, 2087 MRy S he T 5,
B ABFIEE. A3 AR bR 2 RO A S R E O BRI & TR,

2

*Kenji Takeshita', Shinta Watanabe!, Kazuo Utsumi!, Junichi Munezawa
1. Tokyo Tech, 2. Envirotech Development
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B BRZES) DBV 8T T2 4 T R BEALEAT D FARRTF 5T
(109) 2022 “FE Rk R 2R

Basic Research Programs of Vitrification Technology for Waste Volume Reduction
(109) Research report in 2022
IS s, G RS, GRVED L PN IEAT S, R D5, THEA WY
'THI, * HARJFER, 3 BT FrFepa s esns, %70 h emt et

FME T, BIREHN A 7 LV OHEREIZ I 0 FER m B BE R EHFOMOXIRE O FALER M T D & E BB X
B, THBITHED & LUV I (UL FHLW & W OO)RFEAET D 2 L L2 | B - LS HiE L&
722 DB N SIE L 72D, £ 2T, 20194 % L 0 ERGE B IREH-OMOXIREL O LB AE WA T 5
HLW Z %824 T A BT O B s i 217> T 5, AE Tl 20224E £ TORFEMZEIZ SV TR
EI5,

F—U— N BIREI A 7 v, S EBESEY, 77 A EL, BET 3 m A BE EERREL, 671 3 MOX R, MA 43

1.5

e E T, R JIFERT O DR e BB BT 18] U TIREL O SR BEREAL M ED TR D | B
PREHE A 7 VORI I EIREEEERES MOX BREFO FALEE B TN Z LB X b b, £ I T, FL
FZHEWIEAET D HLW OMBEAELT 5 2 & 2720, AER - 5 HiE L & O -T2 5 MR NS L 72
b, I T, BT RNX—TRFLHEIE R 31 ~5F0 45 U FEIEY ORI T 7= 7 Z A [EH
{EHAT O FMEIFEF ) 1B T, THI, BARRFEA, RO, R0 4 FEF BT, @B e
L MOX BRELO FALERIZEWIEA T D HLW 12)85 U= BEE N B W IR 2 G 1o 4 T A BT o bR 3
BB E L, HTAELEIT O BRICIE, MA DEELEEON Sy U A5 EBE Lo T ARMEAN OB 1T 5,
A lal, 2020 R EIC OV THET 2,

2.2 ETORE - DS A
2022 FEEEE TIT, FRBEEEIRELRS K OF MOX Bk 2 i il
EXGL LT, U7 AEULBAINBIFE 2 % L7, % : | 2 o LRARIY

T, ERBEEBRENS LY MOX BREHZDWT, M8

3

E SN DM T U A DFZATV, MA BICRS 77y BRm (Mas i ?gﬁfﬁﬁmgg}ﬁz& .
A7 ABLEOTARICONT, RIARFEME  Ep AR SR
ﬂﬁ\% @%ﬁuﬁﬁ) ) *ﬁ?ﬁf Lf:o ZzL <, Ffﬁ%ﬁ H T? Lk ‘é‘ ] BHEEEOUH
5 MA 73BT 7 A EUL BRI 21T > T& 72, & BaREEN e wn N
PRBEFEIREHC BT, H T AR O SR 1T\, _— RO
@%féﬁ?%%ﬂﬁk&:omf@ﬁ@ L%’?%‘fio ES T??;%ﬁ{:&fﬂ - ia%:gwh N q
7o, NRERRE S 2 FN T, B FIEIC OV TH R o &2 Lo wa s "
%ﬁf%f?’) f:og ] . B 2;%;%(5?&0;@

EHIT, FHOREREZINSI RIS 58 RRE 230
o FEREWROMBELIT, 7 LE, FRORR
FEZPHFE L T D,

MOX #REF 0D FEALER T H A B 56 54 2 15 L~ LBEIE O X1 FLHTRES L4 A -
H T BT & LTI, MA BEORHTHITE & Ok ©
S L. WS TRHERT O LRI MA BRI 0% 23R . MA Z0HE S % 7 5 D PTE % 6 L 7=,

3.5 % ORBRGHE

AFEICBWTIE, FRRIEAEN TR I D SRR, MOX BB 25 e LT N TF A~ MY v 7 AD
BRI L O T RIERE OERRHIEEAT OB L, H T A E(L TR X OBEILIEBCARITR « 49012568 L7z
MA ZrBESAN O T, MA 53 BEALER % D & L~ VBEIR O gl 76 7 7 A EL IR DWW T ORISR & D 2 &
BTHD,
BEE AP RIIRFEERER = VX —IT [ 4 FERFMREEY OBR I mIT 7o H 7 A BT AR 50 F 2
(JP010599) | DFRD—ERTH 5,
*Hidenori KAWASHIMA!, Yasufumi Usui !, Norio KANEHIRA 2, Masayuki TAKEUCHI?, Yoshihiro OKAMOTO? and Tsuyoshi
Usami*
1Japan Nuclear Fuel Limited, 2IHI Corporation, 3JJAEA, “CRIEPI
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BESHERZEMORBEIZFA T =7 5 X EMEE it D ERTHAR
(110) FERFEREI O LRI ZZ B LTI T A ELEDBEFEY FRIER O KB R
LA - Aoy DATHRRUCAR D D T U ARl

Basic research programs of vitrification technology for waste volume reduction
(110) Scenario study on optimizing the waste loading of vitrified waste to minimize repository
footprint

FRAARE LY, deH, BREER Y, RIEFSE Y, GRS, LT NEELT 2, RFER
SRARHRRR 3, ik sei
VRERE, 2 =R, CIHI

P D@ UV BEEE OB L DT ERFERE (MOX BREE 1) O/ E - LR L THIRE
fliL. HT AELEOBEED IR A KiE(LT 5 2 & T, MA SBEBATOBA LT U OB mA, B
FEWIES OG5 35~ D AFTHRIBIZ DV TR L 72,

X—D—F: BB A 7, U A MOX, BEFEMEE(L. MA /8, &k, Mgy

1. #&

FREEIE UO2° MOX & o 7o IR B O ZERME M EE S TR Y | kiR e kb 1 7 L o Hiite
DI=DITITZE D O FFRIRE O BT CBEEY OB ~DOBFAANEE L 72 5, i LV U PEBEIEY)
DOWHAINI AT T ABEULIRF OBEFED O B FTEAL DN TH 575, REAREINT 5720, WG o
LRI~ DB A B E 2 - AP EATEH O EAE TR - R T A EBRROOND, FITA
FETIL, =R F—HAGFHENTHEE STV DR I E RIS TRER O F RO 3 A4 &
RFLEEZREL, v~ T —7T 7 F=FK (MA) pBEEFCETEAZ#EHT 5V FI2o0 T, fFk
D FEFEY T A B SO M B AL Sy ~ DAL DB BRI L 7=,
2. FR@AE

2100 £ TORFIFBEENE (T —<uETe) BREISME (PR - REEES) . BRSO YT
U A ZAE L, BB O BRI S U T ORIGEN2.2-UP (2 L VW /AT AT RS2 M L, 7T %
LA D BEFEY) TSR ITRERCPNHE, TER DL BEE I OFHIBRENZ F W T S mFE S e/ & 72 B K9
il ORifk) L. BAEREZIMM L2, MOX F T 2% MA 4Bt 246 E Uik L=,

3. HRLEER 70,000
XNz H T AECESREBOBEME AT, 2100 FEFO ' UO2 (Bt FsiE)
N S Ll =—UO2(&%E) 0
U0, 7 ADF A= REITEEETHIH (108 wioe) BT 64878 2 “*°% || Toxmmomns) 1% dow
KT DN, HFREI ORI T 11.3~13.8 wt% %50%0* MOX(MARTHANE. AR
W kB Z L T, FAERIT 55,423 K&K 15%IEIE gmmof VoS
SH7 MA SR U720 MOX 7 5 A ZRBNEE R 2000 | 22
REDEFH (02 we) LY WR RAEANSS B |
<%, ZIZT, HHE MOX BREIOFMME To®E I .o | B5%dow
. " - 10,000 | MOXHAFR
WS Z2EZE LT MA DBEEIGE %2 87T%EET D L.
MOX 4T AL 11.2~13.9 wt% F Cra R LN a[gE & 72 0 | %020 2030 2040 2050 2060 2070 2080 2090 2100
BRAERIT $S%IEI S N, FRFICIT, v U AR R

A7 AL O BRI AR L d TR

£ 2y gma NE T % s 7
fEttE DFERIGEA & HoH, WG miEIC x4 5 mFrE/L T %M B

X MA S3BEOHFI DN THIET 5,

BiEE ARSI REEEEGR- VX —T IO 4 B EHEVEBEEY OWSRAIZ AT 72 77 7 A bEA 0 BARF 9L
F3 (JPJ010599) | DRRED—HTH D,

SEXHE [1] =X —HARFHE, SF03 410 A. [2] T. Sakuragi et al., MRS Advances 7, 150-154 (2022). [3] B#EHF
A 7 VBTSSR, MU TEBATE S 2 IRIRY £ &, FERL 11 4F.

*Tomofumi Sakuragi', Ryo Hamada!, Miki Harigai', Hidekazu Asano', Kota Kawai?, Mariko Regalado?, Naoki Kondo?, Toshiro
Oniki?, Ryosuke Ito’. 'RWMC, 2MRI, *IHI
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Atomic Energy Society of Japan 2023 Annual Meeting

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

[1112-16] Vitrification 4
Chair:Ryo Hamada(RWMC)
Mon. Mar 13, 2023 3:50 PM - 5:10 PM Room | (13 Bildg.1F 1313)

[1112] Basic Research Programs of Vitrification Technology for Waste Volume
Reduction
*Toru Sugawara’, Toshiaki Ohira®, Ryou Souma?, Kouhei Oowaku?, Takeshi Tsukada?, Norio
Kanehira? (1. Akita University, 2. Japan Nuclear Fuel Limited)
3:50 PM - 4:05 PM

[1113] Basic Research Programs of Vitrification Technology for Waste Volume
Reduction
*Tetsuji Yano', Mizuto Saito’, Hiroyuki Kadono', Tetsuo Kishi’, Ryou Souma?, Kohei Oowaku?,
Takeshi Tsukada', Norio Kanehira? (1. Tokyo Tech, 2. JNFL)
4:05PM - 4:20PM

[1114] Basic Research Programs of Vitrification Technology for Waste Volume
Reduction
*Kunihiko Nakano', Atsumi Miyajima', Haruka Tada', Toshiro Oniki' (1. IHI)
4:20 PM - 4:35PM

[1115] Basic Research Programs of Vitrification Technology for Waste Volume
Reduction
*Tsuyoshi Usami', Kazuyoshi Uruga’ (1. CRIEPI)
4:35PM - 4:50 PM

[1116] Basic Research Programs of Vitrification Technology for Waste Volume
Reduction
*Daisuke Kaminaga', Hiroki Fukumoto', Tomohiro Agou’, Yasunori Miyazaki?, Yuichi Sano?,
Masayuki Takeuchi? (1. Ibaraki Univ., 2. JAEA)
4:50 PM - 5:05 PM

©Atomic Energy Society of Japan
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BSHEBEEDDORBIEIZA TS5 A BEe T EBHRE
(1M1) ROTABRIBAIINFET) TTUEIEA L FOSHEOEBANZMREL
Basic Research Programs of Vitrification Technology for Waste Volume Reduction

(111) Thermodynamic optimization of phase separation of borosilicate melt and molybdate melt
EIROE S, KRR, RS B, ORRIAHEE?, BREGE?, HOEES?
YRR RS, F BRI (BR)

RUTABEANNEEY 7T UBRE AV NOSHEERE TRIT 7200 FT — X X— A LT,
ZDF—=ER—=2 [ WTHERT T AZBTHED 75 U HOSH, BiEE et a B2 Pt &
HEHTlroT.

F—I—F: H7REE, TV TTY, fTu—T=—X, P, #J)%, CALPHAD ik

1. 8  AL-VVBEHHEBEEY OB T A BRI, BEED O TN E < 72 DI TS R &
LTEENTWDLEY 7T U (M)RH T ADHFTH LT 72 5. ALFMIMANE AR LI E e T 5
ZECAR 2155 T2 OISR 2 MHd % XK 9 2D H T R BN L 72 % . AHFZE TI3AR Al 28R I
EORUTABIEAN N EEY) TT VR A NV S OSFZEB AR, EOfER % CALPHAD 1EIZ LV #)
FINCESAL LTz, £, T AOKICHTDEMREX T ARV F—% R, MoOs TAfEE & itk % i sz
T D H T ADLFFAIT OV TER LT,

2. BhENERIENDAE A7 TIE GTT Technologies #:i2 & % Si02-B203-Al03-Zn0-Ca0-Na20-
Li20 K OiRFH & EH OB 77 — 2 (GTOX), #J)FEtHE Y 7 h v =7 FACTSage #fEH L7=. 3 HDH
P EERT — 2 13 1200°C & 1000°C T L7255 203 8 0 R R 2 vz, MoOs 25T Z L1
Hkd IR X L — D2 L% Associate species model % FVT 45 [H O E/ERfRE TH L1-.
LTSI ABIEANL N ET) 7T VI AL FOTFEONEZFHT DL 01, At 2030 EOH
IS THAERRE R E L.

3. ﬁ; & %§ %]Eﬁﬁ L/ 71»: *H Eﬁ;ﬂ% ’f;?: ;& % );ﬁ VY wC §+ Table 1. Element partitioning between silicate liquid and molybdate

N liquid for simulated HLW glass at 1200°C (wt%).
BaEinl, ERERLRLIZEZA, BV TT

Sample Silicate liquid Molybdate liquid

WALV NDER 0'40Wt%®%ﬁﬂﬂfi 3.4%, 71 et A composition Experiment FactSage Experiment FactSage
yi% ]\ [:F[ D MOO3 %% 3_22Wt%®%ﬁm »/C\\ + 2'3% O)*%Zé'fﬁ SiO, 39.82 39.07 38.96 0.75 0.85
- N =~ e B,0; 9.48 9.22 9.04 0.23 0.42
;E‘/Gﬁﬁﬁ‘é h & ZJ)VC\\% f:' Wﬁ{hbcﬁﬁb\fii})o?‘:*%%ﬂs Al,O3 4.10 4.21 4.02 0.01 0.20
H T AFARRAZ XK B Heig D] & Table 1 12787 zno 2.45 2.46 2.54 0.14 0.06
KT e CHESE U = B 25— 5~ 2 % T MoOs ca0 437 3.59 2,91 0.86 1.54
. o N e ) C o Nao 13.98 949  10.46 422 3.25
Yﬁﬁ]ﬁzg’ j] 7 A 0)7k LZ—)(:J“@‘ %)‘{fﬁ\-ﬁg:"\’7 A IZ\}I/:"\"— & j] Li,O 3.19 2.35 1.99 0.73 1.09

T AR DO R 2 AR & 2 A, HATHE R A MoO; 22.62 7.48 6.83 15.19 15.84

@T{i, B & Al %{&—F, 7n %i’%j}ﬂé‘ﬂ:é - EVC‘, {ﬁﬁ’qﬂ Total 100.00 77.87 76.76 22.13 23.25

B L WKMER TIN5 9 7 AN BNS 2 L BNTH S BT ER TR~ T2 L 25, Wi
EOYHRATAERD ZERTE, T s A= ADESHART 5 = LR TE T, AFROBNFT
— SN AL, VMO RIS CORBILO TR, PAEBFA O OBAFROFM, WP L5 To
IEHER DSR2 &, WIES ST 5 2 LN TEHHDLEBERLNS.

PR OAWFIEIE. RFEEA G RV X—T (50 4 FEEREEEED OB 0T 720 7 A1k
Feffr o FAEZEEFE ] (JPJ010599) DEREO—EHTH 5.

*Toru Sugawara', Toshiaki Ohira!, Ryou Souma?, Kouhei Oowaku?, Takeshi Tsukada® and Norio Kanehira?
! Akita Univ., 2Japan Nuclear Fuel Limited
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BSHERRMORBEIZFE =55 A EEE T OERHR
(112) EABEE - MOX ERFAHMRMBNIEICHET 58 LNIVRSERZEY S S
ABEMEICEITE=AZ RARBEHERT ) 7y b O#aES & b2 RIS D 5T

Basic Research Programs of Vitrification Technology for Waste Volume Reduction
(112) Evaluation of Transportability and Chemical Reactivity of Briquettes for New Feeding Process of
Vitrification of High-Level Radioactive Waste Derived from Reprocessing of High-Burnup and MOX Spent
Fuels

RE EE, OZEEE RS, A Mzl B A
MES 3502, KA P2, Bl B0k, G &%
RO TSR, 2 B

In order to realize homogeneous vitrification of HLW from high-burnup and/or MOX spent fuels, it is important to develop
new feeding form of glass materials with stable transportability in feeding operation and attain high reactivity with HLW.
In this study, the properties required for suitable glass-powder briquettes were evaluated: transportability, which means
high enough yield stress to maintain its shape until feeding, and appropriately high chemical reactivity, which allows the
collapse by mixing with HLW to form homogeneous slurry.
X—0—F : BIEREEY T T A E L, 7V oy b, SRR B A, MOX I 2Rk
1. #8 SROKFETIFEEI T, UOIREIO S BEE LS MOX RELOE A EE SN TR Y, ks
TR DEMFE BB ORENLIATN TN D, 2D DOREIOFFLHIEFE TE L 2 @ L~V YEBEEEY
BEWE (HLW) 13, TERE Y U7 ZA~DEIEN D 2% < G, T ZMEBISDRBELD T2 D DR 7 vt
ADRFEPBLEL 2D ETFRINTWD, TORIUCHBERERL, BHROBEM 7ot 2L 0oz oy
BT AEe e EICBITTE, KEMEE Y 77 VBEOTIHEZMHT 5 2L Th 5, M7 v—7
TIE, HLW & ORISR EBEDBRE WA T ZFEOMIGTHIEL LT, BT AMREE O THIE L7ZERK 7Y &
v kb (LR, BQT & 9) ICHER LTHIZEA2 D TV 5D (FIG.1), ZHETOMIEL V1], BQT I[ZIXHk:
FCRE RS T2 E FED 0 PEAHERF T 29050k &, HLW iHERBEIR & DIRAIC KV ELYE AT ) —%
e CE DALZROSEZ F- 85 2 EMEE T, 202 DOMREZ FEFF-72 BQT # B L, HERlFNTO
LT T AJFEHEE OEB A2 B L CHEZED TWD, AR TIE, ZE LCEEER ST 5729
@ BQT OFABE 2R L, BQT DM & HLW & DAL - 2 -l L 7=,
2. B BQT OERUT, BUTHIKOR 7 & A B 7 A 2 PRI 10 pm DRy R [
LU, REKLERAS X —ZFMLTRE L= R MBS R L T, &
% > BQT (EA lem) OWHEEMEIZOWTIE, A — b7 T 712 X D JEfERE RER 4 1
W, N U F—mEEZ TG L, E£72, BQT OALFSUSHEIZ DWW TIE, IR T 1
2D BQT % 5mL OFHE HLW FERICIR L, AL T <ERTF 2881 5 FEBRIC LY
P L7z, 512, BQT DA T ARAIIAA A =N ED L IIEA L TN DEDO0n%E jﬂ&i%%7ﬁ
BT D=, HERT v VBEEEICLY T AT MLERE LT, o N OINBLE
3. BESLUER BT QIR A L ¥ —PMRICE VAL L, FIREH
T 52 L CHERIE TS Z & bhoTz, BQT ORREERTIX, IRINT 2534 X —DEIRIZ LY KX
SEALL, +o7amiE LBk & OEMIC KDL RE « 27 ) —~DEER L, T A7 MLl
EICE Y OB E CE /-, ZAUCXY, BQT (IXMEI 2 oA 4 —IRINC XV, FKikiJE ToOR1-fHE
FIZ K D% - HHFATEICRO b D £ TEBE L, HLW & DRGIC K DBMENELZ 5T, BW—iRE, &6
WA~ F R THD Z &b noTz,
SE X
(1] ERBEREBREBE IR O 77 T A EUEICIE L7 H T A OB L OUREHILIE TZRE S MoOs ¥RIRIE %25 2 2 RN A
(2021 FEHE) WFZEHEE O TIERT)
BHEE AR, REFERA R VX —T [ 4 EEBUERESEY ORI 0 72 7 Z A B O AR e+
%) (JPJ010599) & L CTHEfiSi, TDOWREDFHTHD,

* Tetsuji Yano!, Mizuto Saito!, Hiroyuki Kadono', Tetsuo Kishi!, Ryou Souma?, Kouhei Oowaku?, Takeshi Tsukada?, Norio Kanehira?
ITokyo Institute of Technology, > Japan Nuclear Fuel Limited.
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(113) BARZHRIEITHE LTI=-H 5 R BAFOEEEADEERE
Basic Research Programs of Vitrification Technology for Waste Volume Reduction
(113) Investigation of influence on operability of glass melter for diversity of HLW
" RET BIS BE' ZH BEF' EK AR
HI
SR AN BER S K U MOX M BERDH 5 RBRMFOELEICEZ SEEICOVT, ERERAEOERK
FERAWAMARICEYEFHEZTL, BERRERALEDEVS SURREREHEOEZEN, 75 XA
FOEGMEICRIFTEZEIZDONTHRET L=,

F—T—F : SRBERBER MOX BHER H5XELHE

1. #E

FFRMERFRE O SHLICHT, SREEREBERS KU MOX BB BEREXRR L Lz 5 REE
DHRRZED TS, BREERHERIE FRERBERMRERICERTREYASRENE <, £, MOX
PHERIE, HSRBEEOERAEFHHICKY, —50O MA THEZMYRDENSH Y, EERGEERKE
BICHRTEEMRSBENMELZSD, FTREICLIEBEREL TS, MEREOH S RBRIFIZHTS
BEMADEEICOVTORBRINZENE LT, EREREOERFEZAVARABEER L=,

2. BB

ME 132.8mm x & & 600mm O SUS HAREZEREF (ERE—42—) NICHKEL, BHRLEH SBRIRFER
BLURHASRAEH]BT B, A5 ROMBIEIBR/NBN BT o1,

ERGEE R ERERE, ERO-OEERBERBERICEIHRBRLERL, A T H RS L UVEHRE
DHSALREDHEREIT o= MOX BHERIZOVTIE, EANRF SN TVIEREME - BHET S
AEFEEEEL, BRREQLMLELLYEAOLEZEME LEBAREREER Lz, 48, AHRT
(X, MOX BRMBERDKDYIZ, BRIFTDY I7LURAT—2 28T 28R BERKLE, ZOEEMNLEL
MELTHEREMDREDIC L DHRBREERHEL -,

3. RRBLUBE

BRI BEIRE, FRERRERMERERAFORLARERETHAS A BMFTOEENTARETHD
RBELAEONTZ, Ffz, BEREOEVVRTERTHD Ru & Cs, LU Mo, Na DA T HRABITEIL, BER
BERHERESRRERNERCTRKELERIEN o=, BIC, BBREOH S AELAMEONRBETLN
BlE, MEREDLICYPLREEMEIBOONT, HSRLREIRETHSCLEHR LT,
T, BRREERBROAZESYREYICL SBFMERTE, BRHEERIYLVLEREIALESSIREL
THHHD, BREBHERAKRORBEBZEZEMTAICLFIRRTHLLEEINDSSD, BRITLELYDER
BASREIZH=> T, REBMEOEY AEEH-EMFELRAZORAVDELEION D,

SR AW, RFEELAER=RAVX—IT TR 4 BRI EBEEY ORI T 72 47 7 A BE{e i o Hgirse s
2 (JPJ010599) | DEFED—HTH 5,

‘Kunihiko Nakano', Atsumi miyajima’, Haruka Tada'- and Toshiro Oniki’
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BEMEEYORBEICH TS AEERiTOEEBHE
(M4)BEEROTERERE HXEFEMHE

Basic Research Programs of Vitrification Technology for Waste Volume Reduction
(114) Crystal formation behavior of platinum group elements and coexisting material
A R, FTEE e
T

ERL LT T RCHR D B 7e DR BER 2 T L C. £k T 2 AR omBiR a8 Lz, AdHE
TER DRGSR, B FP ZF O AT LRI T LT,

F—O—F: @LoVVEER, T AL, BERE. Aeikoos

1. #E

900 CD A 7 A 11T Ru A A > & @ CoSeBEiR 21 T L CIRBEREIRRE 2 B L 72 #%, 1150°C Tfrfr L72il
BT, RuOx DERRG Gl O ERKIZ BT O Na 3% 5972 Z & | ik FP OUSINC & 0 ERIRHE S 2SI 5
ZEEPNRESNTOBY, ARG TIEZ ORI AL LT,

2. RER

BRI ITRSE % 2M. Ru % 4.43X102M, Na % 0.79M T—E & LT, T DOMDBERE S 2 fFEER DS\
Zr, Gd RWAHIRE D E VY Fe, & 2 WIE SiO 3R &R L7z, BEIRIL 1mL/%3 T 8mL %, 900°C T 20g
DOIRRAR T 7 A7 A I F L, EIZ 1100CHOES T 3 REEREF L7-%. 2% LT SEM % Tz
U7z, FESRIIAHE FP26 JoR 2 & T BEiR 2 F L7- iR/ & & il - B2 LT,

. RR-ER
Ru & Na #&TeBEi & Z1UIZ Gd, Fe, Zr, Si02, 26 TeHERZ MA T2BERZT F L2 ON 7 AREOEFHEL | %
NZENE 1100°CTHREF L7 OWE O SEM % TR T, B2 Ru & Na DA EE0EE . RGERIX
H T ANAENWTIRN T2, ZHUZ Gd ZIRINT 5 & —EDEZ 2T HIBEARE 720 | Fe, Zr, 26 THE %
INZ T2 A IR BE R D & < FE A BN o 72, SEM THIZZ L72 RuO2 1% Na & Ru DA & & TeEER Cldd&n
FRIRTZ 7228, Gd ZWhNd 2 L ERIRES S OEIE N L, RBERHEE L7z Fe, Zr, 26 TERINTII LR
ﬁiﬁfﬂﬂiaa Lipotz, Z ORI FP 1L, Na D H T A~DEMREF5H Z L T, Ru & Na @Jiﬁﬁ%
U CERRAE S OER A RET 5 LB X Dz, —J7, BEIRIZ SiO2 Z s U 7= 3Bk TIx stk b idss & A
LIV o T2, ZHUE Na 23 SiOx OFhi 1~ & K792 Z & T Ru E OIS SN2 B2 b Tz,
Z OFERIT MREREO K E 72 T AFEHZ X 5 Na OWIN S ERIRES S O TEHNC A2 TH 5 mrREM: 2R
LT\ 5,
AL, RFPEEE BRIV X —T [5F 2-4 5 EHMEFEIEY OB 0T 720 7 A Bk o
AR GREE S JPJ010599 ) DO FEO—ETH D,

900 CHH 7 AFKMEE, BEA T A D Ru0, D SEM 14, 6 L7-IAIR iEJZ ] Ru+Na 0)«7} Gd #’ﬁm Fe ¥
. Zr BN, Si0, AN, 26 FTTIRESHI,

SE 3
[1] FERIED, AARFT %5 12018 FFkDO KL 2G21

*Tsuyoshi Usami' and Kazuyoshi Uruga!
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(115) #E /AT T 57412k B VA DEtEMERER EZBRIE LT
R I —BEBEOHR
Basic Research Programs of Vitrification Technology for Waste Volume Reduction

(115)Study on the polymer coating for improving MA separation performance by extraction chromatography

R R, B KR, fEou WAL, EWR BRI, EEF ME— 2 1PN IEAT?
PIRIROKR Y, *JAEA

AT, it v~ b7 T 7 ¢ HBAEM O BEERER BiCmid 7ok —BE LT, @ao riEE
AL HE U2 B TEHDGA WAEM 2RI L, Eu” & DR L 9 3RBRIC L - T, HBEEICH T 2 Bl R & g
HEECHBAZ ST, @ FIEIC I T DA D FAAER BE0K - A A DIBORE RSB SN2 LB B D,
F—U—F VA BT, i v~ 2T 7 0, SN Y HHEPE R, TEHDGA

1. ¥E

U7y OPET RN CHERT D~ A F—T 27 F /4 KOA; Am, Cm) OSBRI MEFESEY O IZF 1
LHBERETH D, A DT NV—7"TiI, MA B D 1 >TH L7 v~ + 7 7 4 TEOWTER¥E %
ToTWD, BT AFHEMICHWSEEMT. A FLy - AR BESR Q. 5T e D)
AW U ZAE Y BRLT (Si0,P) ITHNAIZ HEF S22, e TR D, @ riEERE (b L
IIMEE) OFREEIZ K o THOBERRDSE N HIAEN D, AWFIETIL, P E & % HilH FTHE 72 Si0,-P OFHHL
FEERF L, Ny FEROEL 5 BRI L - T, KB TEHDGA &g W5 # OW & MERE % A L 7=,
2. KB

EEWA F VIR LT ISRED R F L V= a_B o BABMBAI V601 2% ILE U ki T
WM L7, 73 REKE TR L, 333 KOMRIRE 13 h OREAKIGIC L > TSi0,P #1572, ZZ T,
IINRIEDOEREATIZ L > T Si0,P O E RS FE 2T L, Al TEHDGA % &4y 38 20%(CfLFF S W7z,
P BRIy RNF I DWAEM OWAEMEREIL, Bu® 2 HWZIR & 5 kB & B EETE DD SO ICP 4347
ORI Lo BRECCH L7z, 72, T6/DTA MIEIZ & - T, #BRATHE O B &y R0 b4 7l L7z,
3. R -EE

L 5 BRI OWAER O T6/DTA BIEFRER NS | OB E R T H LA OB MRS | e I
MIRNT & Zfgi Lz, FTo. #RFEEEOE T 9 B RE D BN FI S F T 0> B =R oD FEHE 2358
WHNT, THHDOFRERNE @ FIRIZIT DKOA A OYLBORE D E5A-. 2RI B O X
ST, BREELER LTS holebBZAbND, ZTKY, ity v~ s 757 4 HREM ORET
HL()WEREOHME ) B L 57—V 7l GEWTITRAERRREDOWA) % RIRHISERT 5W
EMORUTGECRET LD TH D,

B, AMFIEIL, BEEEEER X T (50 4 5 BUHEREEEY ORI T 727 7 A E{eH
D BAEMFEEE ] ORRO—HTH D,
SE X

(1] #ERFIED, AARFA S 2022 BOFES, 202243 A 17T A, o742, 2K16

*Daisuke Kaminaga', Tomohiro Agou!, Hiroki Fukumoto', Yasunori Miyazaki?, Yuichi Sano? and Masayuki Takeuchi?
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On predictability of POD-based ROM in Lagrangian particle methods
*Guangtao Duan', Shuo Li' and Mikio Sakai'
'Univ. of Tokyo

Abstract: The predictability of POD-based ROM for Lagrangian simulations of DEM and MPS particle methods is
explored. A new error analysis is performed to investigate the feasibility of POD-based ROM in arbitrary complicated
systems. It is found that mapping the Lagrangian information on Eulerian mesh can improve the predictability.
Keywords: Reduced order model (ROM), Proper orthogonal decomposition (POD), Error analysis, Lagrangian, DEM-
CFD, Particle methods, Feasibility analysis

1. Introduction

POD-based ROM can greatly reduce computational time, and it has been widely used to simplify the Eulerian
systems. Nevertheless, it is seldom directly applied to the Lagrangian systems simulated by particle methods. In this study,
the predictability and feasibility of POD-based ROM for complicated Lagrangian systems are investigated.

2. POD-based ROM

POD refers to the eigenvectors and eigenvalues of a dynamic system. Based on a few dominant eigenvectors,
the original solution can be reconstructed. Therefore, simulations can be calculated quite rapidly in the reduced subspace.

In ROM, an intrusive or non-intrusive approach can be adopted to compute the predicated POD coefficients.
Then, the original solution can be reproduced by the POD coefficients and the adopted POD modes (base functions).

3. Theoretical error analysis and new predictability ratio

A new theoretical error analysis is performed to obtain the minimum error of ROM solutions by compensating
the reduced subspace to a full subspace. In this manner, all the error sources due to predicated coefficients, truncation of
POD modes, and inconsistency of POD modes between training and testing datasets can be accurately quantified.

Based on the error analysis, a new common POD-mode number is proposed to measure the shared POD modes
between training and testing datasets. Then, a new predictability ratio is defined as the ratio of the proposed common
POD-mode number to the existing reproducible POD-mode number for the feasibility analysis of ROM.

4. Results and discussion

Our previously developed FELMI (a DEM-CFD code) [1] and MPS [2] methods are used to perform the
simulations of Lagrangian particles. The simulations of fluidized bed and additive manufacturing demonstrated that the
proposed ratio could predict whether a system can be reduced or not. It is found that the POD-based ROM had poor and
excellent predictability for Lagrangian and Eulerian variables. Parameterization results showed that mapping Lagrangian
information on Eulerian mesh could improve the predictability of POD-based ROM.

5. Conclusions

A new predictability ratio is proposed for feasibility analysis of POD-based ROM. The analysis showed that

POD-based ROM had poor and excellent predictability in Lagrangian and Eulerian frameworks. Thus, it is suggested to

map the Lagrangian information onto fixed Eulerian meshes for reduction of the simulations of particle methods.
Acknowledgement
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Numerical Investigation on the Self-Leveling Behavior of a Core Debris Bed

*Rui Li' and Mikio Sakai'
"UTokyo
This study investigates the self-leveling behavior of a conical debris bed consists of small particles formed during a severe
accident of Sodium-cooled Fast Reactor (SFR). FELMI was employed to simulate the self-leveling process under different
conditions. Results show that the self-leveling process can be reasonably reproduced.

Keywords: DEM-VOF, Self-leveling behavior, Multiphase flow, FELMI.

1. Introduction

Motivated by benefiting the severe accident evaluation of the Sodium-cooled Fast Reactor (SFR), numerical
simulations were conducted to investigate the self-leveling of a debris bed formed during the Core Disruptive Accident
(CDA). In this study, a new coupling algorithm combining the coarse-grained DEM, the refined grid model, and the DEM-
VOF is incorporated into our in-house code FELMI to simulate the three phase self-leveling behavior of a debris bed.
Particle size in the present research is smaller than 1.0mm. To the best of our knowledge, there is no precedent to study

the self-leveling process of the debris bed composed of such small particles.

2. Numerical methods

The gas-solid-liquid flow system was simulated by the Discrete Element Method (DEM)-Volume of Fluid
(VOF) coupling algorithm. Regarding the gas-liquid interface tracking, the THINC/WLIC scheme (Yokoi, 2007) was
utilized for its simplicity and efficiency. In order to reduce the costs and flexibly specify the grid size for liquid simulation,
a new coupling algorithm has been developed by incorporating the coarse-grained DEM and the refined grid model into
the DEM-VOF algorithm. A combination of the Sign Distance Function (SDF) and Immersed Boundary Method (IBM)
is implemented, which makes the calculation simple, yet accurate. Adequacy of FELMI (Mori & Sakai, 2021) and this

new coupling algorithm has been proved in our previous research.

3. Calculation conditions

The computational domain was a scaled-down tank. On its bottom, a conical debris bed consisted of small
particles with given shape was generated first. Air was injected from the bottom of the computational domain to simulate
the vaporization of coolant, which was the driving factor of the self-leveling behavior. The grid was generated equivalently
in all cases where the refined grid model was employed for specifying the fluid grid flexibly. Influences of two major
factors, namely the gas velocity and the particle size, were studied, where 3 different particle sizes and gas velocities were
set. In addition, to furtherly validate the feasibility of our proposed coupling algorithm, different particle configurations
were utilized in each case, namely, the original particle, the coarse-grained particle with coarse-grained ratio being 2.0

and 3.0.

4. Results and discussion

After gas injection, debris bed was distinctly leveled within a short period of time and eventually stopped after
decelerating, resulting a relatively flat debris bed. This process was also successfully captured by the coarse-grained
particles. These results show that our proposed algorithm successfully reproduces the self-leveling process. It is concluded
that the FELMI successfully simulate the three-phase flow in high-viscosity system and the applicability of coarse-grained

model is well demonstrated.
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Application of Surrogate Models for Statistical Safety Evaluation
(8) Sparse estimation for a statistical safety evaluation value
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Fused LASSO for radiation sources estimation
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D DA O BAFE BT < AKIKD 728 DEREE « RS DT 2 Z ML OBRFE) ) | (AR D MBI HEE D FED—
HThs,

SEXI

[1] (LA, BTHEZ, Lasso [BF % AW HERBIE S A OWE, BARR /5% 2022 FRO KRS
[2] IS/ — A H R, B, A=A HEEIC L HHEET U 7, 2018 (FESZHhR)

[3] Lan Wu, Yuehan Yang, Hanzhong Liu, Computational Statistics and Data Analysis, 70 (2014), 116-126

|2

*Susumu Yamada' and Masahiko Machida'

Japan Atomic Energy Agency

2023%F BRRFHE¥S -1J04 -



Atomic Energy Society of Japan 2023 Annual Meeting

Oral presentation | Ill. Fission Energy Engineering | 305-1 Computational Science and Engineering

[1J05-07] Computational Science &Engineering 2
Chair:Masaaki Suzuki(Chukyo Univ.)
Mon. Mar 13, 2023 3:50 PM - 4:40 PM Room J (13 Bildg.2F 1321)

[1J05] Development of Advanced Neutronics/Thermal-Hydraulics Coupling
Simulation System
*Kenichi Tada', Hiroshi Akie', Tomohiro Kamiya', Yasunobu Nagaya', Hiroyuki Yoshida' (1.
JAEA)
3:50 PM - 4:05 PM

[1J06] Systematic understanding of adsorption reaction on clay minerals by
experiments and ab initio calculations at the atomic level
*Akiko Yamaguchi'?, Yoshio Takahashi', Masahiko Okumura® (1. UTokyo, 2. JAEA)
4:05 PM - 4:20 PM

[1J07] Microscopic and Mesoscopic analysis of eutectic melting in Fe/B4C
system

*Mitsuhiro Itakura', Hiroki Nakamura®', Okumura Masahiko' (1. JAEA)
4:20PM - 4:35 PM

©Atomic Energy Society of Japan



1JO5

2023FFHDER

SEEMZBER I AL—2a VvV RTLORR
(7) JAMPAN £ T®D MVP/NASCA EREEHE
Development of Advanced Neutronics/Thermal-Hydraulics Coupling Simulation System
(7) MVP/NASCA coupling calculation on JAMPAN
TZH R B WAL MR R BREX BRL W FZ!
JAEA
YNFT 4TI AVIalb—va A7 Ty N7 4 —25 JAMPAN (2, 7 F v > R UiEHT = — K NASCA
EROE DTV 2 —LEFEE L, JAMPAN LT MVPINASCA % Fi\ 7= BB sl AT 2 S0 L 7=,
F—J—F: BEGELY T 2 L —3 3, JAMPAN, MVP, NASCA
1. JAMPAN %R L= MVP/NASCA ER S HDER

JAEA TlE, BBAEK S I 2L —2a VORERBIZWMIT T, vAF 74 V7 AMT 7y b7+ — A4
JAMPAN(JAEA Advanced Multi-Physics Analysis platform for Nuclear systems) D Bi%& 17> T 5, fijlal o # i
DT, TR F—F T I BRE I — K MVP & ZHEZ iR ENfi#YT = — N JUPITER %
JAMPAN | CHIL A& ot 7o B B AR 5 SR DWW TR L 72, JUPITER (3B RR THE 2 VTR D,
FEFHRACIE P FIEEZBAOPER L T\ b, Z2D72H, MVP & JUPITER ##lAG bR lomiblEED~ v
FTI4VI AV Ialb—ra rEEBT 52 8T, LT = — N OMRGEIC B 72 KUK 22 B B Y 525k
OFACEIEOHIEA I TE 5, L L, JUPITER (Bt EARILE < . BUEDOFFEMERE TIX.
ZRarERNEE LTH, B—EARREO/ R R LRI 5 2 L 28R,

Z ZCIRORNT 20— R OB IRAE & 72 2 FHIF DR CORBVE S VTR R 242469 2720, MVP & =3
{KH 7 F ¥ /b3 — K NASCA Z G oW T BB IRIT 217 9 2 & 2 /T L TV 5, MVP & NASCA
ZRWEEBGERGRIT, 7o b2 A TEBGEEY R 2 L — 3 v AT A IPACS THEE L, B4
KR TOMMBHAEFICOWTEHE L7z 2, LavL, IPACS IZfEITH SN E A ERERICIRE STV 7
R % < FERIF OISR T 2 2 SRRV, E ZTARMFFETIEL. JAMPAN (2 NASCA O A
NEROP S TV 2 —)VEFEEST D LI, IPACS THLNZMAEZIEH L, JAMPAN ETH MVP &
NASCA D EEERMT 22 23 L 7=,

2. JAMPAN # i L\f= MVP/NASCA &R 5 E DREE

JAMPAN 7% IV 7= MVPINASCA HEEFHE OMFEE LT, BWR ¢ 8X8 STEP-1Il, 9X9 STEP-IIIA, 9X9
STEP-1IB DM —EAEERITIN T, IPACS OFFHTHRE R & JAMPAN OFFATHE R4 el L7z, MEETIE,
VT F ¥ U RANOGEE(LX L, 2X2)CHh 5 5y EI 4 (24, 48, 96) &Kk~ (T2 X T 5ok CREMT 24T - T2,
ZDFER IPACS DTSR ZIFITHBTE D Z L 2B L=,

3. SHDFE

BIfEIT IPACS &R U< BB A RER O 265 & LTS, UL, JAMPAN Tl LIERTO
T 2 R 2. YRR A BE L2 FEEETT o T D, JAMPAN 2B L, BEOREHE SR A T2 IR
R, VA IFOMER, BIFDERASEFTRI G ZIERT 2 TETH D, o, AHITIAEA BRI L TV D =
RIE WRARE 7 VAT = — N ACE-3D 72 £, NASCA LIS OBGRENF#IT = — R & O S b ET L T\ b, &
NHEOEBOEDIZEH, MBILOMEST —% a2 T HICEET LT — 2 B0k L, BB LEEY
2a—VORBEZED T TETH D,

1) M HZE S, BARIR T /1545 2022 RO KRS, 1F04.2) RKITHEDS. BARFE /1545 2022 FEHEDOFS, 1B03.

* Kenichi Tada?, Hiroshi Akie!, Tomohiro Kamiya?!, Yasunobu Nagaya?, and Hiroyuki Yoshida®

YUAEA
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Systematic understanding of adsorption reaction on clay minerals
by experiments and ab initio calculations at the atomic level
A B2, EAR SRR, A
VROEURSE, 2 AR AR e SE R AR

LI~ D E RSN TR, WEA 4 OKFRREIZIE U TEM O LT S 872 5 72 DK FiR g
DOIfR LM TH D, BEEITTRE DT V0 ORI K O HHM ~DWEREEIZOW T, HRYI L 72 5 IRk
X AR U SAIAE S E & BB FEHEIC L W 0+ LUV TOMRBEAEZITV., TREE O HIT- 77,

X—0—F kb8, KFnfgdE, 7w A, EXAFS, VASP

<HE> i TIEWITHEREE A TFELEZ L OGA A 2 WA T 5 2 Lo bikx 220 OB 4 Sl
LTWD, K HSEmIclas Lic A 42 OO Lo SITRAEREO KFRREIEKFT D720, K T8 A
FOS DBFRIZITAKFE S BETH DL, 7V SR CTHROREVWTLETHDH 7 VU LR)ITZY 7 U7
EMBAERT D it T, LRSS Y 7 PRI R O BREEVG Y, A TIL ARk O Ra I &
DK DTG YL & TEE R GUH T H03[1]. LERNARD 72 BY WDAEE LN 25 6iE O H 23
HEL <. R AER CTH 2 KRFIMEE T ORI CTh o7z, £ 2 TRIE T, #7RY) & 7222 K0 Ra
DRI X RIS E(EXAFS)HIE & 55— 5B 73 18 ) FIE(AIMD)IZ KL ) Ra O/KFIMEIEZ B & 0235
ZEEBI LR, £ KM ASOBAEIZOWT b FEBRKOFHE & i L7z,

<FiE> RalFLERNAENRL (BEIZIVFHmHTADT R 2 E LNEHIE < OfERMEE @D 5 72 O Bk
WHSEE LU, ARBFZE T, IEHEICHI - T Ra D247 EXAFS I % % W7 L., SPring-8 (& CHllE & F ki L 7=,
%72, Vienna Ab initio Simulation Package (VASP)% FV 7= AIMD |2 X ¥ Ra OKFfEiEEZH G0 L, EBRT
G 6N WEIRRHEIZ OV T AN, FEOFELZ Ra OT7 T 7t THLHNY 7 ABa)lZ b L
[2]. Ra L D EITH T2, & BITH LIS E 2DV T 1 EXAFS @ M OV — R H 21T - 72,

<fER - EE> /KFIRa D EXAFS A7 MLVOfiFEHT 25 Ra DF—/KFIEIZ351T 5 Ra-0 O FEREE & Bl 50X
2.8740.06 A LR 9.2+1.9 ThH - 7=, 245 DIEIEL AIMD 2> HRDI-EHQ2.88 A KT 8.4) L BV KT LT,

AIMD THLNT MG LTI L7 L 24, BB O e X 7T LR0KSF & Ra DAL D, Ra
(B L72K5yF1% Ba RS 2 L0 BRESEUL L TWD 2 EBNbio Tz, & BICE — /K O FHHE
BE S Ra ICEL L72Kr T 005728 Ba £V %<, Ra IZENL L2k 713k 0 BT 5 2 L dbino
T2 THNOOERITERT O Ra BWEHICBIT LT WI L AR LTV D, RFRTIES Ik LY
(vermiculite)\ZW & L7z Ra (2 DWW T EXAFS liE & T o 72 & 2 A, Wik L CTHAEWEBIEHAZ )T 2 Z &3
hrolz, RktI7e EXAFS JIIE &K O —FEGHRIC L 0 iR M O A1T 72 & T A, Ra DA A L8800
KE W DI LI D JBHEEITAFAET D cavity ICEEICHESEERE LTRET D L0 ZERRBINT,
% ik

[1] Z. Szabo et al., Appl. Geochemistry 27, 729 (2012). [2] A. Yamaguchi et al., Chem. Phys. Lett. 780, 138945 (2021).

*Akiko Yamaguchi'?, Yoshio Takahashi! and Masahiko Okumura-?

'The Univ. of Tokyo, 2Japan Atomic Energy Agency.
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#%/B4C XEBBD I/ O - AJRT— L@

Microscopic and Mesoscopic Analysis of Eutectic Melting of Iron/B4C
BoE FEUE, PR R, BRA R
VR TR

TR E NS S TR NIRRT A 8/BAC REICHOWTHE R E B LA Y R 7 — U 51T - T-fE 5
ERFT D,

F—0—F B RS, @ AT, LSRR

1. #E
VET T UTV MIBWTRINIZIEMAE Z 5 & & 2 5N D HEEERIZ W T, BUSERITO AT v
VARORU BB L OZUC LRSI TICOWTI 7« A VEFZAWS I 21— a3 U afTo Tz,

2. OO

B4C ¥y R%& AT U A THIE U T HIEE O IEGEER TlIb & BAC N AT & L AHITHLE L AL
95 —77, BAC ORIBIITE@METIRD L VWO BENE LN TS, THUL B C R RS ITIEH L T
WL DIZHF L B4C DS T OJEBITE Z 0 1< W I L ERIR LTV 5, B4C FIZER TR A DS, R
THEBRKEDNO TRRE O T BN EITRAT D Z LT TEF, 22 E N Lz B/C JF 1 & OEAHIC
Ko THBT 2 LER H DA, BAC FOZEFUTFRFEDNEIZIRS T v T SNEDRN &V S BEEFED &
V. EBREELHFET D,

B D#HFA~DILHUZ DUV THE —JFBEFHR T2/ B R3NP R E S C, N JEFDO X 51T fee
PR O HMNEICRAT S Z LIIRETH O | BRIRF O E IS EHRR AR & U CTEET 2 72 DBz
W2 ERGMhoTz, —HTAT UL AND B ORBITFERTEAI SN TN D, EIChiR 2B L TIE#RL
TWDHZENGhoTWND, AT U L AFIZBEFIRIZE A EEE LRV, RFUTIRST 2729,
BT L7z BT Lo CTHIFUZ Fe2B X° FeB 72 EDILAMIN AL SV, ZOFS%E BIRFEB L TND Z &N
RIS, F—REFHROFE R, Fe2B X° FeB I3 FRIMEICRD R BHEFZINATE, SHIZZOBERF
MBS IIBE TE 5 2 LB’ ghoTe, EBRTH OV IEBUERITB B = 3 L X — MRV O3 LiRE
WK L WEBENIEF IS WD &b, BIRFPRIRE VI RENTAREFmHICEH L D L%
REEL TS,

3. A VRRHT

W OJLHOTFERTIE BREE/BAC O X O e dERIFR el A R 2 97, IREE AR N & 72 ) EBRTAH BN
5 XD 7y v —T7e8k/BAC Rl & FELCE 2V, 2 CIREO A W R L, B4C IREDEEIRLL EofiT
& DV TITIRE & BERIR TR X M 7o fE 2 WV CIREAR 230 LI E v Ialb—var Lt
ZAH, VX TR REEFRT S LTI LT,

*Mitsuhiro Itakura', Hiroki Nakamura' and Masahiko Okumura'

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

[1KO1-04] Analysis Method 1
Chair:Motomu Suzuki(CRIEPI)
Mon. Mar 13, 2023 10:15 AM - 11:20 AM Room K (13 Bildg.2F 1322)

[1KO1] Development of particle transport calculation method based on
analytical collision probability
*Tetsuo Matsumura', Takanori Kameyama' (1. Tokai University)
10:15 AM - 10:30 AM

[1KO2] A Study on a Data-Driven Neutron Transport Calculation Method Using
Proper Orthogonal Decomposition (POD)
*Shunya Teratani', Masato Ito', Tomohiro Endo’, Akio Yamamoto' (1. Nagoya University)
10:30 AM - 10:45 AM

[1KO3] A study on the finding algorithm for POD expansion order based on Wilks’
method
*Masato Ito", Tomohiro Endo’, Akio Yamamoto', Yasuhiro Kodama?, Hiroaki Nagano? (1. Nagoya
Univ., 2. NFI)
10:45 AM - 11:00 AM

[1KO4] Development of Real-Time 3D Fine Mesh Kinetics Calculation Method
Based on POD
*Kaito Ito’, Kosuke Tsujita?, Tomohiro Endo’, Akio Yamamoto®' (1. Nagoya Univ., 2. NEL)
11:00 AM - 11:15 AM

©Atomic Energy Society of Japan



1KO1 2023EEDES

FRATRO A ORI E D M FEE S EF IR DS

Development of particle transport calculation method based on analytical collision probability

skt #5 L il |
B ON

SRATHET DRI IS B LR Pk i R k4 2 ot D)W TRI%E Lz, XIBRAOEEOFEIRR, 2> HR,~
DOERHESRCP I, TEIKR, & FEIR, & Tes AT LARIKROWIHFEN Y 0 OEAITHITENCHE TX 5, (H%R, LR,
ORFE S ORREE & SRS L DR E WD Z & C, B aimfE COCPian DI % BB L7-CP
EZIEITE 5, FREZHRS 3252 LT, BEHREEE LICPIEAZEEIZIST L Z ENTE S, 2RMEOH
% 2 RIThilE e SV L, B GHRERERE C oy e TR R 2 5,

X—0— K MR TIE, ESERERE, EAEtE, 2 Won, sEikiERRE

1. HEFE 2 ROER THEIER, DS (R) D DIRIHARA & RPy~D T T > 7 Ad(Py « ROIE, TR, DL
(Xai Yai) i = 1,2 L BRI A > B Py DFEFE(X 4, Y ) HR() TEHETE 5, T - A7 EORIFIC 4D~ 1
WHEFEZ 2 K 20 2h F S Bickley BIL Ky (2.8) TRENDD, THIVEFAIRR, DIE R & ORFEE L L2 AT X A0
FRRK; (Z L) TEBIT 2 Z LT, 1/8 = 1/x2 + y2ORr L 78D, 1/LDOFENIRQ)OERIAHTII KD B

2
(Xa—Xaz) (Yq—Yq2) S(P. S(R (Xqa—Xa2) (Ya—Ya2) 1
pracry=[ o[ et e s ken T2 [ e [ ey @
Xa=Xa)  J(¥a-Ya) “TVa TV Jxg=Xa1)  /(Ya-Ya1)
fe oy ) 5 s ) :
x y{) =y asin abs(y) x asin abs(0) 2)

FEIR ;7> DRy ~DEIEEZRCP (R — R)IIR, DIEIFE(Xpy, Vi) @ = 1L,2ZHWWT, RB)DERIZ 4 HFEIT/2 275, M
SIEEEAX = X, —X,, Ay = Y, =Y, 72 E & WD Z & T2 EfESICHF L, ricskd s5n s,

Xb2 Xaz Yp2 Ya2 th
CP(Ry « Ry) = f dx, f dx, f dy, f Ay = ks (2,)

Xp1 Xa1 Yp1 Ya1 2mt Va

th AXmax AYmax 1
=k, (2.L) j dAx f dAy w(Ax)w(Ay) — 3)
A 2 Va Axmin Aymin ¢

Z 2T, w(Ax), w(AY) TR DEHR, X 1 IHEIKR, D~ 7 v liEHE TH 5,
2. BEHENT SRR STV 5 Fletcher’s 2 Rt

R AR L[2]. SMESEIEZ M7 < mesh 44 0.0030
(6464 mesh 72 2), BIARITITS 2 L ERERLE (). 0 * Ref.
7. A v a B 252 mesh FRETHAEREE 3% 1 mesh
PR & B CHIETE 5 2 LAVRENTE, 22 R 0.0020 —2mesh
mesh S FIOFHEHILEHR O PC T0.17F 6464 mesh £ —64 mesh
SEITH 248 B L BIFEH 22 CREA S AIRE Co o7z, T 00015 Vacuum
SERHAR R DR & b I L AR 5 3 9F——x
BCH Ay 2 YET T BIRCTSS C LR 2 Z=tfomr™)

Source |Vacuum
TET 0.0005 1.2
3. FEW RHTAIEZEHERIEICHAS HT LW 2 o 0 Reflective boundary
(D) WAL IR L, BRIEOH 5 2 KoThIE 00000 012 4
VSIS U SR B BRSO 4y AR T S 15 0.0 1.0 2.0 3.0 4.0
A 3 RTEDIERR - B FUATR R E~AFIE L BRI 5, X (cm)

BE 3

[1] T. Matsumura: N.S.E. 183, 407-420 (2016).
[2] M.T. Capilla, et al: Annals of Nuclear Energy, 87, 89—100 (2016).

Fletcher’s 2 YRTHIBED S BRR & D LLEL

* Tetsuo MATSUMURA and Takanori KAMEYAMA'!
! Tokai University
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EREXS@POD)ZALN:-T—2 BB FRXETFRICET 85
Development of a Data-Driven Neutron Transport Calculation Method Using Proper Orthogonal Decomposition
PR Rk L DR CHEN Y JERE oL L AR FESRY
L R R

iR REFBRADEHETRICET 2T RN CRETE RO TR R OSE I, BAER S
(POD)ZJE T 2 Z L NN TH > 72, AR TIT, BEEOWEFIERRZ A7 — & BEEVRL D POD ik
SHRFEEEBR L, £7o. Wilks DFEZFIHT 2 2 &L TREFIEOFHERE LA L,

F—U— N [EAHEAZSHPOD), Wsith, 7 — 2 BE . —BR i 751, Wilks OFi%

1. ¥5 84 1H 225 fi% (Proper Orthogonal Decomposition, POD) R 9% &, KR T — X OHFIcEEh 5+
K4y (POD HEE) 2 i TX 5, #EHGHE (AP = S)DIHAITIE, POD HEE/THIUA VS Z & T, (K%ED
FEIRSCEZ L » TR FE DIREATHIAICK L CELAMDUDITSIREZ & % Sandwich (B2 X0 | FREATHIH A
RZUTAU € R™>TIZJEMEC& ., @< N%ﬂ%iﬂ%&@éﬁ&%£¢‘$%ﬁ¢®z&m>%Jﬁﬁﬂ%%ﬁf = UT(E@%Ui THI
BTED, UL, FEECEELAEH LRV REE RS E OB A IR, PHEFRMEICET 2 g% fv s
ITHIACRBLTEJ, 1EKO Sandwich VL3 H T X 72\, & Z TABIFE CTIX POD M L 7o fik it H %
FBLT 572, Sandwich 1% DO EMEATH &2 HEE T D TIEIZ OV ThaT & E i L 72,

2. ERFE [EMB OB EAIIL + R)f = G- (D& BRMICEBR T 5 (FIIBERERE~2 ML, LERIT
TRIRIE & WL E O FEREFTA, It FIROERMEX 2 hL), RIIEOEMETTSIRIZ Sandwich #5 TR 5 Z &
Bnex. Lf =(G-Rf) () \@ot VA TE D, FHREMIIEEZ BRI R AIRIFE M L, ERRE~”
MV EREFD(G - Rf) 22 Zhill~, F—Z{THIF, Q& ¥+ 5, = 2 TLF = QOBR %= 7=
B, IRREOEMEITAILIE AL THIFT 2 W CL = QFNC L VHEETE 5, 29 L TROELEBIOFHE
FHICBT AR BED §2 AOTRQEZMTIELE BN, ¢ = URIC KD T RN K TE 5,

3. WAME FHRARIL. BEX 122cm ORI EROBEIF L, 22 # 1Mt & D% RMSE ©
A w3 2 @I 0.05 cm(A v 3 = KN = 240). SN RE O ik 95%/95% upper tolerance limit (UTL) .[%]
TR EH(T VR RE) LA T0.7, AW TL0E Lz, HPEFI &k Elm ﬁyua@émﬂmjh_ﬁ“
IR AL S TR R AR L, 1 RO o | | | e S me
Ao T AT i B BAB AR B = G POD MEEE(1 <7 < 14)A 4L | 5 | 206 51 oo 003

r |14(=rank)| 32.13 7.43 2.42 0.00

Fo TIT PHETIEL () = a(x/6)? + b(x/6) + ¢ O KK
L l., £FHKiT-1<ab<1, 2<c<30HATHRIELIICLY 5

oo BEIC, WIRITRE, £0.025 < 5, < 0250 T MBI kv b 2
AT EBICIEAI LR T MOC MEHAERIEL RAFHILVE §
RATA LAHEE LT, eftic, POD Bkt OMIER AT 5720, O §
M4 2 5ES & 1,2,5 14K, QLAARICHEMT 57— 2 %1% 1,2,5, 14 ° " wmpem”
LZLE . Wilks OFIEICHSE 59 [HIGfF4 25 2 TBRMR(MOC fiiikat tPOD KLl
FCRO T P T R) & OABRE ) " RRHGE(RMSE) % R, upper tolerance limit (UTL) & 4t L 7= (2 1), —1#1
& LT, MEETH S 72 POD Hnkit i & Mg & O£ 11Rd, M1ER1ED, BEEr 2 H0d
ZETEMMIESE, r=1=5OFK M THERSHEWETHL Z Lz L, BLhicky, A#ZET
ER Uo7 — 5 BREYE POD kit HAs RO UM A RFET X 1,

7.0E-02

—6.5E-02
3

*Shunya Teratani!, Masato Ito!, Tomohiro Endo? and Akio Yamamoto*

INagoya University
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Wilks DFEIZE-S 2 POD RBAREIRE 7 /L T ) X AIZBET DR
A study on the finding algorithm for POD expansion order based on Wilks’ method
OHEE FEA Y, R oL, A ER, MR R R EH 2
VAT RREE, IR T3

AWFFETIEL Wilks OFEICHESL Z LT, 22— —NRE LHFFRAEELZWHR T2 X912, BERERZS
fR(POD) D BRI K & HENICIRR T 27 VAU AL BR LT, 2IREH—RARERZ R E LT, AF
EIZ L0 55417 POD JEEIC & 2 1 RRBARA A 2 MEHAUICREI L. 2 O Z S ME2 sl L7z,
F—U—F: BAERZSMRE. POD EE. POD BERE. Wiks DFH, HRIFFERR

1. #5 [EAER 5 fE(Proper Orthogonal Decomposition, POD) T, /%% IEHLE A FLJE(POD LK)z L v H
PEFHRZER A 2R KRBT 2 2 & T, JLiftr = 2 F OHIEEZ X%, £ D72 POD % Hl T m LRt
OFHFEREEE TP M SREBICH VS POD ZEEE(POD JBBIREOIZIKGT T 5, L7zh-> T, POD & V72 JF 0
FRNTREEE 2 RAET D 72012, FRE SNTHEE LR T 2 X 972 POD JEBARE A Ha BRI § 2 L E R &
%o RWFFE Tl FEFHRHE 1L TH 5 Wilks D FIEICHS L 2 & T 22— =0 5E L7z _EIFFABR S (Upper
Tolerance Limit, UTL) & it /&35 &L 9 12, POD BRI & BEIICIRR T 27 VT U XA EEBZRZ LT,

2. BEFHE MFpBIOEEHEq. HFABRAEE e e ZHRE L. fost < Euser DRI RT D E TUTOTF
JEZO~D% Y, OF v & L TG R % 1 m%ERT 5 2 & T P T RT — 2 ¢, 2 1ERT 5.
Q@HIMT — ZATHN@IZjFH A OERT — 4 ¢, % 1 FHEM L, @ HR{E# L T POD HEKx K5, @Wilks
OFEICHS & POD KJKIZ L 2 1 HEBIRR 25(POD BRI ZE) D UTL HEE e 2 RO 5, Deese > €yser
Thiud, Zr X L7 1 FHCIHEBGHRZER L, OICRD( > j+ 1), ERLZFIHICL Y, TPOD &R
D eyser LA T E 72 DHERDpLL L) TH DIEHEENqLL L 72D X 512, POD BRI Z KD D Z LN TE D,
3. BEERR FHEARRII2RCH—T 7 UBREBHMES IR E L. =RV R —RHT 2 BEL Lo, BERSMAETT vx
REERGME U, B O T R REZ ML 72— RS X 0 2k &7, POD & BRI T AR ZE D
FAxF 2 F N ITHRFRZE IRMSENC DWW T, p=q = 0950 UTL #EHees M epser = 0.1 %L F &M LT 5 KL 9
RRETFIEIZLY POD BHEHKEZIIE LTz, T OfEHE, UTL #

= 0
TEEFS X O POD JEBHREIZZE N e = 0.078% 33 LN 41 100 Euser= 0.1 %

Above.syser * « x
hrizote, REFEOHDIEABAET 2720, LUTFOFIA . oz Y
(D~GIZ XV | BRFEE W THIE LT POD JEBIREDIE 10-1 e o z___’:_:____"___ XX
- . 9 gL > N oog,
P Qearc 2 7HH L2, (1) POD RIEIC LY T > & 272 1000 8 5 Ty 5.9
wn e
D OL&METHEF AR L, (RMSE & Z ik, 2) 2 o2 d
1000 fHO rRMSE @ 9 Hreyeer = 0.1 %LL T & 72 5Bl 4p, 2 3t ok ot Y i N
S 5 . - N o O O & 00 0
B, (3) FIEO25@2)% 1000 FEl#EVETZ LT, p > o) ° . Below Suse8r°°%
0.95 &2 2FEIT K VIEHE qea & 7M. ) —fFlE LT i=1 0 200 N4dg Edo 800 1000
umber or case
(21T % 1000 18 Y O rRMSE A X 1 12737, ZO%HE . py =
0.965 > 0.9523k ¥ 320, £7=. FMEG)C LV | (S FHFiE 11000 i@ Y © rRMSE
X qearc = 0.993TH 0 | FEE LIEHEIE 095 L0 k&< Ao L Veyser (i = 1)

7oo LEDORFNT LV | FRE S iFA IR 2 e yser 30 £ OVERp, B q A 2T 2 K 5 72 POD K
Z, BEFECLV T OREHETRETE 2 Z PR TS,

*Masato Ito!, Tomohiro Endo', Akio Yamamoto', Yasuhiro Kodama? and Hiroaki Nagano?

"Nagoya Univ., °NFL
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POD ([ZESWI U T F A 5 3RITFHEMA v ¥ 2 B R FIEOR R
Development of Real-Time 3D Fine Mesh Kinetics Calculation Method Based on POD
O BN, b AT 2, A RiOL Y AR EIR!

"B RRE, R =T s

UTNEA LT3 RICHEMA v o 2 BRI R R 2 BB ATRE 2 o X = L — X OBHSEICIANT T, EA B
fi#(Proper Orthogonal Decomposition, POD) % FI|JH L 72 ¥k St HIIEE 7 /L (Reduced Order Model, ROM)IZ & 2 @4
AEFEARE L, LMW XU T~ —7 BBEOERRICEW T, HIEFEERIE 2 U720 T 3 IRoTaEm 2
v ¥ a BRI E ORER & 35 Z & T, POD 12530 /- ROM O i & il L 7=,

F—U— 8 BB, WITHIEE 7V, 3 RITHEANBY LG

1. #5

ABFFRTIEZ) TAZA LT3 WITHEMA v & 2 BRI RAER TE S 12 L—XOFEEZANLE LT
W, LonL, —MIC 3 ITFHEM A » ¥ 2 BYRREGHR A Y 7L 2 A ACHERET 2 DIEARFRETH D | D HH
O — FEREPEIFHOY I 2 V=2 IZHWHN TS, £D7z®, POD ZHH L7z ROM (Z1EH
L7z, POD &3 7 —#BEVUORITTHIRTFIE TH Y . FrRES R EART o 75 RIZ R LT a5
DGR Z K0 D7 RTH TR TE 2 & 5 RREA KT 2, AMRFTIE, ROM 2F|H7 25 2 & T, (&
OFIEHFEREIZ X DN %E 3 RITEE A v o 2 B FRER R TR CTX 2008 9 D iERE L7,

2. POD #FIF LTz 3 RocEietEat &

AWFZETIEL, POD 2 M\ T 3 IRITCERICE T DEE OHIEEERIEL T 5 ROM 258 Lo, FHEE
ELUTIORT, 9. FHREEROHIEERNE 2 8 T 250 Tt A v v o 8RR 2 5 5 0 U FEi
T2, BoNTZHHEFRMITHIN DR RAEDME LAKT > 7 R AR L TH =1L X —FED POD KU,
1D, TO%, BHEERAEICS T 25 A v > 2 BRI R O R - Wi 17514 POD JEIE THide Z &
T, IE - WriE T A 2 [ EME T 5, ROM #HE Tt ZOWIT/EME L2 KE - WimfE i ral 23t E L= )
FNEZA A~ 2D 2 & THREEORIBIBERIEL T 5, WoulEM L7t iR e i< 2 & TRARE~Y
FGEFHE L. @y =Ugf, &5 2 L THMIA v o = FPE T3, 27t HT 5,

3. M A v ¥ o BiRFIERHE & ROM FHE O LR

FHEARRIZ LMW XU F~—27 B8 [1Z2FH Uz, GEEHR & Lk, Zot - BIRZES -5l A v o=
PG 2 WD, 22/ A » 3 2 5 BIT . SRR T 55%55%100=302,500 T 5, sE MBS 315 (Full Order
Model, FOM)$ X OV ROM #5H & 12, Rodl /N> 7 LA OHlEE T 251D E £ & Lz, 72, ROM 35
REMGLT 5720, Rod 1 /307 OflEMEERIEL TV A1, POD I
JE A AFRLT D B2 FOM #H5HSe: & . ROM Z M % 50k C, R 20 | —rom
% R & U7z, A — ORI 5 FOM FHRL(Z FiR)
& ROM G5 TR LR B ) ORFRIZE L2 X 1127797 ROM G »
FARICHE LIZREEIL 5.8s TH Y | 1 KR T v 7 Y72 ) OFF Rk w|”ﬁ
Fﬁﬁ Li;’«\] 0.I's *%TEVG%/)%:O iﬁﬁ‘ 5ﬁgﬁ¥@£&zi%ﬁﬁll\i§+%®§+ °0 O.IO 10I,0 ZOI.O 30I.U 4(;.0 50.0
FRFEIL 4,140 s TH D, LLEL Y, POD %\ /2 ROM #HHE A Time [sec]

TAEAL By al—ya VSRR TH S = & 2R L. 1 FOM & ROM #t5ioo bz
SE#ER 1] S. Langenbuch, W. Maurer, and W. Werner, Nucl. Sci. Eng., 63, p. 437 (1977).

3.0 ROM

Power

20

*Kaito Ito', Kosuke Tsujita%, Tomohiro Endo', and Akio Yamamoto'
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[1K05-06] Analysis Method 2 (Monte Carlo)
Chair:Satoshi Takeda(Osaka Univ.)
Mon. Mar 13, 2023 11:20 AM - 11:55 AM Room K (13 Bildg.2F 1322)

[1KO5] Development of the Functional Expansion Tally Method Expanded by
Numerical Basis Functions Extracted by Singular Value Decomposition
*Ryoichi Kondo', Yasunobu Nagaya' (1. JAEA)
11:20 AM - 11:35 AM

[1KO6] Development of a deep penetration calculation method combining proper
orthogonal decomposition and Monte Carlo methods
*Kaito Mori', Akio Yamamoto', Tomohiro Endo’ (1. Nagoya Univ.)
11:35 AM - 11:50 AM
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RRESBICLIBENGTEERRZAV-ERERMSZ ) —Z0ORRE
(2) —REEFMER~DER
Development of the Functional Expansion Tally Method Expanded by Numerical Basis Functions Extracted
by Singular Value Decomposition
(2) Application to One-Dimensional Whole Core Geometry
T A, RE R
IJAEA

KB 70 BRI P 2 IO T2 BASURBE 7 U —ih & — RO AR TOLREE 7 AV rHRICHE M L7,
REFIELZHNND Z L THEORIEL Y IERROER THWEENGEOND Z & 2R LT,
F—0—F: BEBERMY Y — =T A VnERE, RRRIESE, BOEr R RER R, aLEE

LOHE: T Lm0 T, B AR Sl
- S 3 ) 0w B Zre [ Em
ZRWT-BEBUER Z U —IE(FET ) ZB% L T\b, S, SEREAA
AN
UTERIFL T 5 TR SR T FET i 15cn  09cm
R L, KHUERI KT 5 KT O A2 R LT, Imi= Elim|
12 cm

2. BHELGM: FERIIN IR 2 MEOEA NSRS
—WIEEFERTH B[] TR —THOSBEE LT H Eﬂé
VORI, SRR TR A A L, FET i FD [ 0f1[2[3[4]5]6]7
WEEHE TR, BEM e BKEAE E I v Y v v RAZ IR X = 96 cm g
RO T L OPIET RO ICHE LT, H—E Ak 0EE R 1 FFEARI] 0P LB ST
TR DT LR EFEO0.0, 1.0, ..., 1.0)%2 5 2 - BEOLMEICE HEEERDA T v R)
WM TR AR L, 2D 2 R BB T D - & 10°
TR 72 FEEE R A 1Rk U7, Bt A R DRI 130k Lot Numerical Basis set
EFEA AV 2, GMVP TEEL L7218 0.05cm D B %

SRR EROF DN E 1,920 55505 &2 SRR E LT, 100. ns%%

3. HE#ER: 2R LD E 2B W T FET ETHEDL ;

NI EF AT D E L PP TR A E L EAK T 1071
I R RRERMSE) 2 R0 7=, K2 2 BEATR
2 TR R T e E TIRI L 2 ofiEn 107 T 50T a0 60 80 100
AVx v RASHERT 79 $CRBLEZLO LS TH Expansion Order [-]

D EROEMCEVHENBLR TS, —FT, 21 X2 REE2ORMIEISHT 5 RMSE
B, HlEED D OESETIIEEMET TS %1 KiEm2LERI T RMSE 2350 Ml & Bk L
T EDHERR SN, b, BEM) e BRI S A RSO R & 5T v v RAVEB O

[] sl [ #issn

BZERR

—— Legendre polynomials

RMSE [%]

AWIZEE IS mIR O R THE2ME T4 % R ESAROME 01 2 3 45 6 7

RIZHOWTIE, BEBKOBFENZEL W MENRERERDSS |7 6 6 6 6 7 6 6

HTEEHERLTND,
SEH

IW2v > RILZBIERDBS39 61 79 77 57 39 71 49

[1] Ito M, et al. Proc PHYSOR 2022; 2022 May 15-20; Pittsburgh, PA. p. 503-512.

* Ryoichi Kondo! and Yasunobu Nagaya!
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BREXAMEEEVTHILORZHASOE-REZBTHEFEOMSE
Development of a deep penetration calculation method combining proper orthogonal decomposition
and Monte Carlo methods
BRSO BEIR, g sl
BN VN

RERATIETRDZ POD K L £ T WLk iadbe SR ETEE2 % Lz, — kI Pk
ERIZBNT, BiLdHY - XX —ZHOFRMFTARFIELZEH L, T2 7 WL EORRE L R ERT
FEORMREL B AIETH D Z & 2l L,
F—U— R EHEZSH, REEEGE, FRRESM. U7 hnlk ERGHR
1. #5 JRHFAE Y OWEMGEHE R & P RSB RER T T 2 REEEE R TlX, BT A riEIER
ERRERAEEMLE D, —H CRERNFIEEZ AV D EHERAZEITRAE Ly, Z2H - A - =¥ —0
BEBULICE NS 2 BRI RRRZEN AT 5, £ 2 TAIFE T, BEBILZ2 81 X D RIEFRBYFHED TR
DTN S 2 @S 5 K 5 ICHEA B (POD) #HAWCTERREZER L, £ 7 hraikiz v
PAGRE A R U 7o, JRBAGRE & FEAEAL L 7o PPE TR D 2 UM A MRGE L 72,
2. POD L EVTHNuIEDRERICE 2 BEARKOFE HIOITHEE L e 2 WAoo U CHEE) S W2 i
FEEEBHEL, TNox2 AN E L TREmNFEC IV IEEGRIE L EiiT 5, GO hrErR El
RIATHN R RAG R A i 2 & CL e RO BEAIEIE S, (x) 215 5. RITE T BV mEHR 22— K MCNP
CHHE T Hponp () 2 3FE L. BEEIC R 2 BIBRH G 238 (D10 & 0k

i . ‘ a; = Z‘/’MCNP i) ()
Do, TOH%, 50T RBIRE L HED & P12 AR T 5, 7

3. —REVHREFZ~DOBAFER ES 100 cm O—RIC A Py

iRz 8E LT, EFIEOMIELIT o7, 17.3~19.6 MeV O A 1.00€-03 S
AT 0~2 em OFIN BHFICHAETH 0L Lz, Tally | § " MICNP
OIRIE 1 om, WIEZE . ERAEEE L L=, $50> 199 BN | K L oecs | ITREEIER

Wit fE 2 FRENDY Cat&E LR FEEZ 10% 7 22 2 72 10 & % 1.00E-07 GENESIS
OWEMEAE Lz, SWEEE RS Ea— R o o %
GENESIS |2 & 2 B E B E T b - S BEO 73 & FARER P Bx [cm]

R, RPEES R AT 2 & CRIKAER L., £ RO K 1 EHER LS MT RS
A L o 1A bR B TR A 10 IR L1, 4 >0 (1.96 x 10" MeV)

FLE TR L PR ZEM oA 2K 1, 212733, MCNP L00E-03

BB A LY —HKIE107, AT R LR WA AL | T
o BT LY. SBOREAN LB S £ < FlRAT | §

E TRV, RO A M LB IE 100 om Mhmlc i |8

515 MONP O EELEHTET 5, M2 kv, |& GENESIS
GENESIS T L7zt iid= 3 v X —Ofbic X 5 % oveos L
FRGEN RSN 88, B & RO )7 O K 4 6 L7354 FARER AP Ex [cm]

BV THEZ R TE TS, Bk, KREZANSZ R2 EHER L ST AT

L TR L RS A RIRTE Th B - L AR LT, (4.08 x 101 MeV)

*Kaito Mori', Akio Yamamoto', Tomohiro Endo!

"Nagoya University
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[1KO7-08] Analysis Method 3
Chair:Tomoaki Watanabe(JAEA)
Mon. Mar 13, 2023 2:45 PM - 3:20 PM Room K (13 Bildg.2F 1322)

[1KO7] Development of a method to treat the energy variable in neutron
transport calculations based on Discrete Wavelet Transform
*Yuya Suzuki', Willem van Rooijen" (1. University of Fukui)
2:45 PM - 3:00 PM

[1KO8] A resonance calculation of HTGR fuel with double heterogeneity using
the RSE method
*Akio Yamamoto', Tomohiro Endo’, Satoshi Takeda?, Hiroki Koike®, Kazuya Yamaji®, Koji Asano®
(1. Nagoya Univ., 2. Osaka Univ., 3. MHI)
3:00 PM - 3:15PM
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BB = —7 Ly NE#E AW e FIRER R ISR 5 = R X AR mBTF
HEOFE
Development of a method to treat the energy variable in neutron transport calculations based on
Discrete Wavelet Transform
R HEh!, Trrem—AZr g LA
REEINCS
WrffE IC 1) D = R F— ﬁﬁ@ﬁbmw R Y = —T7 Ly PEBEN NS Z LT, =L
F—A v vazigilt, FHERRICBOTHERY =—7 L v bEBIZ X 2 Wrm LB~ 8
LWT7 7 u—FOEEZIT- T,
F—0—F : WrmfE, B MR, B =—7 vy MR, BB, JEE AR

1. 587 - B1
SRR 20— K (REMNTIE) TIXSZHBEBILOBE, Wrimfi L F TR R = x L ¥ — 7 L —FNT—
LB LEHET 272, EICILRMEEO B CHlEfGHR IR W TR ERE L, BEER L R>TWD, £2
TWHEFEIZBIT 5 =X X —EEHOWY VIR Y =—T7 Ly NEHA WD Z LT, =2 ) F—R v
o Tt IEBERRICH T R Y = —7 Ly FEBOWERRLEA~OF LWT 7 e —F OB 1T 9
2. REFE BHYz—TLy FEER (DWT)
v x—7 by NEHL LI wave (B%) let (RFY) # HWTE SO 2175 FiEThHY, KL D150 =
—7 Ly N IEIERMEICIEIEIX L, Zna Rl LI TBEi S, BERIch TR o 2 & T x
T2, T LTREREKREV=—T Ly NONEEZFHET L Z L CHEBEE T 2R EHH L, 5 OR (hr
AR 215D, ARETIISHEERIL OO = RV F =542 7 = —7 L v b TR LN, HLiEHE
DT — 2 HE L ARFFT AR L X WEERET D,
3. &R
172 7 v—7"-80 BEICH W THIB A FF O U235 10V = — 7 Ly NEMEIT S TR 2 LU FITR T,
Wi T — & OHIBR: . P i

6 21T R I &R
GRS D=7 — TR | mmattew® | |
XVBEZEER L o TV B IBE 5., 1 FYTVLITSRN 1666
§ P S VN S R S(6)
— 7LD T = FThE, FoT o™ S+ DNT level j 7
— 2 HUEHE Lo, BERTF | FRHULELE 1-1(’;;)5
B T T PR T PR Ty TR T PR TV LEWEZT—28 N
— %T%ﬁf TTND, 1 U235 172-80 Bf L,3uw{:;:lsw\.m;z:‘xwz,:Ls» T— A HiEE (%) 22

4. HEh

U235 HEARZTO DWT OFHAMZRE L, =7 —2BE L7 LEWEREDHRFT 21772, £ LT,
LEVWEREIC LV GO BB O R AR R, 4% IFTWEEHE 2 — MK 0 IIFIEERTODWT
77 a—F EfEt LT <

BE

[1] ZRBE, 0 IHE L7 0m8E$5,2008-03-01

[2] R. Le Tellier D. Fournier J. M. Ruggieri,A Wavelet-Based Finite Element Method for the Self-Shielding Issue in Neutron

Transport,2009

*Yuya Suzuki!, Willem Van Rooijen'

'Fukui Univ.,

2023%F BRRFHE¥S - 1K07 -



1KO8

2023FHDER

RSE ZZAVWETEFRYERZHTHIBENRAFRHORKBEE
A resonance calculation of HTGR fuel with double heterogeneity using the RSE method
A EER, EAE RIGL Y PTE R, o B C, (LR ORI, vRER BEe]
VA RORAE, 2 KRR, "MHI

TR F— AT MV OJEFIEEZ AV D RSE 4 @il A A5 o ZFHIEEEREHIE M Lz, et X

NN OB — 0 & BT YEFIRE A TS E T 5, WEL LIZBE =2 X7 N 28872 5 E

BHEEZT, BREIERNORMIR A RSEEIZKVIEETH S, T T ma— REDHORER, K

FIEOZY AR LTz,

F—J—F : HI8, RSEix. HTGR, —EIHEM. HETARMALIK (STGM)

1. 88 : MR AR ETHO LTV D ZEIEEERE OB R FIE L LTE, STGM, E MR DM

1E. Reactivity-equivalent physical transformation (RPT), MOC OF|H], #ZEEET R /L X —ARF|E 1O /e &

ez R FIERHE SN TWD, RIFFETIE, B2 EBEHE FIETH D resonance calculation using energy

spectrum expansion (RSE)¥£E[1]% EIEHEMEO IR Y NZEH L7z,

2. BETFik (OB 2 X7 NNOBREN — 3L & RM O BERZ OV TIE, ERURTF OBEREA Y R VE

FiAHM L. DA — 3L & BROBEBERRIN T2 AV THELT 5, TR F—iRIET b7
o QWHEALSNTIREE 2 R T N D DRAEN B LB 2T, EEOBREL 2 XD Ninb e DR

FOILVEARFZ RSEETI Y v, HIRBOBEREANY M EFET 5, 3) (DRUQ)DEEZREARS

MRS DI EICRY, ZHIEYEMEEZBRE Lo mOBEREAT MV EFRET 2, (4) G)DRER &

D R A R E T S, i, (DI, fEER E’Jxl%ﬁﬁ/b%%:ﬂ%b\t MOC (2 X HHEZHEEIRIC L FEhET 5

LT BRE R FND T U BT REN T — RV DL E % 5 8

3. BRAFER X 1R IR 22 @ T R DB

FEBE LT 217> 72, BRI, KbITRT

PR D0 MRS E L, BB, BB e

DU & . O B0 B R B 720D, Bbh= e Gramie)

LR R EADE y F R LT BT b 2 L e

T2, EITAETI000K & Lz, SRR ICHTZ > @ )

Tl REOERZ LT < T 572, NR T BA1FHE SRR @ BREHEESR, 47 @ BRBE= % Ry

M Lz, 2L LT, STGM % Hv 72 GMVP (IZ

ide of geometry

& B S RERFL(UFG) % St L 72, 13 2 I fREM 2R o T ree -
LR MRy FITEBT BIRERT — X LN D U238 31-"5*02 RSE/IUFG .
DB R SIERE O WA T, BRI S L AFE  © e, W | A P
DEUHARSNTND, BE. EERBSLRY | ST e A S s I

BT % U235,U238 DIUSH DR & A5 R mmami;

B L7 b oA RHEAIETIIG 0.025%dkk Th -7, 1%T;m 0%

[1] R. Kondo, et al. "A New Resonance Calculation Method Using Energy [eV]

Energy Expansion Based on a Reduced Order Model," Nucl. Sci. 2 PR A2 B O HEle(U238, T — L)

Eng., 195, 694 (2021).

*Akio Yamamoto', Tomohiro Endo!, Satoshi Takeda?, Hiroki Koike?, Kazuya Yamaji®, Koji Asano’

"Nagoya University, 2Osaka University, MHI
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Safety

[1K09-11] Analysis Code Development 1
Chair:Sin-ya Hohara(Kindai Univ.)
Mon. Mar 13, 2023 3:20 PM - 4:10 PM Room K (13 Bildg.2F 1322)

[1KO09] Diffusion theory-based a-eigenvalue calculation using GPU
*Hibiki Yamaguchi', Tomohiro Endo', Akio Yamamoto' (1. Nagoya Univ.)
3:20 PM - 3:35PM

[1K10] Development of Core Calculation System for BWR composed Open
Computer Code
*Mizuki Ito’, Naoto Aizawa', Kazuaki Yamanaka?, Takashi Nakui?, Fumito Kubo?, Ryohei Takasugi
2" (1. Tohoku Univ., 2. TOINX)
3:35PM - 3:50 PM

[1K11] Nuclear data sensitivity analysis for a sodium shielding experiment based
on generalized perturbation theory
*Shuhei Maruyama', Tomohiro Endo?, Akio Yamamoto® (1. JAEA, 2. Nagoya Univ.)
3:50 PM - 4:05 PM
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GPU #FAL-HBERICE I o BHEHE
Diffusion theory-based a-eigenvalue calculation using GPU
tn Y g AL, R EmR
VN

PRIE TR FHEZFED W2 A Pk IR E la O BEAAEEFHRII3Z < OREFI AR A B 5720 JL80N
HE D FECKEHBE O MBS NI L 72 5, & 2 TR T, e AEFHEOE# LA HifE LT, GPU
Iz X Z)ﬂ‘ﬁﬂ?r%i IGH L7oK7e EOIEMEEIRR ARG & 32 3 WoTIEiGHR = — FE2BF LT,
F—T—F: GPU, EIREPHETHETCE, BAMEGE, AR, ~NERE LR AERE
1. #¥E

BpZE PR E e & 1E, IRSRNICHEIE T D 75031 /el :‘Z)awﬁ“é?if‘@ﬂ#fﬁéﬁcf‘%é AR
THMEFRER B TH D ANFE TR ERa % . BUEMHTHE RO Z G MEMEGRS, 7 — 2[RRI & 2 3l 7 2
BT — 2 EHIE AT 2 FIEMER STV D, L L, IRERITEIC RSO 72 B s 1R E R a D [
FHFHEICITEZ < OXEHREREEZET L5720, X, 75070 o ZIRICE SO T AR D S FEM
Ko7 —Z Al & Ehi 3 5 BRICIE, IEHOINEE O FESCRER RO RmEERLE L 70 D, £ 2 TRIFETIE
afEFEFHEORmEIE B E LT, GPU IZ X DWHIFREAZIEH Lok EOIEREBERENRETDH 3 K
TCEHGHE = — RZBAFS L7,
2. GPU IZ X 2 aEHEFE 2 — FORF

GPU (graphics processing units)| XA KB ALEL A 40 5 R LEE 7203, BT O A 2 712 X 2 WHNEFHRE A ATRE
ThHoH I ERIENATY FIRIEZ X CTND 2 Enb, FEDFHEICE W TIE CPU % E[EHERER FiE T
%o ABFFETIL, FEIZ CUDA[1]X GPU (%G L2 EAREL T 4 7 F U cuBLAS[1]% O MAGMA[2]%FIH L

T, SMNEBEUE T O PR IRRC AN IS P IR E B a DEME, WESUERH R A2 F243 5 2 L T GPU khih 22— R
BRI Lo, Flo, WEHBEICIEY = AT 2 A U7 e PR AL 2 5 H Lz,
3. itE#ER

GPU = — R D2 Y PR K OVE DIMERRGED 728D | i EFBR[3] D IKIE R R IT DWW T, IHOIEE A #EAH L 72
WA X RIEIC K HaE A E A, BEICHIE L CPU o— F[4] & AWFETH%E L2 GPU 21— R TENFE
ALEM L7z, CPU =2 — KT Intel Core i9- 41 GPU - CPU =— R & 2 JLBRES R o0 b
10980XE %, GPU =— K Tl¥ NVIDIA RTX
AS000 ZRFFICHEA Lz, H/h-HEOKMERHR
IZOWNWT, =X —fE 128 Aviak
27x27x52L LCRtAELZER L L ED

GPU CPU CPU/GPU
AR AR 117 71
WESSAERTALEE 023 0.44 1.9
w HGELIREET 020 5656  2477.0

CPU-GPU =— Rz plUkETlcm Lms = iy

s = W1 832 77.12 9.3
REF O 2 R 11T, £ 1 LD ERTK 56 W *j_é .

B o 5T 0.04 3.42 85.5
fEDEFDER SN L 2R LT, £z, 2

\ Z DA 279  0.63
CPU * GPU 22— FIZ X BUNHEINTIE—F L, 5
&t 1158 64721 559

FBRMEBIE b K< —B L7z,
BZE Xk [1] CUDA Toolkit, https://developer.nvidia.com/cuda-toolkit. [2] T. Stanimire et al., Parallel Comput., 36, pp.
232-240 (2010). [3] K. Kobayashi et al., J. Nucl. Sci. Technol., 3(7), pp. 275-288 (1966). [4] L0 #; fth, HAJRT
F154% 2022 FEFRODAES, 2D10 (2022).

*Hibiki Yamaguchi', Tomohiro Endo', Akio Yamamoto'

"Nagoya Univ.
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A3 — FIZ& % BWRFLEHEI— FOXTLDRARE
(19) BEBERGTRE#EOHR
Development of Core Calculation System for BWR composed Open Computer Code
(19) Improvement of Nuclear Constants Calculation System
YRR EREE', FRIE EN, N FnEE 2 A # Ak W EE W
PHRAERT, CHAS R X

BRFE D BWR FLEHR = — R 25 4 HANCS 1I2BW T, AR TEX AERO = 2L X —EEoimE4L A
Bl LT, BRBIR S T B L E V) L R—MVP3 (TS x| B G B RE Dk B A
i L7,

*—7J—F : BWR, &%, MVP

1. #&

AR — RICESW TR S e, SeiEikst H A4 A L7 BWR kG 27 A HANCS Tl
[1]. ¥ AT L 2ETOEBEOREWEHAIZIIGET 2 2 & T HANCS O & 572 5 3HRAGE & h) L&+
Do, BEESE SIS X 2 0D 4 BE~ LRIk ST BE A OB RE IS L 2 P DR O EE R [2] %0,
RERG TR RE ~D MVP3 O ADKEEB] 72 EARTONTE 72, AWFFETIE, MVP3 OERETH
BEL~ R U 7 AR REZ VD 2 & THBEE ST LWL iR S22 EBT 5 2 L 2 A
)& L, MVP3 & SRAC IZ81) D HELIIHIRE 213 U o & T DER O FE R A ik L, MVP3 Ok
S~ U 7 RAERRBERE D 2 Y A R T 5 & & B2, HANCS Rk}
AR BT D ER SRR DY R 2 X - 7=,

2. BITOBE

Z 2T U0y B MOX HRB T OB eV 7L BRI SR &
%, BT LOMES Figl ([T, FLTET—4947 7)Y
(ZJENDL-3.3 & fl\\C, Hfir f L ¥ —F 7 W afgikiti=a— R
MVP3 3 L OUREMIRAHH = — ¥ SRAC 2 VT L, B7E 1.8cm
Bolg a1t o7z, Fig.1 f#bTE7 NV OWEE
3. RIER Table.1 MVP3 & SRAC |2 L D 1%E %k

FEATRS R D H DO—fil & LT, Table.l IZARA N 0%, & DR
WA TICET 5 U0, BEOBEBDOBROMEETT, 4 & pozgs BERS  BLECS

FRERIZOW T BER R D AR RS~ 7, £oftl, MOX 1 0.98% -1.08% 0.58%
BREIE B LT BT AR RO LNEZEIZHONT 2 0.48% 1.64% 1.31%
T, ERPTOBRHZTEL TN D, 3 1.31% 8.18% 5.85%
SEH 4 -12.680% -12.54% -12.74%
[1] T. Iwasaki, et al., “Development of Open Code System for Core Design of Boiling Water Reactor”, SNA+MC2010, (2010)

[2] RFnf, &, AAFF 7R 2015 FHREOFZ, [3] DY, AREAR, HA AT IR 2022 FROFER

[4] “EARFRMAREI OIS 2N F~— 7 RIEORRE K OBTHER” . A AR IBZERT (2001)

“Mizuki Ito!, Naoto Aizawa!, Kazuaki Yamauchi?, Takashi Nakui?, Fumito Kubo? and Ryohei Takasugi?

ITohoku Univ., 2Toinx Co., Ltd.

2023%F BRRFHE¥S -1K10 -



1K11

2023FHDER

—RILESRICE D F MU I LEREROZLT — 2 BRERHT
Nuclear data sensitivity analysis for a sodium shielding experiment
based on generalized perturbation theory
Al EBFE = OMSAL LA EX?

'JAEA, &K
REBHEIFAENSHMEOCFEYRBEOT —2RLEZEFNALERT —2O0ORBERLOB AN S
EETHD, AHARTIH., ERBITICEVT—RECEBRGPDICE DV E-REMRTZEZAIEIZT S
HFEVATLERFELE, BRTRE., Tz MO LERERICERALEBRICOVWTIHRR S,
F—I—F: —RCESR. BEMSRT. ERER. THNSFHE. T 2Rt
1. Ex-BY RBRESFOCTOBMBEREZMALLFERRBFOT —2EILICET HREF. ChETE
[CERFOFMESHF THEBIIITHONTELA, EROSFICEVTEHTYTHNTETLEL, JAEA
TlE. SNFETICERRFOKRBRIFERT—IA—X[1ZEBLTETTHEY .. HEREE. FYESEH & ERD
HE. 2BFEBVEERTA2EFALET—2RMLEICE 2 THEN SEROAIREMEIC DOV THREL TS
LIAHATHD, AARTIE, ERERCERIGTCE T2 T—FRBERE, SFHEOCT—2 RO EINM
FAMERBITTADEIICTH-O. ERERICFAFRGRERZTY—ILEZEHEI S EZBNET S,
2. FiE ERERICEVTE. RFFMASRBRAHEFEFEI ) A—FLTE—LIKIZL., ThEERKKIC
ASHESEHIETHRRELTHALTVWESERELHD, COFIILHRRICH L THRAGHMEMNAEEZERT
EB5 K512, AKBAETIL. First Collision Source (FCS)ZFFIA L =T ERMERAELE L STV —ILEBE L=,
iz LT HMESE I — FIXPARTISN[2]& L, V—RXI— FORBPBES S UHEI IO S5 LOERER
ML, BREGTICLELG—REGEFR) FHEFREZFMTESL ST LT
3. #R AWMETIX. *KXE ORNL O Tower Shielding Facility (TSE)TERESNf=F b Y LEREREZRE
BITOFMRE LT=[3]. AEBRTIH., ERECRLEBZOEE - MEZZA-HEROELLIEZGHTORAENTH
NTLED, ABRETIE LTOEFHTRAESNT:

0.1
ERT—AOREBITOBERZEARICRT,
- ERAEE ¢ 151t (1457 m) 0
-0.1

- BRHEBAE  ERRAEEA 24 in. (89 60 cm)
- FRHER : 7.86 in. (£ 20 cm) Bonner Ball

Sensitivity
=)
N

4. ¥R ABETIE. FCS ZFAL-ERRBRD 7 cture
B elastic scattering
RERTEERITrRIREE T BT Y—ILEEEL. £ . Inelastic scattering
0.4 ave
NERNTH b LEREROBERN £ E16 i

L=, 5. SEFOFLREBHZORENSER

1.e+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06 1.E+07

DERANSEBRERT—FOAMEICOVTHRE Neutron Energy [eV]
LT:%E%':OL\—C%/Aﬁ LTlﬂ(%Ef%%}o ¢1$?$ﬁ&(~ﬁﬁb‘f:*§ﬁﬁfx$kﬁ@"é Na-23
BEXH DT — 5 BRERY

[1] #&1L, A, &, fth, JAEA-Data/Code 2021-019 (2022).

[2]R. E. Alcouffe, R. S. Baker, J. A. Dahl, ez al., LA-UR-08-07258 (2008).

[3] R. E. Maerker, F. J. Muckenthaler, R. L. Childs, Nucl. Technol., 22, pp.275-297 (1974).
W AWE(LISPS BB (21IK04940)DEIRKIZ K B,

*Shuhei Maruyama', Tomohiro Endo? and Akio Yamamoto?

JAEA, *Nagoya Univ.
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Safety

[1K12-14] Analysis Code Development 2
Chair:Yuichi Yamane(JAEA)
Mon. Mar 13, 2023 4:10 PM - 5:00 PM Room K (13 Bildg.2F 1322)

[1K12] Development of Mitsubishi FBR Nuclear Design Code System GALAXY -
H/ENSEMBLE-TRIZ
*Masato Yamamoto', Hiroki Koike', Koji Asano’, Satoshi Takeda?, Takanori Kitada?, Toshikazu
Takeda® (1.MHI, 2. Osaka Univ., 3. Univ. of Fukui)
4:10 PM - 4:25 PM

[1K13] Development of Mitsubishi Three-Dimensional Heterogeneous Transport
Calculation Code GALAXY-Z
*Kazuya Yamaji', Hiroki Koike', Koji Asano', Satoshi Takeda?, Akio Yamamoto® (1. MHI, 2.
Osaka Univ., 3. Nagoya Univ.)
4:25 PM - 4:40 PM

[1K14] A three dimensional direct heterogeneous full core calculation of a fast
reactor by the GENESIS code based on the LEAF method
*Kazuo Takino' (1. JAEA)
4:40 PM - 4:55 PM
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=% FBR #&f 22— F> X 7L GALAXY-H/ENSEMBLE-TRIZ @ B %
(10) EERICES<HENEABRNELLFE
Development of Mitsubishi FBR Nuclear Design Code System GALAXY-H/ENSEMBLE-TRIZ
(10) Homogenization Method for Transport Cross-section based on Perturbation Theory
A B, i SR, iR BEED, PP R, dbm SR MrE g
D= ZEE TERRUS A, 2 KRB, S R

EHF AR TO Na RNA FROGEZREER KHEHT 5720, Sk EEham 2 25 sk imfg 0% B b Fik
ZHIATBFE LTz, Na 7 LT A& Sl R AR ASRIZIS 1T D Na AR A RIS EEZ MRITHRE L7/ R, Hr
FIEIC X DREMEITE T A vm 2— RMVPIC K2 2 fiRL RIFIC—E L, RFEOAMMEZHER LT,
¥ — 77— F:GALAXY-H/ENSEMBLE-TRIZ, 7, YR sWr s, 15 8his
1. 8

MHI 1%, EfFFLEREHIH 720 FBREZ#X G — N 3 A7 2 GALAXY-H/ENSEMBLE-TRIZ |Z & 282 ¢
TS B 0D 723D OFFRFIEBRFICELY #A TV D, R AT A TIL, #FFHR 27— F GALAXYH IZ T
¥Z 72V AT 47 AfE (MOC) (& DIFEEFIRRER O EE R A VFlite. WHEBEREANTIL L
THLEHR =— F ENSEMBLE-TRIZ (Z°C 3 WRycHEGFHR A S0 L, FOBREZ R 2, ABZE T,
MOC (T & 2 FEVEE G HRIZ D < M LAV IR D FIFE T oy 2 B & U ClnkWiaifE 285 2 &
T, NahA FRODEZEER RIETE D FELRRE LI
2. Fik

ARFETIE IEESRERZ BEE, HELINTEREGHREREEER L L, BEEi%o iR
ERAETD X0 I BERER A ERT D, TOME. KBTI, [ IRA @Y il sh 2,

29— [, drz) () {anp9(r, @) — 3 ()W 19(r, Q)
o f, dr{4ny9(r,@) — ¢ (P))W9(r,0)
Yo o IEVVEMCR COWMREWT AL, ¢ FFERRTOMEFETR, ¢ : FFWEERRTORFHET R }
[‘P* D BYESR CORBHEPYETR, v ZERNCE . Q @ TPETFARATI M. g @ SRR v o B LA
U T, BB AN oW T O 22 454 | S S 2205 A6 & 72 D 7D | A — o DALV EALEA L7
%o ZIBHO/RT A —HTMOC OFEIRRIC THINS D 72, BRAICHIE Rk BrimfEs (Fl T 5,

NaZlLFA

3. i (%%Jﬁ'sﬁgﬁ)
RREARR L, Na R A FEUSEOIHIZHAE LT, L EEIC Na 7 LT A0&ITHh d
7= XNZRT 3 Rt FE S IR MR & Uiz, #rRiEEMAIAA T GALAXYH % HWTHE (#140cm)

R U 72 BYE s Wi R A A ) & U7e 3 IRoe B Rk §1E 2 ENSEMBLE-TRIZ T3 L, Na -

RA FROSEE B LR, BT REIC KD RHBE L e L —E L7 pam a— o 0w

MVP |2 & 2 BIROFERIT 0.2%A KKK LL T & 725 72, imll

4. 45 tiacam)
AR R SIS < AT O WL TR B L, Wiz @ L TR F ()

B O FIEERER LT, Na 7 L F Lt & dide &k

& & 3k
[1]T. Takeda, et. al., “Determination of Cell Averaged Diffusion Constants Based on Transport/Diffusion Perturbation

Theory,” J. Nuc. Sci. Tech., Vol. 24,999, 1987.
" Masato Yamamoto', Hiroki Koike, Koji Asano!, Satoshi Takeda?, Takanori Kitada®, Toshikazu Takeda®, "MHI, Osaka Univ., *Fukui Univ.
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=% 3 RUFHMEEFTHE 23— F GALAXY-Z OB%
(6) 3RFTIFYEBMEFTETFIE
Development of Mitsubishi Three-Dimensional Heterogeneous Transport Calculation Code GALAXY-Z
(6) Three-dimensional Heterogeneous Transport Calculation Method
LB RnHL Y, bt SR, vREROBER] Y, MTH OB, iR mERS
'MHL B K, * 45 K

BOEM HIZRA RRRETDEOHFETA N —I U T ORENVERRIZEBIT S GALAXY-Z 22— K TO
IR ENE & FHRRE M Lo 7= #il 7 O k- A A BEEURBR L7s 3 WRocEm s iR ik %
GALAXY-Z 22— RIZE A LT, TOEYMMBDOT-DIZ, C5GT X F~v—J KR TOEL T H b a—
ROFREER L R L, ZOREEHR LT,

F—TJ—F 3 WICIHEHER LR, AA K, FETA N —I 7 GALAXY-Z
1. [FL&HIC

SEBE LT, REIERGEa — & LT 3 RocHEMEaEE A = — N GALAXY-Z #BAE T CTh 5, 1k
D7 L F—MOC (2 RICIHHE MOC+Hil i1 1 Ryt /AVEE MOC) 12 A T, 3 IRIGRRTIELED :
FEFHE 21T 5 F1E%E GALAXY-Z 22— RIZEA LT,

2. 3RV EHREEF X
© 3 WwoclE RIS T, AEPEF Ry, PHEFRQ, 2B I Y v o FAZIHAw TRAT 5,
Yin(6,7,2) = Xh_o i ;6 V) w(2) %&yﬂ=ﬂo%KMMM@ 6D
@ HI7—FrOEAMFEFEAFENESE (DROLHEAAL I RETER LSS, M 1IRT LI
& BT 5 iE(Ave) O ZEHl(left),  F{Hl(bottom)d> B D AGFHRME 7R A FIVW T %@wﬁfﬂz@jﬂﬁl I(right), E
Ml(top) ~DHHH HPETFHRIZQ2)A TR E 5, BB
Wouttop = Tieftotop Wineft + Thottom—top Winpottom + EavgtopE *Q

©)

— -1
1I)out,right - Tleft—>right “I)in,left + Tbuttam—»left 1I)in,bottom + EAvg—n“ightz Q

_ (X 2cos8/Az _ (mo(a@) Ymo(b) _{(Qmo(x,y) a = left, bottom,
= (0 z )' Yina = (¢m,1(a)> Yout = (¢m1(b) = Qm1(x,y) ( b = right, top ) ®

@ TEXZTNnENAEFHFRT—A 2 MEOHZREREBEERERTHY . TR TRIEINS,
Z T, ZIIERTHERO~ 7 v 2 Wi,

- z §—$out,top z Youttop
Z \THIT A v o 2 b@ As (ZFE TR A > TN ALS O

L2, 0 XFPETTRITHIN m O TH 5.,

/T\
|
3. R | 2 Yourright : 5 ‘%Dutﬂght
Az ': 5 T
A Fagte 3 ot C5GT L~ F~— L} 1/’@( A

JINZBNC, K LIIRIE L | E T Winiteft

|

| %
: s 4 L |right
VOlE-

: - [ 4 s =
pEa—RICEDBEREORER B R T e i Y N\ hoton
INHEREER 0.1%dk/k, REHE AL ORIy R 57 Yin,bottom </l¢m,bottom
AT T 0.5% L F) A HER L7 b cang < 2 ) tand > £
SEXH ¥ e

1 & B3 D8 CTONS - B k7R

[1] G.Zhang, et. al., PHYSOR2020, Cambridge, U.K.(2020) [2] A. Giho, et. al., J. Nucl. Sci. Technol.,45, 985 (2008)
[3] A.Yamamoto, et. al., Nucl. Sci. Eng.,186,1 (2017)
* Kazuya Yamaji !, Hiroki Koike', Koji Asano!, Satoshi Takeda?, Akio Yamamoto®, 'MHI, 2 Osaka Univ., > Nagoya Univ.
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LEAF ;Z#EFtHE O — F GENESIS 2R /-
ERAF 3 R FLFLEEFRE
A three dimensional direct heterogeneous full core calculation
of a fast reactor by the GENESIS code based on the LEAF method
g — k!
'JAEA

AERMETHL Y Y v RVZ AR (LEAR)EIC 2D < WikitH = — K GENESIS W TR EEF O 3
WL DERE R 21TV SEEEZ G £ MITE T ARRE /NS W, SRR Z 155 RIAB BTG BTz,
F—I— R mflE, 2P OEEGHE, LEAF 5, GENESIS

1. B

PR IR DR FED V&V ICHEWTIE, MEHRRZECMNTE 7 ViR A bR L 7= S RS B b
INTWD, £ T, asbuilt DRFLEREZIV S Z & O TE 2D GENESIS!HA AV TR E#EIF O 3 T
AIFODEEHREEZITO, MRS E T ViREZBRE LTSO8 H 237 7,

2. REHER

2-1. BFEEDORE
FENT S DR EICEA L C, B OIRZ EVEIC BT 5 EIK & ISR ICOWTLLFITRT,
(1) MEEFREICBIT 2/ REHCE 5 2Pu OILIEHELMIE RO EIZ LV | 1 eV (LT
PSRN EH R o — ROFHTEB L TNS g o TIMERENRLELT D, PR a1 v
THEa— FNOFIET T Z 8, &5 WIS 50 B RMSRE N A2,
(2) WHESABIZH T 2 PR i . s fl & 0 & A BERELINT A O AEHME 23 K & WV SRR 2%
B2, ATt o RIS S 2R FREER - A > TR E % 68D D FERE DS A 20,
(3) KEREEC IS 1T 2 7 oRIREN © 7RO/ S VMR EE C s 7 WA & 3 B e A
THRPFEL, AN T =T RBNMRENT 5, AOFHAEFIETHE ¥ o lCHiEd D EEREN T2,

2-2. BBHTRER 20 [, ARG R 7509 2°
= 16
GENESIS T 750 MWe DUt b | s iy 2
L R ) os
EURRICREAS Ly MR e T 1 -
EREL, e FoARa—F (58 i .
i ) i o o
GMVP OfER L LR U=, Z DOFER. @é 0.6 08
TG HIT 0.04% AN, By sy ¥ oa ; igiz(emms-emvp) 2
AR 1 O L 52 £04% N T L, ™ o |
0.0 — . 1 2.0
—|—§3\El<l/ \%}E‘(%«f% ﬁ)ﬁ‘j/)j/by":o 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220
1Rl A S O BEEE [em]
3. #Em 1 BMEECBIEORDNERBITER (FlEELiEAKE)

ISR OIF LARNTIZ 517 5 LEAF Bliat 5 WUk 2 2t S 1 5 T A& 180, 5 BV RIE TRl
PO DI 2 & 2R L, THUC KD | KT 51T 2 At BT e 7 A BOE 2 & £ R0 2
AR OB IR 2 155 BB BB

FERAY IREREEONY S BH OS2 RS 5,

SEXH
[1] A. Yamamoto, et al.. GENESIS — A Three-dimensional Heterogeneous Transport Solver based on the Legendre Polynomial
Expansion of Angular Flux Method, Nucl. Sci. Eng., Vol. 186, pp.1-22 (2017)

*Kazuo Takino!
IJAEA
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[1L01-04] Modular HTGR

Chair:Naoki Mizuta(JAEA)
Mon. Mar 13, 2023 10:00 AM - 11:10 AM Room L (13 Bildg.2F 1323)

[1L01] Development of Early Deployable Small Modular HTGR Plant with Heat
Storage System
*Seiji Fujiwara', akito nagata', Tetsu Suzuki', Kenichi Tanabe?, Daisuke Sadahiro (1. TOSHIBA
ESS, 2. Fuji Electric)
10:00 AM - 10:15 AM

[1LO2] Development of Early Deployable Small Modular HTGR Plant with Heat
Storage System
*Akito Nagata1, Kazuo Arie’, Yasushi Tsuboi', Tetu Suzuki’, Seiji Fujiwara’, Takuro Tobo", Kenya
Takiwaki', Kenichi Tanabe?, Kazutaka Ohashi?, Daisuke Sadahiro? (1. TOSHIBA ESS, 2. Fuji
Electric)
10:15 AM - 10:30 AM

[1LO3] Development of Early Deployable Small Modular HTGR Plant with Heat
Storage System
*Tetsu Suzuki', Seiji Fujiwara', Akito Nagata', Shingo Wakasaki', Atsuko Matsuda’, Yasuko
Oyamatsu' (1. TOSHIBA ESS)
10:30 AM - 10:45 AM

[1LO4] Development of Early Deployable Small Modular HTGR Plant with Heat
Storage System
*Kenichi Tanabe', Masaaki Nakano', Kazutaka Ohashi’, Daisuke Sadahiro’, Seiji Fujiwara?, Tetsu
Suzuki?, Akito Nagata®? (1. Fuji Electric, 2. TOSHIBA ESS)
10:45 AM - 11:00 AM
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BRI EBBHERNTRGERRNMEES 1 —ILEBRHTRFDORMSH
(1) £2FAHE
Development of Early Deployable Small Modular HTGR Plant with Heat Storage System
( T') General Description of Plant Concept
IR A OKE BN, SR B, M B2, ERE K
THETRNF =V AT LR, 25 HEK

WETRNF = AT LA EHEKTIE, SIBTAFOBAZ2EEZER L, RHEbE BrE L
LS =B RONIE D 2 — )VEEN AF OB EED TWD, AEETIE, 770 MiE&LZD
FEARMER, BAFEHEIZ DWW TG T 5,

F—DO—F: SR A, FE, PNHEY 2 —LIF
1. 8

E Y 2 — Vil A X, HTTR CHEIES N/o A A O EAZ a2 A0 L, FEAMkIZhT T,
77 v MEAIOKRAULEAT D LT, FEOHHEKIY — U HEITREOBERICE D, X—21— FNER
ELTORMEMEAINE LTS, o, AR RAX —BNEAINELGEIZE ) RKEOAMESR)
WA B E L, RS EWE & Bt LR 2 REI LT D, S, I—Rr=a— I LV~OHE#KE
HfE L. KREFEE LT, ZER R &2 A LRV S sh R KR RE T 5 TH 2 Ml KK EIHE IS L DK
FERRAG & OS2 R LTV D,

2. T3V MR ETOEFEBRL

INRE D 20— ViR AT ZAF O JE AR I B 2 e S e O v TrAY AV
I RKOHIPBE LD 600MW & L, BX ¥ — B U FHE,
VSRR BN, KRS & OB AT D R E DR 750°C
BIRE LTz, SHI2, BEIOM LIADHRENEND Z L0 D, i
TARRIERR X R TR RO — TR S b a7 7 A v A
v MEEREE Lz, S 5I0, MERIRERIMIL, Ny v TR

= ERE—E RE
(=—ZB—FGE)

= BAREER
(R THET 30 % — 2R RN

= e
(h—#>7 U~k ERE)

BERGER S AT L e T 5 T L TEAORH E&E -7, 1 K ]
U v B HIRHE OB b % R 2 rh BB % PR

LT, R I BT 5 At e L TL %, | 75 A
3. BREE

FHAGIZIN T 72B3 & LT, JRFAF - JFD, TR PR ARG, R IRk . SRR, KR RIERR
LEOMFHZI LV 77 v MEGDO B 2D 5 & T BRI HHBEMET L. TIHL 26 K Y AL
PEORELEZF T FETH D,

4. iR

N—2n— NER, FAEMET L —OAMEBRIN, KEREENTREREA L 2L AT 5/NMLE
Va—lVORRBIZEY, I—ARr=a— FFMZHEBRL T,

L2

AL, BRFFEEE DL OMBIFEETH D [H 4 FE HES0ERE IS 2 5B 57 DB s SmE ) o
—BR & UTHEM Lol e &,

* Seiji Fujiwara!, Akito Nagata', Tetsu Suzuki', Kenichi Tanabe?, Daisuke Sadahiro®

IToshiba Energy Systems & Solutions Corporation, 2FUJI ELECTRIC CO., LTD.
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BHERLEEBBMERSTREGERENAES 1 —ILEEHRFORE
(I) REFKFTHEHDOBRE
Development of Early Deployable Small Modular HTGR Plant with Heat Storage System
(II') Overview of Safety Design
K RN, AL R, PR A, gk B ERE A HE R, Wl B
M B2 Kis —F2 Bk K
THEZ TR X = AT AR, 2ELEME

& PRD PR Y 2 — ViR T AR, 4 Y 2 — RIS & D RABUREKIFE 2 O FES 0 AT 4 At 2 1
MUTERGETZEMLTERY . TORBERE A LERE T#EHET LT\ D, KRFERTIE, Bl Ess
i EEESFOREHRGLE . BT IR 0L ARG DWW TR 2,

F—T—F: @V RN, LERG

1. IR EE~DOH GG

FRFERF AT 2 AT, BURFEABAFICEHA ShTWb, ZOBAIE @R T 2 FEIZ#EH T 5
BB OBBICOWTHRETT 5 L HRlo, BREFFAEERBITED b T2 ERFH (P0G, HMNAZRHE
H, B E OYE, BRI MIZERREZE) (IR L, RUSET 4 — Ry 712 X5 0GR, PHTIA
OHEREIC X 2 U B IR IR % B Lt A I & U773 i EREmA I SN D,
2. EEESBEORE

BT AMFOEFRENE (BUSE T 4 — Ry ZIC X DRI, FRIGHRIC L D HRGH, #mpkkt
LTI L D@V B CIAOREEE, 55) 2960 L, BAIF & i U CHREE OB O /et 2 it L T b,
3 REFE

WHJES PRA 12X Y AOO, DBA, BDBA HH ARl L, FilfHFRAMHFE L7z, Ml L72ERDON,
ROBENRENEEZOND 1 WEHMELERICOWT, FAFENAREARRREREBS HED
WP R T el e b G2 & U T BRI AR . S RAIT < FEAM A& TEh U 7, A OORE R, BURTEE O ST A &
Sk & LTeha . I AREIT < #EiT, DBA OIRIE (SmSv) CIARG SAREHIDIRMEED I & (100mSv)
Z TRl AELEHTV5,
4. #55R

BRI Y 2 — VR T AR O R TR LT R ARG T2 RE LT D, @il g A ZAFE XEN
TORBERFITEN 2D, BN, HTTR OFFR A EEEZSEIC, BAIERESZ 2R OMEE OB %
WD DMEND D, BlftE, ERAFORERNITHOMERT L. THERE 2 - ReFHMi 2D T,
i

AL, RFEEED OO FETH D (5 4 EE S EFFICIE 2 5 EH e F 1 D H B R X
BHEE) O—BE L TEELZREEET,
BE R
[11 [BFGSFESE R s DRSS Ic oW T, H22 E—kET. R+ HEeZeS

*Akito Nagata', Kazuo Arie!, Yasushi Tsuboi!, Tetsu Suzuki!, Seiji Fujiwara', Takuro Tobo!, Kenya Takiwaki!, Kenichi Tanabe?,
Kazutaka Ohashi?, and Daisuke Sadahiro?

IToshiba Energy Systems & Solutions Corporation, 2FUJI ELECTRIC CO., LTD
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BRI EBEBMERITRAEZREPMEED 1 —ILBREHRFORRE
() 52 FRTLRERVEERBORE
Development of Early Deployable Small Modular HTGR Plant with Heat Storage System
(IIT) Conceptual study of major plant systems
A E, BRI R, kHE EA, AN 2EE, i ET, B /T
'HE TRV —T AT LR

WETHNF =V AT KA L FEERITEIVI T D 2 — VSR AP 2 EFERE L T\ D, ARRT
13, 7T v MU AT AR O HIE S0 i S O T2 KR RE A~ OB OBEHZ DWW THRE T 5,

F—0— K @ET AN, RS HRE, SRR TERARE, SRR

1. —RNHRBRIFEAL

T Y 2 — V@R AF O —IRMEARITIR PR E B & 7RI g, ROVEN L OFEEm & —
DORMEHET 2 _HEDP ORI N D, —IROH R O SRS X HUES) K OBZIRIC L D843
JEL72iREHE L TR0, T 7 s T 4 S L CHAMIE S AL 5 il L A 1572,

2. IFARBRDEERME (HRIRMMEREERR)

IV D 2 — )V ER T AP T2 B2 R EE R 2 S 27 A L LTI A SA TR (K1) 225, 21
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*Tetsu Suzuki', Seiji Fujiwara', Akito Nagata', Shingo Wakasaki', Atsuko Matsuda', Yasuko Oyamatsu'

IToshiba Energy Systems & Solutions Corporation
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(V) FIDEE ERBHLGEREFROREFBERICONT
Development of Early Deployable Small Modular HTGR Plant with Heat Storage System
(IV) Core Design and Safety Analysis Result for Typical Accident Event
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"Fuji Electric Co., Ltd., ?Toshiba Energy Systems & Solutions Corporation

2023%F BRRFHE¥S -1L04 -



Atomic Energy Society of Japan 2023 Annual Meeting

Oral presentation | Ill. Fission Energy Engineering | 302-1 Advanced Reactor System

[1L0O5-07] HTGR with Hydrogen Generator
Chair:Akito Nagata(TOSHIBA ESS)
Mon. Mar 13, 2023 11:10 AM - 12:00 PM Room L (13 Bildg.2F 1323)

[1LO5] Development of Large-Scale Hydrogen Production Technology Utilizing
Very High Temperature Part 2
*Naoki Mizuta', Katsunori Ishii', Keisuke Morita’, Kaoru Kurahayashi', Takanori Yasuda', Hiroki
Noguchi’, Yasunobu Nomoto', Atsushi Shimizu’, Hiroyuki Sato’, Sakaba Nariaki' (1. JAEA)
11:10 AM - 11:25 AM

[1LO6] Development of Large-Scale Hydrogen Production Technology Utilizing
Very High Temperature Part 2
*Katsunori Ishii’, Naoki Mizuta', Keisuke Morita’, Kaoru Kurahayashi', Takanori Yasuda', Hiroki
Noguchi’, Yasunobu Nomoto', Atsushi Shimizu’, Hiroyuki Sato’, Nariaki Sakaba' (1. JAEA)
11:25 AM - 11:40 AM

[1LO7] Development of Large-Scale Hydrogen Production Technology Utilizing
Very High Temperature Part 2
*Motohiro Nakagiri', koji asano’, takao ito’, takeshi matsuo’, hiroyuki iwabuchi’, hiroyuki onishi
1, yukinori usui’ (1. Mitsubishi Heavy Industries, Ltd.)
11:40 AM - 11:55 AM
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BEERZFALELKRREREHTOME €0 2
(1) BRARFEKRBEMBROERRIRBBFORET & BAREE
Development of Large-Scale Hydrogen Production Technology Utilizing Very High Temperature Part 2
(1) Test Plan for Developing Coupling Technology between HTTR and Hydrogen Production Facility
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*Naoki Mizuta', Katsunori Ishii', Keisuke Morita!, Takeshi Aoki', Kaoru Kurahayashi', Takanori Yasuda', Hiroki Noguchi!, Yasunobu
Nomoto', Atsushi Shimizu', Kazuhiko, ligaki!, Hiroyuki Sato!, Nariaki Sakaba'
Japan Atomic Energy Agency
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(2) HTTR-R2F RAFABRMERD 2 RAY 0 LaERIEXE
Development of Large-Scale Hydrogen Production Technology Utilizing Very High Temperature Part 2
(2) Designs of Secondary Helium Cooling Equipment for HTTR-Heat Application Test Facility
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*Katsunori Ishii', Naoki Mizuta', Keisuke Morita!, Takeshi Aoki', Kaoru Kurahayashi', Takanori Yasuda', Hiroki Noguchi!, Yasunobu
Nomoto!, Atsushi Shimizu!, Kazuhiko, ligaki', Hiroyuki Sato!, Nariaki Sakaba!
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Q) EREZEFALEKREERTO I —SEYTARE T4
Development of Large-scale Hydrogen Production Technology utilizing Very High Temperature Part2
(3) Feasibility Study of Hydrogen Production Technology utilizing Very High Temperature
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[1LO8-10] Advanced Reactor Design System with Al
Chair:taro kan(MFBR)

Mon. Mar 13, 2023 2:45 PM - 3:35 PM Room L (13 Bildg.2F 1323)

[1L08] Development of Advanced Reactor Knowledge- and Al-aided Design
Integration Approach through the whole plant lifecycle, ARKADIA
*Yasuhiro ENUMA', Masanori YOSHIKAWA', Yuki KONDO', Ryuta HASHIDATE", Akiyuki SEKI",
Kenji YOKOYAMA', Shigeru TAKAYA', Rika MITSUMOTOQ", Taira HAZAMA" (1. JAEA)
2:45PM - 3:00 PM

[1L0O9] Development of Advanced Reactor Knowledge- and Al-aided Design
Integration Approach through the whole plant lifecycle, ARKADIA
*Masaaki Tanaka', Norihiro Doda’, Erina Hamase', kazuo Yoshimura', Toshiki Ezure’, Akiyuki
Seki', Kenji Yokoyama', Masashi Miyazaki', Shigeo Ohki" (1. JAEA)

3:00 PM - 3:15PM

[1L10] Development of Advanced Reactor Knowledge- and Al-aided Design
Integration Approach through the whole plant lifecycle, ARKADIA
*Yasushi OKANQ", Akihiro UCHIBORI', Mitsuhiro AOYAGI', Masateru SONEHARA', Shinya
ISHIDA", Joji SOGABE", Takashi TAKATA? (1. JAEA, 2. UTokyo)
3:15PM - 3:30 PM
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Development of Advanced Reactor Knowledge- and Al-aided Design Integration Approach through
the whole plant lifecycle, ARKADIA
(8) Development of knowledge management system mutually linked with evaluation method
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*Yasuhiro Enuma’, Masanori Yoshikawa', Yuki Kondo!, Ryuta Hashidate', Akiyuki Seki', Kenji Yokoyama', Shigeru Takaya', Rika
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(9) EREHRBILZIEY —IL ARKADIA-Design [CHEITHHBI R A D b
VAT LEDEEHBEDREE
Development of Advanced Reactor Knowledge- and Al-aided Design Integration Approach through
the whole plant lifecycle, ARKADIA
(9) Development of Linkage Functions between KMS and VLS in ARKADIA-Design
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THEMLTWASTF MY 7 AFRBREEE (PLANDTL 1 KMS-VLS #5024k

2[4]) xRS L Uit o iR 2 fliE & Uiz, 1 {2 KMS-VLS #EED IR A <, fRbT SR
AT LT, KMS NDOT —4#_X—2 (DB) BN D LEER - ek (Lo VR ZUUEL, EASIZTH
T 2 — RDOANTI T —Z ZAERL L C. VLS CTRNTZ 1T 5, METHESRIZ. EAS TOZSMRHBIZZ D, B
7o & U C DB T S D, FIATRICRBRZ R L. KMSIZACHET 5, 2oLy ViEE O
PERSREDIENRIC L 0 . MERT 2 BB IATT 5 Z LR ATREE 72 D,

3. B{FEE LR LA T O 28D TV 5, A) KMS-VLS EEEREHRE : VLS & OHEHE L O KMS N D
Ty VBHERIA L E—T 2 —R (FERETT LUy V2RI - T 57027 70 T Ly VBEOR
by 7 "o =7 %% ETe) . B) ik « 75k DB : T x5 & 70 D Hiak S O AR 2 Y iR T — 2 S a2 &
ie DB (ZEEIRTEHROFZEIIZ CAD #15/H). C) fMHTET /L DB : A£fEFHBA (CSV B, JSON i
D) KMOFHEMMEME (7477 )RR TEANT = — FCTI@f ) Z#&# L7 DB, D) fi#4T DB : BE
EORNTHER RS2 ET) Z2RBMmE LTKEMT 5 DB, E) TAJI7T—% ML A > fRIT&RIFIC A2
T HANIT —H DERICHER T Ly VBENBLE SNTZT — % 7 7 A v (f##T DB IZH&M) .

4. #55 KMS-VLS EH#EREE D22 BAAE L, 8% O DB 20 %Ki 21D T %, DB RED F B
REDF A D D & & b, BURAEMT O, R ETH B L 7 7 & 2 EA~O5m I AT 7oA REILR 21T > T <,
SEXHE [1] AT fh, JFTF 22022 FEFEDFES, 1006, (2022), [2] T L, FT 71552022 FHFEDOFES, 1C08, (2022),
[3] E. Hamase, et al., Mech. Eng. Journal, 9(4) (2022), [4] L fth, JR-7 1574 2022 FHFEDFS, 2E12, (2022).

*Masaaki Tanaka', Norihiro Doda', Erina Hamase', Kazuo Yoshimura', Toshiki Ezure!, Akiyuki Seki', Kenji Yokoyama'!, Masashi
Miyazaki', Shigeo Ohki!
1Japan Atomic Energy Agency
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Al TIBERERIFES A 794 7 LBEEF % ARKADIA DBH
(10) ARKADIA-Safety [ZE T 5 REREFTRBILD-ODFEERE

Development of Advanced Reactor Knowledge- and Al-aided Design Integration Approach through
the whole plant lifecycle, ARKADIA
(10) Development of Safety Design Optimization Methods in ARKADIA-Safety
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BB R LT 5720 OFHI 7 7 & 2 OREEIC O THET 5,
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ARKADIA-Safety Tl TREH#EL ~UL 1-4 TRT U ADORNTZREM R EZIRAEEE T 5720, U AZFE
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Wl TR fIcESL a2 bbb D,
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TR, B SR I 2 - R PE A~ DB A A X %[ sHOTUOLMERE | [ BEtBEcHLIEREE |
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SEHER 1] EFth, No.134, IAEA TIC (2022), [2]PN 1, No.21,FR22 (2022), [3]P 1, No.100, IAEA EVT2004020 (2022).

*Yasushi Okano', Akihiro Uchibori', Mitsuhiro Aoyagi', Masateru Sonehara', Shinya Ishida', Joji Sogabe!, Takashi Takata?:
1Japan Atomic Energy Agency, “The University of Tokyo.
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[1L11-14] Design Technology for Advanced Reactor 1
Chair:Masaaki Tanaka(JAEA)
Mon. Mar 13, 2023 3:35 PM - 4:40 PM Room L (13 Bildg.2F 1323)

[1L11] Advancement of detailed core bowing analysis code for fast reactor
*Hirokazu Ohta’, Takanari Ogata’, Kouji Kusumi', Kazuya Ohgama?, Hidemasa Yamano?, Satoshi
Futagami?, Naoki Nakagawa®, Ryo Kawabata®, Hiromichi Gima®, Shinichiro Matsubara® (1.
CRIEPI, 2. JAEA, 3. MHI)
3:35PM - 3:50 PM

[1L12] Advancement of detailed core bowing analysis code for fast reactor
*Naoki Nakagawa', Ryo Kawabata', Hiromichi Gima', Shinichiro Matsubara', Hirokazu Ohta®,
Takanari Ogata®, Kouji Kusumi®, Kazuya Ohgama?, Hidemasa Yamano?, Satoshi Futagami® (1.
MHI, 2. JAEA, 3. CRIEPI)
3:50PM - 4:05PM

[1L13] Study on design optimization of a homogeneous two-region core utilizing
Bayesian optimization
*Kazuki Kuwagaki', Kenji Yokoyama' (1. JAEA)
4:05PM - 4:20PM

[1L14] Design of a low sodium void reactivity core concept of tank-type sodium-
cooled fast reactor
*Takashi Hasegawa', Taro Kan?, Hiroyuki Moriwaki?, Minako Tokizaki?, Hidemasa Yamano®,
Kazuya Takano® (1. MHI NSE, 2. MFBR, 3. JAEA)
4:20PM - 4:35 PM
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Advancement of detailed core bowing analysis code for fast reactor
(4) Overall plan for thermal bowing experiments of simulated subassemblies
RH Z— R R, RER ARE], R 2, LB 2, AR M2, hIE
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F—0—F S, EERER, #AST), FORL MR, SErg et
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EORBIRCEAEMOBEX v v TR EORBEZIT 52 L o
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B TETOHRVIRIIZH B,
2. REFBOIFS B L RER
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S IRTE D 2R A5 B R il fnf B2 4 ) 2 72 00 D FHAIR 20 2 77 DIRBHE S IR DIFEEIR  (FHAE () & 1k
EHE) HER L, B —F =2 Lo TT v/ NEITIREZEZ T 7256 O M 2B CE A R ORI L 54
NDAFE 2 E T D5 LB I EFERER 2 320 L T\ D, FEBRIE. SHET S BEEEGIR O BARBGE ih 3R ) &
BRbE L. BUR~DEAROEEREHBAE BB 2088 U 7=, £t 100 ARBIE O ZHRFE BAEHRBRICIER &
2o
3. EBRR7Ya—)

S i FERERRER (T, 2019 £F-2027 420D 9 4R T T DRI TdH 5, 2022 4 £ TIZ, RBMLERE )
5 HARZE dhakBR s L OMEEARGABR O el 217U, 2023 SEE N S I TBE RO EMEARBRB L7 K (2 &)
~ER 313 (11 )8) TORGEIHAIEMARRZFE L T\ 5, 2021 5 £ CIlo I U 72 BURZGE dh I25k
DFERIT, AT U —ZX%EK 1(6) HEESKRORMALBGERFER) THEME®RET 5,
4. O

ERF DR LA B A R L < RIS 2 BEMARAT = — ROMGEEN 7 — % OER &2 B, FHE i
LOWRHEO BB TR 2 Blhs U7z, 2027 fFEE E TICZBOEGIRTED B 72 205 LR T MRS B 7 — Z DL
x5,
BEXH
[1] TAEA, TWGFR/75 (1990). [2] TAEA, IWGFR/76 (1990).
(3] KHIfth, HAJRF /154 2018 Rk D RS TR [2H11], [4] KHEf, B AR /154 2019 B O KRS TR [2K07]
(6] MM, HARFET 72 2021 KO KRS TR [2D12]
AREEFEO—IBIE, BFEEE R F X — T OZFCEE (4 3 £ EEEIFICR S ERBEO DO KXo THLNELDOTH S,
* Hirokazu Ohta!, Takanari Ogata', Kouji Kusumi', Kazuya Ohgama?, Hidemasa Yamano?, Satoshi Futagami®, Naoki Nakagawa?,

Ryo Kawabata®, Hiromichi Gima?, Shinichiro Matsubara?
ICentral Research Institute of Electric Power Industry, 2Japan Atomic Energy Agency, *Mitsubishi Heavy Industries, Ltd.
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Advancement of detailed core bowing analysis code for fast reactor
(5) Thermal bowing experiment using a single simulated subassembly
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*Naoki Nakagawa', Ryo Kawabata!, Hiromichi Gima', Shinichiro Matsubara', Hirokazu Ohta®, Takanari Ogata’, Kouji Kusumi?®,

Kazuya Ohgama?, Hidemasa Yamano?, Satoshi Futagami®
"Mitsubishi Heavy Industries, Ltd., 2Japan Atomic Energy Agency, *Central Research Institute of Electric Power Industry
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A ARBEEZERWEHE 2 BEFDOKRERELICET iR
Study on Design Optimization of a Homogeneous Two-region Core Utilizing Bayesian Optimization
“F A, ML BB
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SEIE [1] BT fh, BARETH¥E 2022 £HEOES, 1006. [2] 45 fth, [F4, 1C05. [3] D.R. Jones et al., J. Global
Optimization, Vol 13 (1998). [4] S.K. Cheng and N.E. Todreas, Nuclear Engineering and Design, Vol. 92 (1986).
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*Kazuki Kuwagaki' and Kenji Yokoyama! !Japan Atomic Energy Agency
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Design of a low sodium void reactivity core concept of tank-type sodium-cooled fast reactor
BRI EL B OKER2, Rl w2, Wi ERT2 0B HEe &5 it s
IMHI NS = >V, 2MFBR, 3JAEA
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£ HR[1] C. Venard et al., Proc. of FR17, IAEA-CN-245-288, (2017), [2]T. Kan et al., Proc. of ICAPP2017, 17221, (2017)

*Takashi Hasegawal, Taro Kan2, Hiroyuki Moriwaki2, Minako TokizakiZ, Hidemasa Yamano3 and Kazuya Takano3?
IMHI NS Engineering Co., Ltd., 2MITSUBISHI FBR SYSTEMS, INC, 3Japan Atomic Energy Agency
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Development of failure mitigation technologies for improving resilience of nuclear structures
(20) Proposal of passive safety structures without catastrophic failure
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Development of failure mitigation technologies for improving resilience of nuclear structures
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(21) Study on buckling and post-buckling behavior of cylinders for failure consequence mitigation
under excessive seismic load
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Development of Failure Mitigation Technologies for Improving Resilience of Nuclear Structures

(22) Applicability evaluation of resilience improvement effect visualization
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