Fri. Sep 9, 2022

Room A

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

[3A01-05] Stabilization and Immobilization 3
Chair:Ryosuke Maki(Okayama Univ. of Science)
9:30 AM - 10:55 AM Room A (E1 Bildg.1F No.10)

[3A01] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Norihisa Osawa’, Yoshihisa Kaneda', Kazuki
Matsuzawa?, Michio Kikuchi?, Takeshi Yamamoto?,
Ayaka Kakuda®, Tomoyuki Sone®, Takeshi Osugiz,
Ryoichiro Kuroki® (1. Taiheiyo Consultant, 2. CRIEPI,
3. IRID/JAEA)

9:30 AM - 9:45 AM

[3A02] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Kazuki Matsuzawa', Michio Kikuchi', Takeshi
Yamamoto', Norihisa Osawa?, Ryo Sakamoto?,
Yoshihisa Kaneda?, Ayaka Kakuda®*, Tomoyuki Sone®*,
Takeshi Osugi®**, Ryoichiro Kuroki** (1. CRIEPI, 2.
Taiheiyo Consultant, 3. IRID, 4. JAEA)

9:45 AM - 10:00 AM

[3A03] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Ayaka Kakuda', Masahiro Namiki'*, Kouiti Tabata',
Norihisa Osawa®, Yoshihisa Kaneda®, Michio Kikuchi®,
Takeshi Yamamoto®, Tomoyuki Sone’, Takeshi Osugi’,
Ryoichiro Kuroki® (1. IRID/JAEA, 2. Taiheiyo
Consultant, 3. CRIEPI, 4. present: Inspection
Development)

10:00 AM - 10:15 AM

[3A04] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Takumi Taniguchi®, Masahiro Namiki'?, Koichi
Tabata', Ayaka Kakuda', Tomoyuki Sone', Takeshi
Osugi', Ryoichiro Kuroki' (1. IRID/JAEA, 2. Inspection
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Development)
10:15 AM - 10:30 AM
[3A05] Research and development on preceding

processing methods for contaminated water

management waste at Fukushima Daiichi Nuclear

Power Station

*Koichi Tabata', Masahiro Namiki®, Osawa Norihisa?,

Ryo Sakamoto?, Yoshihisa Kaneda?, Ayaka Kakuda',

Tomoyuki Sone', Takeshi Osugi’, Ryoichiro Kuroki’
(1. IRID/JAEA, 2. Taiheiyo Consultant, 3. Inspection

Development)

10:30 AM - 10:45 AM

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

[3A06-09] Stabilization and Immobilization 4
Chair: Tomofumi Sakuragi(RWMC)
10:55 AM - 12:00 PM Room A (E1 Bildg.1F No.10)

[3A06] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Junya Sato', Takumi Taniguchi1, Kazuki Matsuzawa?,
Michio Kikuchi?, Takeshi Yamamoto?, Ayaka Kakuda',
Tomoyuki Sone', Takeshi Osugiq, Ryoichiro Kuroki'

(1. JAEA, 2. CRIEPI)
10:55 AM -11:10 AM

[3A07] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Yuta Takahashi', Mayu Enomoto’, Ayaka Kakuda',
Tomoyuki Sone’, Takeshi Osugi’, Ryoichiro Kuroki’

(1. IRID/JAEA)
11:10 AM - 11:25 AM

[3A08] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Ryo Sakamoto', Yutaro Kobayashi', Kazuko Haga1,
Ayaka Kakuda®?, Tomoyuki Sone?®, Takeshi Osugiz's,
Ryoichiro Kuroki®* (1. Taiheiyo Consultant, 2. IRID, 3.
JAEA)

11:25 AM - 11:40 AM

[3A09] Research and development on preceding

processing methods for contaminated water

management waste at Fukushima Daiichi Nuclear



Power Station

Kazuyoshi URUGA”, *Shizue FURUKAWA", Tadafumi
KOYAMA', Ayaka KAKUDA?, Tomoyuki SONE?, Takeshi
OSUGI?, Ryoichiro KUROKI? (1. CRIEPI, 2. IRID/JAEA)
11:40 AM - 11:55 AM

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

[3A10-14] Stabilization and Immobilization 5
Chair:Junya Sato(JAEA)

2:45 PM - 4:10 PM Room A (E1 Bildg.1F No.10)

[3A10] Challenge of Novel Hybrid-waste-solidification
of Mobile Nuclei Generated in Fukushima
Nuclear Power Station and Establishment of
Rational Disposal Concept and its Safety
Assessment
*Masahiko Nakase', Miki Harigai1, Shinta Watanabe’,
Ryosuke Maki?, Hidetoshi Kikunaga®, Tohru Kobayashi?,
Tomofumi Sakuragi®, Ryo Hamada®, Hidekazu Asano®

(1. Tokyo Institute of Technology, 2. Okayama
University of Science, 3. Tohoku University, 4. Japan
Atomic Energy Agency, 5. Radioactive Waste
Management Funding and Research Center)
2:45PM - 3:00 PM

[3A11] Challenge of Novel Hybrid-waste-solidification
of Mobile Nuclei Generated in Fukushima
Nuclear Power Station and Establishment of
Rational Disposal Concept and its Safety
Assessment
*Ryosuke Maki', Masahiko Nakase?, Miki Harigai?,
Shinta Watanabe?, Hidetoshi Kikunaga®, Tohru
Kobayashi4, Tomofumi SakuragiS, Ryo Hamada®,
Hidekazu Asano® (1. Okayama University of Science,
2. Tokyo Institute of Technology, 3. Tohoku
University, 4. Japan Atomic Energy Agency, 5.
Radioactive Waste Management Funding and Research
Center)
3:00PM - 3:15PM

[3A12] Challenge of Novel Hybrid-waste-solidification
of Mobile Nuclei Generated in Fukushima
Nuclear Power Station and Establishment of
Rational Disposal Concept and its Safety
Assessment
*Tomofumi Sakuragi1, Ryo Hamada’, Hidekazu Asano’,
Masahiko Nakase?, Miki Harigai®, Shinta Watanabe?,
Ryosuke Maki®, Hidetoshi Kikunaga4, Tohru Kobayashi®

(1. RWMC, 2. Tokyo Tech, 3. Okayama University of
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Science, 4. Tohoku Univ., 5. JAEA)
3:15PM - 3:30 PM

[3A13] Challenge of Novel Hybrid-waste-solidification
of Mobile Nuclei Generated in Fukushima
Nuclear Power Station and Establishment of
Rational Disposal Concept and its Safety
Assessment
*Shinta Watanabe', Miki Harigai1, Masahiko Nakase',
Ryosuke Maki?, Hidetoshi Kikunaga®, Tohru Kobayashi®,
Tomofumi Sakuragi®, Ryo Hamada®, Hidekazu Asano®
(1. Tokyo Tech, 2. Okayama Univ. of Sci., 3. Tohoku
Univ., 4. JAEA, 5. RWMC)
3:30 PM - 3:45PM

[3A14] Challenge of Novel Hybrid-waste-solidification
of Mobile Nuclei Generated in Fukushima
Nuclear Power Station and Establishment of
Rational Disposal Concept and its Safety
Assessment
*Hidekazu Asano', Tomofumi Sakuragi’, Ryo Hamada",
Masahiko Nakase?, Miki Harigaiz, Shinta Watanabe?,
Ryosuke Maki®, Hidetoshi Kikunaga®, Tohru Kobayashi®
(1. RWMC, 2. Tokyo Tech, 3. OUS, 4. Tohoku Univ., 5.
JAEA)
3:45PM - 4:00 PM

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

[3B01-04] Decommissioning of Fukushima Daiichi

NPP 5
Chair:Shinichiro Uematsu(Hokkaido Univ.)
9:30 AM - 10:35 AM Room B (E1 Bildg.2F No.21)

[3B01] Application of FBG sensor strain measurement
technology to the gripping mechanism of a robot
arm
*Akihiko Nishimura'?, Koji Takasaki', Nobuyuki
Ishihara® (1. JAEA, 2. deltafiber.jp, 3. Fukui Univ.)
9:30 AM - 9:45 AM

[3B02] Current Status of * Development of a Hybrid
Method for Evaluating the Long-Term
Structural Soundness of Nuclear Reactor
Buildings Using Response Monitoring and Damage
Imaging Technologies - Nuclear Energy Science
&Technology and Human Resource Development
Project’

*Koji Dozaki’, Takayuki Aoki', Masaki Maeda' (1.



Tohoku Univ.)
9:45 AM - 10:00 AM

[3B03] Criticality control technique development for
Fukushima Daiichi fuel debris
*Yoichi Arai'?, Seiya Suzuki"?, Nobuo Okamura'?,
Masayuki Watanabe'?, Shohei Kawano'*®, Yoshiyuki
Kawaharada'® (1. IRID, 2. JAEA, 3. TOSHIBA ESS)
10:00 AM - 10:15 AM

[3B04] Criticality control technique development for
Fukushima Daiichi fuel debris
*Seiya Suzuki'?, Yoichi Arai'?, Nobuo Okamura'?,
Masayuki Watanabe'?, Shohei kawano™?, Yoshiyuki
Kawarada™ (1. IRID, 2. JAEA, 3. TOSHIBA ESS)
10:15 AM - 10:30 AM

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

[3B05-09] Investigation of Radioactive

Contamination
Chair:Daisuke Kawasaki(Univ. of Fukui)
10:35 AM - 11:55 AM Room B (E1 Bildg.2F No.21)

[3BO5] The amount of hydrogen atom present in
aggregates and cement pastes
*Norikazu Kinoshita', Takuma Noto', Hitoshi
Nakashima', Kazuaki Kosako', Takahiro Kato', Misako
Kurabe', Yoichi Kuroiwa', Yuki Sasaki’, Kazuyuki
Torii', Mariko Segawa2 (1. Shimizu, 2. JAEA)
10:35 AM - 10:50 AM

[3B06] Study on Rational Treatment/Disposal of
Contaminated Concrete Waste Considering
Leaching Alteration
*Hiromichi Koike', Shinichiro Uematsu®, Naoko
Watanabe', Tamotsu Kozaki', Yuka Morinaga?, Daisuke
Minato?, Toru Nagaoka2 (1. Hokkaido Univ., 2.
CRIEPI)
10:50 AM - 11:05 AM

[3B07] Study on Rational Treatment/Disposal of
Contaminated Concrete Waste Considering
Leaching Alteration
*Shinichiro Uematsu’, Kyoya Watanabe', Naoko
Watanabe', Tamotsu Kozaki', Yuka Morinagaz, Daisuke
Minato?, Toru Nagaoka? (1. Hokkaido Univ., 2.
CRIEPI)
11:05 AM - 11:20 AM

[3B08] Penetration behavior of cesium and iodine into
epoxy coatings

*Daiki Fujinoq, Haruaki Matsuura’, Isamu Sato’, Eriko
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Suzuki?, Kunihisa Nakajima® (1. TCU, 2. JAEA)
11:20 AM - 11:35 AM

[3B09] Development of Sr-90 analytical system based
on highly sensitive laser absorption
spectroscopy utilizing molecular isotope shifts
(2)
*Ryohei Terabayashi', Kaoru Inoue’, Masahiro Sakurai’,
Masabumi Miyabez, Shuichi Hasegawa1 (1. UTokyo, 2.
JAEA)
11:35 AM - 11:50 AM

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

[3C01-05] Simulation
Chair:Takeyasu Abe(JAEA)
9:45 AM - 11:10 AM Room C (E1 Bildg.2F No.22)

[3C01] A Study on Behavior of Buffer Material into a
Neighboring Rock Fracture Considered Density
Distribution Change in Buffer Material Based on
Particle Diffusion Model
*Kengo Yamanaka' (1. Okayama Univ.)

9:45 AM - 10:00 AM

[3C02] Effects of Groundwater Flow and Saltwater
Intrusion under Coastal Seabed Sediment on
Radionuclide Releases Rate from a HLW Disposal
*Koraphat Fairat, Takumi Saito’, Kanako Toda' (1.
UTokyo)

10:00 AM - 10:15 AM

[3C03] Analyses of Coupled Thermo-Hydro-Mechanical
(T-H-M) Processes in Buffer Material
*Daiko Okajima’', Haruo Sato' (1. Okayama
University)

10:15 AM - 10:30 AM

[3C04] Development of methodologies for validation of
groundwater flow and mass transport model
*HIRONORI ONOE', HIROMITSU SAEGUSA', TATSUYA
TANAKA?, KEISUKE ISHIDA", KIYOSHI FUJISAKI",
ATSUSHI SAWADA® (1. NUMO, 2. OBAYASHI, 3.
JAEA)

10:30 AM - 10:45 AM

[3C05] Development of methodologies for validation of
groundwater flow and mass transport model
*Koji Hane', Hironori Onoe?, Masayuki Ishibashi’,
Kazuto Tabei', Tadashi Namikawa', Youichi Tagawa1,

Hiromitsu Saegusa?, Keisuke Ishida?, Kiyoshi Fujisaki?,



Atsushi Sawada® (1. KAJIMA, 2. NUMO, 3. JAEA)
10:45 AM - 11:00 AM

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

[3C06-08] Geological Environment

Chair:Haruo Sato(Okayama Univ.)

11:10 AM - 12:00 PM Room C (E1 Bildg.2F No.22)

[3C06] Development of the Topography and repository
depth transition analysis tool for coastal areas
(TARTAN-II)

*Masaaki Yamaguchi', Tomoko Kato', Suzuki Yuji?,

Satsuki Kabasawa', Mihara Morihiro", Hitoshi Makino'
(1. JAEA, 2. NESI)

11:10 AM - 11:25 AM

[3C0O7] Study on an evaluation technology related to
the occurrence of volcanic and igneous
activities
*Makoto Kawamura', Nariaki Nishiyama', Masakazu
Niwa', Koji Umeda® (1. JAEA, 2. Hirosaki Univ.)
11:25 AM - 11:40 AM

[3C08] Study on confirmation of borehole closure for
intermediate disposal of radioactive waste
*Takuma Sawaguchi®, Hiroaki Murakami®, Ryuji
Takeuchi’, Shizuka Takai’, Tsuyoshi Sasagawa’, Seiji
Takeda' (1.JAEA)

11:40 AM - 11:55 AM

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

[3C09-14] Material
Chair:HIRONORI ONOE(NUMO)
2:45 PM - 4:25 PM Room C (E1 Bildg.2F No.22)

[3C09] Numerical analysis of geochemical degradation
of concrete during groundwater infiltration:
Effect of redox-oxidation condition
*Takeyasu Abe’, Yoshihisa lida' (1. JAEA)
2:45PM - 3:00 PM

[3C10] Radiolysis hydrogen yields of cement
constituent crystals
*Jun Kumagai', Keisuke Hosomi?, Shinya Hasegawa®,
Kumi Negishi®, Masaya Ida® (1. IMaSS, Nagoya Univ.,
2. Faculty of Engineering, Nagoya Univ., 3. Taiheiyo
Consultant)
3:00 PM - 3:15 PM

[3C11] Experiments of bentonite spraying method for
the clay plug
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*Shun Kimura', Masaki Takeda', Takayuki Motoshima?,
Hanae Dan® (1. JAEA, 2. TAISEI)
3:15PM - 3:30 PM

[3C12] Measurements of Thermodynamic Data of Water
in Na-Bentonite in the Pressure Release System
and Saturated Condition by Relative Humidity
Method
*Haruo Sato’ (1. Okayama University)
3:30PM - 3:45PM

[3C13] Quantification of changes in physical and
chemical characteristics of concrete support in
Horonobe Underground Research Laboratory
*Akihito Mochizuki', Matsui Hiroya', Yusuke Ozaki',
Takayuki Motoshima?, Mayumi Jo?, Masahito Shibata®,
Kumi Negishi®, Ryo Sakamoto® (1. JAEA, 2. TAISEI, 3.
Taiheiyo Consultant)
3:45PM - 4:00 PM

[3C14] Quantification of changes in physical and
chemical characteristics of concrete support in
Horonobe Underground Research Laboratory
*masahito shibata', Kumi Negishi', Ryo Sakamoto’,
Hiroya Matsui?, Akihito Mochizuki?, Yusuke Ozaki?
(1. Taiheiyo Consultant, 2. Japan Atomic Energy
Agency)
4:00 PM - 4:15 PM

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

[3D01-03] Extractant and Complex Formation
Chair:Asako Shimada(JAEA)
10:00 AM - 10:50 AM Room D (E1 Bildg.2F No.23)

[3D01] Basic information on solvent extraction using
ADAAM for Am/Cm separation
*Yuji Sasaki', Masashi Kaneko', Yasutoshi Ban', Hideya
Suzuki' (1. Japan Atomic Energy Agency)
10:00 AM - 10:15 AM

[3D02] Crystal Structure Analysis of Sparingly Soluble
Actinide(IV)-Nitrato Complexes with Double-
Headed 2-Pyrrolidone Derivatives and
Applicability to NUMAP Reprocessing
*Ryoma Ono", Tomoyuki Takeyama', Juliane Marz?,
Tamara Duckworth?, Satoru Tsushima'?, Koichiro
Takao' (1. Tokyo Tech, 2. HZDR)
10:15 AM - 10:30 AM



[3D03] Determination of the thermodynamic quantities
of U(VI) complexation with amino acid by
calorimetry
*Masahide Takei’, Akira Kirishima', Akihiro Uehara?,
Daisuke Akiyama1 (1. Tohoku Univ., 2. QST)

10:30 AM - 10:45 AM

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

[3D04-07] Analytical Technique 1
Chair:Takehiko Tsukahara(Tokyo Tech)
10:50 AM - 12:00 PM Room D (E1 Bildg.2F No.23)

[3D04] Development of measurement method of 235
using ICP-MS/MS
*Yasuyuki Tanaka', Van-Khoai Do’, Yoshiaki Motoki',
Yuki Ohta’, Hiroyuki lwahashi’, Kiyoko Kurosawa”,
Takahiro Furuse' (1. JAEA)
10:50 AM - 11:05 AM

[3D05] Development of analytical method for
interference-free determination of "°Se in
concrete by ICP-MS/MS
*Irvin Mardongan Banjarnahor1, Van-Khoai Do,
Yoshiaki Motoki1, Yuki Ohta1, Hiroyuki Iwahashi1,
Kiyoko Kurosawa', Takahiro Furuse' (1. Japan Atomic
Energy Agency)
11:05 AM - 11:20 AM

[3D06] Development of HCI-free Analysis Method of
13MCd Using Liquid Scintillation Counter
*Chihiro Ito", Yasuyuki Tanaka', Kiyoko Kurosawa’,
Yoshiaki Motoki', Van-Khoai Do’, Takahiro Furuse’

(1. JAEA)

11:20 AM - 11:35 AM

[3D07] Effect of deviation from focal point and angle
dependence in laser-induced breakdown
spectroscopy (LIBS)
*Takahiro Karino', Katsuaki Akaoka', Ikuo Wakaida'

(1. JAEA)

11:35 AM - 11:50 AM

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

[3D08-11] Analytical Technique 2
Chair:Yuji Sasaki(JAEA)
2:45 PM - 3:55 PM Room D (E1 Bildg.2F No.23)

[3D08] Evaluation of Separation Ability of Alpha-

Nuclides by Micro-Plug Flow Extraction
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*Naoki Shitara', Aileen Brandt', Takehiko Tsukahara'
(1. Tokyo Tech)
2:45PM - 3:00 PM

[3D09] Demonstration study of Analytical Methods and
Identification of Issues using TMI-2 Debris for
Chemical Analysis of Fuel Debris
*Satoshi Nakamura', Yasutoshi Ban', Mie Sugimoto’,
Masaki Tambo', Hiroyuki Fukayaq, Kenta Hiruta’,
Takuya Yoshida', Hiroyuki Uehara®, Yasuhiko Kimura®,
Masahide Takano' (1. Japan Atomic Energy Agency)
3:00 PM - 3:15PM

[3D10] Development of chemical separation method for
the measurement of the "*>Cs/"*’Cs isotopic
ratio in enviromnental samples
*Asako Shimada', Masao Nomura?, Takehiko
Tsukahara?, Seiji Takeda' (1. JAEA, 2. Tokyo Tech )
3:15PM - 3:30 PM

[3D11] Analysis of smear samples at Unit 2 reactor
building of Fukushima Daiichi NPS
*Kazuo Kakiuchi', Asako Shimada', Saki Ohira',
Yoshihisa lida' (1. JAEA)
3:30 PM - 3:45 PM

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

[3E01-08] Accident Tolerant Fuel
Chair:Kinya Nakamura(CRIEPI)
9:45 AM - 11:55 AM Room E (E1 Bildg.2F No.24)

[3EO01] Development of Cr-Coated Zircaloy for Accident
Tolerant Fuels
*Hiroaki ABE', Kazuhiro TAKANABE', Akira
NAKAYAMA', Masatake Yamaguchi?, Huilong YANG',
Sho KANO' (1. The University of Tokyo, 2. JAEA)
9:45 AM - 10:00 AM

[3E02] Development of Cr-Coated Zircaloy for Accident
Tolerant Fuels
*Ying Chen', Davey Theresa', Jovellana John?, Yang
Huilong?, Kano Sho?, Abe Hiroaki? (1. Tohoku Univ., 2.
UTokyo)
10:00 AM - 10:15 AM

[3EO03] Development of Cr-Coated Zircaloy for Accident
Tolerant Fuels
*Bo LI", Huilong YANG', Reuben Holmes', Lijuan CUI",
Sho KANO", Hiroaki ABE" (1. UTokyo)



10:15 AM - 10:30 AM

[3E04] Development of Cr-Coated Zircaloy for Accident
Tolerant Fuels
*Sho Kano', Huilong Yang', Lijuan Cui’, Hiroaki Abe’

(1. UTokyo)

10:30 AM - 10:45 AM

[3EO05] Development of Cr-Coated Zircaloy for Accident
Tolerant Fuels
*Lijuan Cui', Yang Huilong", Kano Sho', Abe Hiroaki'

(1. UTokyo)

10:45 AM - 11:00 AM

[3E06] Development of Cr-Coated Zircaloy for Accident
Tolerant Fuels
*Neli Sashkova Nikolova', Huilong Yang1, Sho Kano",
Hiroaki Abe' (1. University of Tokyo)
11:00 AM - 11:15 AM

[3EQ07] Development of Cr-Coated Zircaloy for Accident
Tolerant Fuels
*Koichi Ogata®, Yasunari Shinohara’, Huilong Yangz,
Sho Kano?, Hiroaki Abe? (1. NDC, 2. UTokyo)
11:15 AM - 11:30 AM

[3E08] Evaluation on thermodynamic properies of Cs-B-
O compounds using DFT and lattice vibration
calculations
*Chikashi Suzuki' (1. JAEA)
11:30 AM - 11:45 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 503-1
Reactor Chemistry, Radiation Chemistry, Corrosion, Water
Chemistry,Water Quality Control

[3E09-12] Corrosion Potential, Zinc Injection
Chair:Ryuji Nagaishi(JAEA)
2:45 PM - 3:55 PM Room E (E1 Bildg.2F No.24)

[3EQ9] The effects of hydrogen addition on the
corrosive conditions of PWR primary coolant
under irradiation
*Kuniki Hata", Shunsuke Uchida®, Satoshi Hanawa',
Yasuhiro Chimi' (1. JAEA)
2:45PM - 3:00 PM

[3E10] The effects of hydrogen addition on the
corrosive conditions of PWR primary coolant
under irradiation
*Shunsuke Uchida’, Kuniki Hata', Satoshi Hanawa',
Yasuhiro Chimi' (1. JAEA)

3:00 PM - 3:15PM
[3E11] Oxygen Concentration Dependence of the

Electrochemical Corrosion Potential of Nickel-
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Base Alloy 82
*Hikari Murotani’, Yoichi Wada', Ryosuke Shimizu?
(1. Hitachi, 2. HGNE)
3:15PM - 3:30 PM

[3E12] Applicability of the U.S. zinc injection
management goal on dose rate suppression to
Japanese BWR plants
*Gaku Yamazaki', Kazutoshi Fujiwara' (1. CRIEPI)
3:30 PM - 3:45PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 503-1
Reactor Chemistry, Radiation Chemistry, Corrosion, Water
Chemistry,Water Quality Control

[3E13-14] Radiolysis
Chair:Shunsuke Uchida(JAEA)
3:55PM - 4:30 PM Room E (E1 Bildg.2F No.24)

[3E13] Precise Evaluation of Molecular Formation in X-
ray Radiolysis of Water
*Tatsuya Ito", Ryo Kuwano', Ryuji Nagaishi' (1.
JAEA)
3:55PM - 4:10 PM

[3E14] Studies on Reproducibility and Simulation of
Radiolysis of Seawater with Simple Aqueous
Solutions
*Ryuji Nagaishim, Tatsuya Ito’, Ryo Kuwano', Masao
Gohdo?, Yoichi Yoshida® (1. JAEA, 2. Osaka Univ.)
4:10 PM - 4:25 PM

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

[3F01-05] High Temperature Gas Reactor
Chair:Hirokazu Ohta(CRIEPI)
9:30 AM - 10:45 AM Room F (E1 Bildg.3F No.31)

[3F01] Development of Large-scale Hydrogen
Production Technology utilizing Very High
Temperature Part1
*Hiroyuki Sato", Kazuhiko ligaki', Atsushi Shimizu’,
Hiroki Noguchi1, Nariaki Sakaba', Koji Asano?, Sunao
Oyama?, Hiroyuki Onishi?, Kazumasa Suyama®, Yukinori
Usui? (1. JAEA, 2. MHI)

9:30 AM - 9:45 AM

[3F02] Development of Large-scale Hydrogen
Production Technology utilizing Very High
Temperature Part1
*Koji Asano', Motohiro Nakagiri', Takao Ito’, Takeshi

Matsuo’, Hiroyuki Iwabuchi’, Hiroyuki Onishi’, Yukinori



Usui' (1. MHI)
9:45 AM - 10:00 AM

[3F03] Development of Large-scale Hydrogen
Production Technology utilizing Very High
Temperature Part1
*Yasunobu Nomoto', Naoki Mizuta', Keisuke Morita’,
Takeshi Aoki', Shoichiro Okita', Kaoru Kurahayashi',
Takanori Yasuda', Masato Tanaka', Hiroyuki Sato',
Nariaki Sakaba' (1. JAEA)
10:00 AM - 10:15 AM

[3F04] Preliminary Investigation of Innovative HTGR's
Fuel to reduce Fuel Temperature
*Kentaro Nagatsuka', Hiroyuki Sato?, Yoshiyuki Imai?,
Xing L. Yan? (1. Univ. of Tsukuba, 2. JAEA)
10:15 AM - 10:30 AM

[3F05] Development of High Temperature Gas Reactor
Cogeneration Plant without Core Melting Part3
*Kazuya Yamaji', Yusuke Sato’, Koutaro Nariki?,
Atsuko Kubo', Koji Asano', Ichiyo Matoba’, Takayuki
Nakano', Kazumasa Suyama1 (1. Mitsubishi Heavy
Industries, Ltd., 2. MHI NS Engineering Co., Ltd.)
10:30 AM - 10:45 AM
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modular ultra-safety micro reactor
*Shohei Otsuki’, Tadakatsu Yodo', Takeshi Koike",
Shota Kobayashi', Hironori Noguchi’, Satoru
Kamohara' (1. MHI)
11:30 AM - 11:45 AM

[3F10] An exploratory study on safety goals of
microreactor
*Shin-etsu Sugawara Sugawara1, Shohei Otsuki?,
Tadakatsu Yodo?, Satoru Kamohara® (1. Kansai Univ.,
2. MHI)
11:45 AM - 12:00 PM

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

[3F11-16] Improving Resilience of Nuclear

Structure
Chair:Shigeki Okamura(Toyama Prefectural Univ.)
2:45 PM - 4:25 PM Room F (E1 Bildg.3F No.31)

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

[3F06-10] Small Modular Reactor
Chair:Ken-ichi Fukumoto(Univ. of Fukui)
10:45 AM - 12:00 PM Room F (E1 Bildg.3F No.31)

[3F06] Development of an innovative small sodium-
cooled fast reactor
*Daisuke Watanabe', Keita Endo’, Hirotaka Nakahara®,
Kazuhiko Matsumura’, Kensuke Kinoshita? (1.
Hitachi-GE, 2. CRIEPI)
10:45 AM - 11:00 AM

[3FO7] Development of an innovative small sodium-
cooled fast reactor
*Sho Fuchita', Koji Fujimura’, Keita Endo’, Daisuke
Watanabe', Hirotaka Nakahara', kazuhiko matsumura”,
Ohta Hirokazu® (1. Hitachi GE, 2. CRIEPI)
11:00 AM - 11:15 AM

[3F08] Development of an innovative small sodium-
cooled fast reactor
*Guillaume Laurent Grandjean, Hirotaka Nakahara',
Takashi Abe', Kazuhiro Fujimata1, Kazuhiko
Matsumura® (1. HGNE)
11:15 AM - 11:30 AM

[3F09] Development of Mitsubishi multi-purpose
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[3F11] Development of Failure Mitigation Technologies
for Improving Resilience of Nuclear Structures
*Satoshi FUTAGAMI', Masanori ANDO', Hidemasa
YAMANO', Naoto KASAHARA? (1. JAEA, 2. UTokyo)
2:45 PM - 3:00 PM

[3F12] Development of Failure Mitigation Technologies
for Improving Resilience of Nuclear Structures
*Yuichi Onoda”, Kenichi Kurisaka®, Hidemasa Yamano'

(1. Japan Atomic Energy Agency)
3:00 PM - 3:15PM

[3F13] Development of failure mitigation technologies
for improving resilience of nuclear structures
*Y|JI YE!, Sho Hasegawa', Masakazu Ichimiya®, Naoto
Kasahara' (1. UTokyo)
3:15PM - 3:30 PM

[3F14] Development of Failure Mitigation Technologies
for Improving Resilience of Nuclear Structures
*|zumi Nakamura', Naoto Kasahara® (1. National
Research Institute for Earth Science and Disaster
Resilience, 2. The University of Tokyo)
3:30PM - 3:45PM

[3F15] Development of failure mitigation technologies
for improving resilience of nuclear structures
*Akihiro Mano', Takuya Sato', Masakazu Ichimiya’,
Naoto Kasahara® (1. The University of Tokyo)

3:45 PM - 4:00 PM

[3F16] Development of Failure Mitigation Technologies

for Improving Resilience of Nuclear Structures

*Kenichi Kurisaka’, Hiroyuki Nishino®, Hidemasa



Yamano' (1. JAEA)
4:00 PM - 4:15PM

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

[3G01-03] Analysis Method Development 4

Sensitivity Analysis
Chair:Satoshi Wada(Toshiba ESS)
9:30 AM - 10:20 AM Room G (E1 Bildg.3F No.32)

[3G01] Calculation of sensitivity coefficients for
nuclear model parameters
*Willem F.G. van Rooijen1 (1. Univ. of Fukui)
9:30 AM - 9:45 AM

[3G02] Correlation evaluation of critical and burnup
properties
*Hiroki Harada', Go Chiba' (1. Hokkaido Univ.)
9:45 AM - 10:00 AM

[3G03] Development of a robust nuclear data
adjustment method to outliers
*Yuhei Fukui', Tomohiro Endo’, Akio Yamamoto',
Shuhei Maruyama® (1. Nagoya University, 2. JAEA)
10:00 AM - 10:15 AM

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

[3G04-05] Uncertainty Evaluation
Chair:Tadafumi Sano(Kindai Univ.)
10:20 AM - 10:55 AM Room G (E1 Bildg.3F No.32)

[3G04] Uncertainty quantification of calculated
nuclear material inventory caused by
manufacturing tolerance of nuclear fuel
*Shunsuke Sato", Motomu Suzuki', Yasushi Nauchi’

(1. CRIEPI)
10:20 AM - 10:35 AM

[3G05] Discrepancy of Calculation Results Due to
Treatment of Manufacturing Uncertainties in
Fuel Assembly Geometry
*Tatsuya Fujita’ (1. NRA)

10:35 AM - 10:50 AM

Oral presentation | IlI. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety
[3G06-09] Advanced Reactor Property

Chair: Tomoaki Watanabe(JAEA)

10:55 AM - 12:00 PM Room G (E1 Bildg.3F No.32)

[3G06] Reduced Enrichment Project for KUCA Fuel(2)
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*Tsuyoshi Misawa', Hironobu Unesaki’, Yasunori
Kitamura', Yoshiyuki Takahashi' (1. Kyoto
University)
10:55 AM-11:10 AM

[3G07] Effect of Activation Reaction Rate on
Epithermal to Intermediate neutron in Reactor
Experiment
*Naoto Aizawa', Kosuke Kawabata' (1. Tohoku
Univ.)
11:10 AM - 11:25 AM

[3G08] An inherent safety gas-cooled fast reactor
concept of KAMADO-FR2
*Tetsuo Matsumura’, Takanori Kameyama' (1. Tokai
University)
11:25 AM - 11:40 AM

[3G09] Consideration of reactivity decrease by
assembling fuel assemblies in a heavy water-
cooled reduced-moderation reactor
*Tomoatsu Shinohara’, Yuki Sakurai®, Hiroki Ishida'?,
Naoyuki Takaki' (1. Tokyo City University, 2. Toshiba
Plant Systems &Services Corporation)

11:40 AM - 11:55 AM

Oral presentation | IlI. Fission Energy Engineering | 301-3 Research
Reactor, Application of Neutron

[3G10-11] Experiment Analysis(Graphite

Moderation Reactor)
Chair:Satoshi GUNJI(JAEA)
2:45 PM - 3:20 PM Room G (E1 Bildg.3F No.32)

[3G10] Evaluation of Cadmium sample reactivity worth
at the KUCA graphite moderated system core
*Seiji Yamasaki', Soichiro Moriya1, Irwan Liapto
Simanullang', Nozomu Fujimoto', Atsushi Sakon?,
Tadafumi Sano?, Yoshiyuki Takahashi® (1. Kyushu
Univ., 2. Kindai Univ., 3. Kyoto Univ.)
2:45PM - 3:00 PM

[3G11] Evaluation of Cadmium sample reactivity worth
at the KUCA graphite moderated system core
*Moriya Soichiro’, Nozomu Fujimoto', Irwan liapto
Simanullang’, Seiji Yamasaki®, Yoshiyuki Takahashi®,
Atsushi Sakon?, Tadashi Sano? (1. Kyushu Univ., 2.
Kindai, 3. Kyoto Univ.)
3:00 PM - 3:15PM

Oral presentation | IlI. Fission Energy Engineering | 301-3 Research
Reactor, Application of Neutron

[3G12-14] Medical Rl Production
Chair:Tatsuya Fujita(NRA)



3:20 PM - 4:10 PM Room G (E1 Bildg.3F No.32)

[3G12] Medical RI production in existing reactors
*Daiki lwahashi’, Yuto Sasaki', Shigetaka Maeda?,
Naoyuki Takaki' (1. TCU, 2. JAEA)
3:20PM - 3:35 PM

[3G13] Medical RI production in existing reactors
*Yuto Sasaki’, Daiki lwahashi', Shigetaka Maeda?,
Naoyuki Takaki' (1. TCU, 2. JAEA)
3:35PM - 3:50 PM

[3G14] Medical Rl Production in existing reactors
*Naoyuki Takaki', Daiki lwahashi’, Yuto Sasaki’,
Shigetaka Maeda® (1. Tokyo City University, 2. Japan
Atomic Energy Agency)
3:50 PM - 4:05 PM

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

[3H01-06] Irradiation Behavior
Chair:Kazutoshi Tokunaga(Kyushu Univ.)

9:30 AM - 11:00 AM Room H (E1 Bildg.3F No.33)

[3HO1] lon irradiation response of cold rolled and
recrystallized 12Cr ODS steel
*Jingjie Shen’, Takuya Nagasakaq, Takeo Muroga1,
Huilong Yang?, Sho Kano?, Hiroaki Abe? (1. NIFS, 2.
UTokyo)
9:30 AM - 9:45 AM

[3HO02] Evaluation of irradiation effects on high
entropy cuprate superconductors
*Kota Sakurai’, Naoko Oono’, Aichi Yamashita?,
Yoshikazu Mizuguchiz, Kiyohiro Yabuuchi®, Okinobu
Hashitomi® (1. Yokohama Natl. Univ., 2. Tokyo
Metropolitan Univ., 3. Kyoto Univ.)
9:45 AM - 10:00 AM

[3HO3] Neutron irradiation effects on material
properties and microstrctural development of
HFIR irradiated Tungsten
*Akira Hasegawa', Kenta Yoshida', Takeshi Miyazawa®
(1. Tohoku Univ., 2. JAEA)
10:00 AM - 10:15 AM

[3HO4] TEMPERATURE DEPENDENCE ON D RETENTION
FOR DAMAGED W-10%RE ALLOY
*Yasuhisa Oya1, Shiori Hirata', nao Inozume', Naoaki
Yoshida?, Tatsuya Hinoki®, Kiyohiro Yabuuchi® (1.
Shizuoka Univ., 2. Kyushu Univ., 3. Kyoto Univ.)
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10:15 AM - 10:30 AM

[3HO5] Responses of binary tungsten alloys to heavy
ion irradiation
*Yuji Hatano', Jing Wang™*, Takeshi Toyamaz, Tatsuya
Hinoki®, Kiyohiro Yabuuchi®* (1. Univ. of Toyama, 2.
Tohoku Univ., 3. Kyoto Univ., 4. Hefei Inst. Technol.)
10:30 AM - 10:45 AM

[3HO6] Evaluation of irradiation defect accumulation in
tungsten based on the rate theory
*Makoto Kobayashiq'z, Yasuhisa Oya® (1. National
Institute for Fusion Science, 2. SOKENDAI, 3. Shizuoka
University)
10:45 AM - 11:00 AM

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

[3HO07-10] Heat Load Testing of Divertor
Materials

Chair:Akira Hasegawa(Tohoku Univ.)
11:00 AM - 12:00 PM Room H (E1 Bildg.3F No.33)

[3HO7] Investigation of thermal property of W-SiC/SiC
joints under high heat load using ACT?2
*Hiroya Ise!, Naofumi Nakazato', Yukinori Hamajiz,
Jingjie Shen?, Hirotatsu Kishimoto® (1. Muroran IT, 2.
NIFS)
11:00 AM - 11:15 AM

[3HO8] Multiple irradiation experiment of tungsten
materials by negative hydrogen ion beam
*Koichiro Hirano', Makoto Fukuda®, Koichiro Ezato®,
Kazutoshi Tokunaga® (1. JAEA, 2. Kyushu Univ., 3.
QsT)
11:15 AM - 11:30 AM

[3HO9] Multiple irradiation experiment of tungsten
materials by negative hydrogen ion beam
*Makoto Fukuda’, Koichiro Hirano?, Kazutoshi
Tokunaga®, Koichiro Ezato' (1. QST, 2. JAEA, 3.
Kyushu Univ.)
11:30 AM - 11:45 AM

[3H10] Multiple irradiation experiment of tungsten
materials by negative hydrogen ion beam
*Kazutoshi Tokunaga1, Yukino Nomiyama1, Makoto
Fukuda?, Koichiro Ezato?, Koichiro Hirano® (1. Kyushu
Univ., 2. QST, 3. JAEA)
11:45 AM - 12:00 PM

Oral presentation | VI. Fusion Energy Engineering | 601-4 Reactor
Component Technology, First Wall, Divertor, Magnet



[3H11-12] Divertor Particle and Heat Tranport
Chair:Keisuke Mukai(Kyoto Univ.)
2:45 PM - 3:20 PM Room H (E1 Bildg.3F No.33)

[3H11] Evaluation of high wall temperature effect on
hydrogen isotope retention and impurities
deposition behavior for plasma exposed
tungsten in QUEST
*Shiori Hirata', Naoaki Yoshida®, Kazuaki Hanada?,
Yasuhisa Oya' (1. Shizuoka Univ., 2. Kyusyu Univ.)
2:45PM - 3:00 PM

[3H12] Reconstruction procedure of heat flux profile
on divertor tiles with heat balance
*Hiroto Matsuura®, Som Xuan Nhat Bui® (1. Osaka
Metropolitan University, 2. Osaka Prefecture
University)
3:00PM - 3:15PM

Oral presentation | VI. Fusion Energy Engineering | 601-6 Fusion Reactor
System, Design, Application

[3H13-15] Fusion Reactor System Design and
Safety

Chair:Yuji Hatano(Univ. of Toyama)
3:20 PM - 4:10 PM Room H (E1 Bildg.3F No.33)

[3H13] UNITY: Unique Integrated Facility for Fusion
Power Generation
*Shutaro Takeda', Satoshi Ogawa’, Yoshifumi Kume',
Colin Baus', Taishi Sugiyamaq, Masato Tabuchi,
Takashi Ino’, Kiyoshi Seko', Taka Nagao', Satoshi
Konishi'? (1. Kyoto Fusioneering Ltd., 2. Kyoto
University, 3. Kyushu University)
3:20PM - 3:35PM

[3H14] UNITY: Unique Integrated Facility for Fusion
Power Generation
*Satoshi Ogawa”, Colin Baus', Yoshifumi Kume', Taishi
SugiyamSugiyama’', Masato Tabuchi', Takashi Ino’,
Shutaro Takeda', Kiyoshi Seko', Taka Nagao1, Satoshi
Konishi' (1. Kyotofusioneering)
3:35 PM - 3:50 PM

[3H15] Study on organizing safety regulations and
licensing requirements for fusion DEMO
reactors
*Takashi Ino", Satoshi Konishi', Yoji Someya2 (1.
Kyoto Fusioneering Ltd., 2. QST)
3:50 PM - 4:05PM

Room |
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Oral presentation | I. General Issues | General Issues
[3101-02] Nuclear Non-proliferation, Safeguards

and Nuclear Security
Chair:HIROSHI SAGARA(Tokyo Tech)
9:45 AM - 10:15 AM Room | (E1 Bildg.3F No.34)

[3101] Proliferation Resistance and Physical Protection
of MSR
*Ritsuo Yoshioka', Yoichiro Shimazu?, Takeshi Morita',
Koji Ogasawara1, Motoyasu Kinoshita® (1.
International Thorium Molten-Salt Forum, 2. Beyond
Energy Research &Development Association)
9:45 AM - 10:00 AM

[3102] Realization of High-Secure Transportation Using
a Step-By-Step Approach
*Tomoe Yoshizako', Shin Muraoka', Mitsutoshi
mitsutoshi Suzuki', Shuichi Hasegawa1 (1. School of
Engineering, Nuclear Professional School, The
University of Tokyo)
10:00 AM - 10:15 AM

Oral presentation | IV. Nuclear Plant Technologies | 404-1 Techniques
for Non-Proliferation, Safeguards and Nuclear Security

[3103-03] Nuclear Non-proliferation and Nuclear

Security Technology
Chair:HIROSHI SAGARA(Tokyo Tech)
10:15 AM - 10:35 AM Room | (E1 Bildg.3F No.34)

[3103] Development and Demonstration of a Neutron
Resonance Transmission Analysis System using a
Laser Driven Neutron Source
*Jaehong Lee', Fumiaki Ito', Kota Hironaka', Mitsuo
Koizumi®, Jun-ichi Hori?, Kazushi Terada®, Akifumi
Yogo® (1. Japan Atomic Energy Agency, 2. KYOTO
UNIVERSITY, 3. OSAKA UNIVERSITY)
10:15 AM - 10:30 AM

Oral presentation | I. General Issues | General Issues

[3104-08] Social Survey and Risk Communication 1
Chair:Yoshihito Takeda(Hokkaido Univ.)
10:35 AM - 12:00 PM Room | (E1 Bildg.3F No.34)

[3104] Risk Communication in Energy Issues
*MIKIHIRO TADA'! (1. Institute of Nuclear Safety
System, Inc.)

10:35 AM - 10:50 AM

[3105] Why are young people more positive about the
use of nuclear power generation than older
people?

*Atsuko Kitada' (1.INSS)



10:50 AM - 11:05 AM

[3106] Measurement of Public Opinion on Nuclear Power
Generation (14)
*Tomohiro Fujita' (1. INSS)
11:05 AM - 11:20 AM

[3107] Analysis on the relationship between opinion and
knowledge possessed for nuclear power
generation
*Makoto Takahashi Takahashi', Saki Watanabe', Ryuma
Shineha® (1. Tohoku Univ., 2. Osaka Univ.)
11:20 AM - 11:35 AM

[3108] Analysis of topics for deepening the discussion
over nuclear power generation
*Nao Shiino’, Makoto Takahashi', Ekou Yagi® (1.
Tohoku Univ., 2. Osaka Univ.)
11:35 AM - 11:50 AM

Oral presentation | |. General Issues | General Issues

[3109-13] Social Survey and Risk Communication 2
Chair:Makoto Takahashi Takahashi(Tohoku Univ.)
2:45 PM - 4:05 PM Room | (E1 Bildg.3F No.34)

[3109] Residents” Attitudes towards Shelter-in-place:
The Case of Mito City, Ibaraki Prefecture
*Fumie Yamaguchi', Shogo Takahara', Kazuya
Yamamoto', Naoya Sekiya® (1. JAEA, 2. UTokyo)
2:45PM - 3:00 PM

[3110] About ethical issues in the practice of dialogue
*Yoshihito Takeda' (1. Faculty of Engineering,
Hokkaido University)
3:00PM - 3:15PM

[3111] Consideration in Public Opinion Concerning
Nuclear Power Generation in the United States,
Europe and Asia (2)
*Shinichi Oiso' (1. INSS)
3:15PM - 3:30 PM

[3112] Differences in Knowledge and Experience
regarding Radiation Risk between the Public and
Experts
*REIKO KUWAGAKI", MOTOKO KOSUGI?, TOMOKO
TSUCHIYA® (1. CRIEPI, 2. Shizuoka Univ., 3.
TONeRiCo)
3:30 PM - 3:45 PM

[3113] Discussion on ALPS Treated Water with
Reference to the Method of Deliberative Poll
Design and Implementation of Forum for National

Institute of Technology Students(2)
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*Kyoko Oba’, Noboru Yanase?, Ryota Matsui® (1.
JAEA, 2. Nihon Univ., 3. Yamanashi Prefectural Univ.)
3:45 PM - 4:00 PM

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

[3J01-05] SeismicPRA
Chair:Sunghyon Jang(Hokkaido Univ.)
9:30 AM - 10:55 AM Room J (E1 Bildg.4F No.42)

[3J01] A Framework of RI-PB Design Application for
Seismic Events
*Noa Matsumaru', Yasuki Ohtori’, Hitoshi Muta’,
Toshiaki Sakai?, Yoshifumi Katayama® (1. TCU, 2.
CRIEPI, 3. Chuden Engineering Consultants)
9:30 AM - 9:45 AM

[3J02] Development of a random number generation
method for earthquake risk assessment
*Daichi Ogawa', Shota Terayama', Yasuki Ohtori’,
Hitoshi Muta® (1. TOKYO CITY UNIVERSITY)
9:45 AM - 10:00 AM

[3J03] Evaluation of Seismic Diversity of SSC system in
PRA
*Katayama Yoshifumi®, Yasuki Ohtori?, Toshiaki
Sakai®, Hitoshi Muta® (1. Chuden Engineering
Consultants, 2. TCU, 3. CRIEPI)
10:00 AM - 10:15 AM

[3J04] Evaluation of Seismic Diversity of SSC system in
PRA
*Mitsuharu Ohara', Yasuki Ohtori’, Hitoshi Muta’,
Yoshifumi Katayamaz, Toshiaki Sakai® (1. TCU, 2.
CEC, 3. CRIEPI)
10:15 AM - 10:30 AM

[3J05] Industry's activities to refine direct core
damage scenarios in Seismic PRA
*Takahiro Watanabe', Shudai Fujimotoz, Shuhei
Matsunaka®, Bumpei Fujioka®, Ryusuke Haraguchi®,
Takashi KATO®, Kensuke Toyoshima’ (1. TEPCO HD, 2.
KEPCO, 3. TEPSYS, 4. HGNE, 5. MHI, 6. TOSHIBA ESS,
7.NEL)
10:30 AM - 10:45 AM

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

[3J06-09] External/DynamicPRA
Chair:Hitoshi Muta(TCU)
10:55 AM - 12:00 PM Room J (E1 Bildg.4F No.42)



[3J06] Improvement of Evaluation Method for Flooding
Propagation for Internal Flooding PRA
*Daichi Nagai', Koji Tasaka', Koji Shirai' (1. CRIEPI)
10:55 AM - 11:10 AM

[3J07] Applicability of computer codes of tornado-
borne missile strike probability toward tornado-
PRA
*YUZURU EGUCHI", TAKAHIRO MURAKAMI', KOSUKE
NAMBA', YASUO HATTORI" (1. Central Research
Institute of Electric Power Industry)
11:10 AM - 11:25 AM

[3J08] Study on improvement of the efficiency of
statistical sampling of rare event evaluation
applicable for Multi-Unit Dynamic PRA using
Continuous Markov process Monte Carlo method
*Tomomi Hanai', Satoshi Shinzaki', Takamasa
Kurokawa', Kensuke Toyoshima1, Masayuki Hijiya1,
Sunghyon Jang?, Akira Yamaguchi® (1. NEL, 2.
UTokyo)
11:25 AM - 11:40 AM

[3J09] Approach Comparison of Uncertainty Treatment
in PRA and Dynamic PRA
*Xiaoyu Zheng1, Hitoshi Tamaki’, Tomoyuki Sugiyama1

(1. JAEA)

11:40 AM - 11:55 AM

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

[3J10-14] HRA/CMF/Decommissioning
Chair: Tomohiko lkegawa(Hitachi)
2:45PM - 4:10 PM Room J (E1 Bildg.4F No.42)

[3J10] A Study on Human Error Probability Considering
Environmental Change caused by Multi-unit
Effect
*Sunghyon Jang', Akira Yamaguchi?, Tomomi Hanai®,
Satoshi Shinzaki®, Takamasa Kurokawa®, Kensuke
Toyoshima3, Masayuki Hijiya3 (1. The University of
Tokyo (Currently,Hokkaido University), 2. The
University of Tokyo (Currently, NSRA), 3. Nuclear
Engineering, Ltd)
2:45PM - 3:00 PM

[3J11] Consideration of human factors in safety of
spent fuel pool using the CMMC method
*Kaito Mori", Yuki Morishita®, Akio Yamamoto',
Tomohiro Endo’ (1. Nagoya Univ.)
3:00 PM - 3:15PM
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[3J12] Importance Measure Considering Common Cause
Failure
*Yasuki Ohtori’, Hitoshi Muta', Toshiaki Sakai® (1.
Tokyo City University, 2. CRIEPI)
3:15PM - 3:30 PM

[3J13] Research on problem-solving strategies and
processes to achieve safe and smooth
decommissioning
*Toshiyuki Takeda', Masaki ONODERA", Shintaro
YAGI", Tomoaki SUENAGA", Harunaga YANAGAWA',
Kiyoshi NAKAJIMA", Junji ETO", Hiroshi SUZUKI" (1.
Mitsubishi Research Institute, Inc.)
3:30 PM - 3:45PM

[3J14] Research on problem-solving strategies and
processes to achieve safe and smooth
decommissioning
*Masaki Onodera’, TOshiyuki Takeda', Shintaro Yagi1,
Tomoaki Suenaga’, Harunaga Yanagawa', Kiyoshi
Nakajima®, Junji Eto’, Hiroshi Suzuki' (1. MRI)
3:45PM - 4:00 PM

Oral presentation | IV. Nuclear Plant Technologies | 401-3 Reactor
Design, Construction and Examination of Nuclear Power Station,
Aseismatic Design, Nuclear Ship

[3K01-06] Seismic Technologies, Development of

SMR
Chair:Tadashi Murofushi(TOSHIBA ESS)
10:15 AM - 11:55 AM Room K (E1 Bildg.4F No.43)

[3KO1] Influence of Cut-off Frequency of Modal
Superposition Method for Seismic Response
Evaluation Using Three-Dimensional Finite
Element Method Model
*Takahito Kumagai', Kazuma Hirosaka®, Naotomo
Maruyama?, Yusuke Minakawa? (1. Hitachi, 2. HGNE)
10:15 AM - 10:30 AM

[3K02] Numerical Analysis for Clarifying Dynamic
Buckling Behavior of PWR-CV during a Seismic
Excitation
*Shinjiro Hidaka', Gaku Shoji' (1. University of
Tsukuba)

10:30 AM - 10:45 AM

[3K03] Technical Demonstration for NuScale
" VOYGR™"

*Ryuki Tahara', Yasutomi Morimoto’, Daisuke Koike?,

Yasuharu Kimura?, Masanori |jichi?, Paul Boyadjan® (1.



JGC, 2. IHI, 3. NuScale Power)
10:45 AM - 11:00 AM
[3K04] Technical Demonstration for NuScale
" VOYGR™"
*Daisuke Koike', Satoru Kai', Yasutomi Morimoto?,
Paul Boyadjan® (1. IHI, 2. JGC, 3. NuScale Power)
11:00 AM - 11:15 AM
[3KO5] Technical Demonstration for NuScale
" VOYGR™"
*Eiji Kawada', Yuuki Sato', Shunji Kataoka', Tomoyuki

Umezawa”, Tsuyoshi Fujita1, Shinichi Aya1, Yasutomi

Morimoto®, Daisuke Koike?, Paul Boyadjan® (1. JGC, 2.

IHI, 3. NuScale Power)
11:15 AM - 11:30 AM

[3K06] Technical Demonstration for NuScale
“ VOYGR™”
*Yuki Sato”, Shunji Kataoka”, Eiji Kawada', Yasutomi
Morimoto®, Tomoyuki Umezawa’, Takahisa Kawase?,
Daisuke Koike®, Paul Boyadjan® (1. JGC, 2. Kajima, 3.
IHI, 4. NuScale Power)
11:30 AM - 11:45 AM

Oral presentation | IV. Nuclear Plant Technologies | 401-3 Reactor
Design, Construction and Examination of Nuclear Power Station,
Aseismatic Design, Nuclear Ship

[3KO7-10] Improving the Operation of Nuclear
Regulatory Inspections, Development

of Automatic Design System Using Al
Chair:Fumihiko Ishibashi(TOSHIBA ESS)
2:45 PM - 3:55 PM Room K (E1 Bildg.4F No.43)

[3K07] Study on the improving the operation of nuclear
regulatory inspections
*Shintaro Yagi’, Junji Eto’, Hiroki Sugino’, Masaki
Onodera’, Kiyoshi Nakajimaq, Nobuaki yoshizawa”,
Kiyoteru Suzuki' (1. Mitsubishi Research Institute)
2:45PM - 3:00 PM

[3K08] Research on the improving the operation of
nuclear regulatory inspections
*Junji Eto’, Hiroki Sugino', Masaki Onodera’, Shintaro
Yagi', Kiyoshi Nakajima', Nobuaki Yoshizawa’,
Kiyoteru Suzuki' (1. MRI)
3:00 PM - 3:15PM

[3K09] Development of Automatic Design System for
Piping, Air Conditioning Duct and Cable Tray
Using Al
*Shiro Takahashi', Keita Okuyama’, Junta Yamada?,

Tomoyasu Inoue?, Eisuke Wakabayashiz, Michiaki
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Kurosaki?, syonosuke Yukita® (1. Hitachi, 2. HGNE, 3.
Hitachi Industry &Control Solutions)
3:15PM - 3:30 PM

[3K10] Development of Automatic Design System for
Piping, Air Conditioning Duct and Cable Tray
Using Al
*Junta Yamada', Tomoyasu Inoue', Michiaki Kurosaki’,
Eisuke Wakabayashi', Shiro Takahashi?, Keita
Okuyama?, Shonosuke Yukita® (1. HGNE, 2. Hitachi, 3.
Hitachi Industry &Control Solutions)
3:30 PM - 3:45PM

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

[3L01-04] Fukushima NPPs Accident
Chair:Hiroyuki Yoshida(JAEA)
9:30 AM - 10:35 AM Room L (E1 Bildg.4F No.44)

[3L01] In-Vessel Phase MAAP Analysis Based on the
Latest Findings on Fukushima Daiichi Nuclear
Power Station in JFY2021
*|kken Sato Sato', Takuya Yamashita', Shinji
Yoshikawa', Michal Cibula?, Shinya Mizokami® (1.
Japan Atomic Energy Agency, 2. Tokyo Electric Power
Company Holdings)
9:30 AM - 9:45 AM

[3L02] In-Vessel Phase MAAP Analysis Based on the
Latest Findings on Fukushima Daiichi Nuclear
Power Station in the JFY 2021
*Takuya Yamashita', Ikken Sato’, Shinji Yoshikawa”,
Michal Cibula?, Shinya Mizokami? (1. Japan Atomic
Energy Agency, 2. Tokyo Electric Power Company
Holdings, Inc.)
9:45 AM - 10:00 AM

[3L03] Fukushima Daiichi NPP Unit 2 Suppression
Chamber Lower Part Leak Caused by Seismic
Ground Motion
*FUMIYA TANABE' (1. Sociotechnical Systems Safety
Research Institute)
10:00 AM - 10:15 AM

[3L04] Temperature change due to oxidative cooling
under the fuel rod exposure in Fukushima One
No.1 Reactor
*Kiyoshi Yoneyama', Kazuo Watanabe?, Kouji Kihara®,
Kouhei Kawano (1. H.O.Yoneyama, 2. WNR-Cx
Watanabe Lab., 3. Tokyo Gas Co.Ltd.)



10:15 AM - 10:30 AM

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

[3L05-11] Fast Reactor Thermal Hydraulics
Chair:Masaaki Tanaka(JAEA)
10:35 AM - 12:30 PM Room L (E1 Bildg.4F No.44)

[3LO5] Evaluation of core thermal hydraulics in pool-
type SFR
*Junji Endo’, Hiroyuki Hagiwara®, Akira Imamura’,
Tomo Imamura’, Ezure Toshiki?, Hamase Erina?,
Masaaki Tanaka? (1. MFBR, 2. JAEA)
10:35 AM - 10:50 AM

[3L06] Development of the integrated analysis model
for the ex-vessel phenomena in the sodium-
cooled fast reactor
*Mitsuhiro Aoyagi’, Akihiro Uchibori', Toru Makino?,
Hiroshi Ohki® (1. JAEA, 2. NESI, 3. NDD)
10:50 AM - 11:05 AM

[3L0O7] Development of fundamental numerical
simulation system for integrated safety
evaluation in various innovative sodium-cooled
fast reactor
*Akihiro Uchibori', Yasushi Okano', Takashi Takata'

(1. JAEA)

11:05 AM - 11:20 AM

[3L08] Development of fundamental numerical
simulation system for integrated safety
evaluation in various innovative sodium-cooled
fast reactor
*Takashi Abe', Hirotaka Nakahara', Mitsuhiro Aoyagi2

(1. HGNE, 2. JAEA)

11:20 AM - 11:35 AM

[3L09] Development of fundamental numerical
simulation system for integrated safety
evaluation in various innovative sodium-cooled
fast reactor
*Masateru Sonehara’, Mitsuhiro Aoyagi1, Wataru
Kosaka', Akihiro Uchibori’, Yasushi Okano' (1.
JAEA)
11:35 AM - 11:50 AM

[3L10] Development of fundamental numerical
simulation system for integrated safety
evaluation in various innovative sodium-cooled
fast reactor
*Tohru Suzuki', Haruki Honda', Shuntaro Aono’, Ken-

ichi Kawada?, Shinya Ishida?, Yasushi Okano? (1.
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Tokyo City University , 2. JAEA)
11:50 AM - 12:05 PM

[3L11] Development of fundamental numerical
simulation system for integrated safety
evaluation in various innovative sodium-cooled
fast reactor
*Yuji Ohishi’, Tomoya Takatani’, hiroaki Muta’,
Toshiki Kondo?, Shin Kikuchi® (1. Osaka Univ., 2.
JAEA)
12:05PM -12:20 PM

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

[3NO1-03] Nuclear Data Measurement 1
Chair:Atsushi Kimura(JAEA)
10:00 AM - 10:50 AM Room N (E2 Bildg.1F No.102)

[3NO1] Re-experiment for evaluation of energy
resolution for pulsed neutron source in the
KURNS-LINAC
*yasunori matsuo’, Jun-ichi Hori?, Yoshiyuki
Takahashi?, Hiroshi Yashima?, Kazushi Terada?,
Takashi Kanda', Tadafumi Sano’ (1. Kindai Univ., 2.
Kyoto Univ.)

10:00 AM - 10:15 AM

[3NO2] Preliminary experiment for verification of
thermal neutron scattering law data
*Jun-ichi Hori", Tadafumi Sano?, Kazushi Terada’,
Yoshiyuki Takahashi', Hiroshi Yashima' (1. Kyoto
Univ., 2. Kindai Univ.)

10:15 AM - 10:30 AM

[3NO3] Neuton-induced cross-section measurement of
hydrogen containing materials: o-xylene, p-
xylene and m-xylen
*Masahide Harada', Yutaka Abe?, Makoto
Teshigawara', Motoki Ooi’, Yujiro Ikeda®, Kenichi
Oikawa’, Seiko Kawamura', Yasuhiro Inamura’ (1.
JAEA, 2. Kyoto Univ, 3. RIKEN)

10:30 AM - 10:45 AM

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

[3N0O4-07] Nuclear Data Measurement 2
Chair:Jun-ichi Hori(Kyoto Univ.)
10:50 AM - 12:00 PM Room N (E2 Bildg.1F No.102)




[3NO4] Neutron capture cross-section measurement of
lead-204 by mass spectrometry
*Shoji NAKAMURA", Atsushi KIMURA', Syunsuke
ENDO’, Yuji SHIBAHARA?, Toshiyuki SHIZUMA® (1.
JAEA, 2. KURNS, 3. QST)
10:50 AM - 11:05 AM

[3NO5] Neutron Capture Cross Section Measurement of
24‘IAm
*Gerard Rovira Leveroni’, Atsushi Kimura', Shoji
Nakamura', Shunsuke Endo’, Osamu Iwamoto”,
Nobuyuki lwamoto', Katabuchi Tatsuyaz, Yu Kodama?,
Hideto Nakano? (1. JAEA, 2. Tokyo Tech)
11:05 AM - 11:20 AM

[3NO6] Measurement of photoneutron spectra for 17
MeV linearly polarized photon on Ta, W, and Bi
targets
*Thuong Thi Hong Nguyenﬂ, Toshiya Sanami'?,
Hirohito Yamazaki'?, Toshiro Itoga®, Yoichi Kirihara®,
Kenta Sugihara?, Mohd Faiz Mohd Zin", Shuji
Miyamoto®, Yoshihiro Asano®® (1. SOKENDAI, 2. KEK,
3. JASRI, 4. JAEA, 5. Osaka University)
11:20 AM - 11:35 AM

[3NO7] Dipole strengh distribution in Pb-204
*Toshiyuki Shizuma', Shunsuke Endo?, Atsushi
Kimura?, R Schwengner®, R Beyer?, T Hensel®, H
Hoffmann®, A Junghans3, A Wagner3, N Tsoneva® (1.
QST, 2. JAEA, 3. HZDR, 4. ELI-NP)
11:35 AM - 11:50 AM

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

[3N0O8-13] Nuclear Data Measurement 3
Chair:tatsuhiko ogawa(JAEA)
2:45 PM - 4:25 PM Room N (E2 Bildg.1F No.102)

[3N0O8] Development of a proton spectrometer using
Cherenkov radiation (1)
*Shin-ichiro Meigo1, Keita Nakano, Yuji Yamaguchiq,
Kenichi O’csuji2 (1. JAEA/J-PARC, 2. NICT)
2:45PM - 3:00 PM

[3NO9] Measurement of nuclide-production cross
sections by a few GeV proton bombardment on
Si
*Kenta SUGIHARA', Shin-itiro MEIGO', Hiroki
IWAMOTQ', Keita NAKANO", Fujio MAEKAWA' (1.
JAEA)
3:00PM - 3:15PM

©Atomic Energy Society of Japan
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[3N10] Measurement and analysis of 107-MeV proton-
induced neutron yields for iron, lead and
bismuth
*Hiroki Iwamoto', Shinichiro Meigo’, Daiki Satoh’,
Yosuke Ilwamoto', Keita Nakano', Kenta Sugihara1,
Katsuhisa Nishio®, Yoshihiro Ishi?, Tomonori Uesugi?,
Yasutoshi Kuriyama® (1. JAEA, 2. Kyoto Univ.)
3:15PM - 3:30 PM

[3N11] Measurement of o of 230 MeV/u incident
electric charged particles production double
differential cross section
*furuta toshimasa', Uozumi Yusuke', Yamaguchi Yuji?,
lwamoto Yosuke?, Sanami Toshiya®, Koba Yusuke® (1.
Kyushu Univ., 2. JAEA, 3. KEK, 4. QST)

3:30 PM - 3:45PM

[3N12] Development of secondary light charged
particles measurement system for negative
muon nuclear capture reactions
*Masaya Oishi', Shoichiro Kawase', Yukinobu
Watanabe', Teppei Kawata', Kitafuji Kentaro', Hiroki
Nishibata', Megumi Niikura?, Daisuke Suzuki?, Shintaro
Go?, Teiichiro Matsuzaki® (1. Kyushu Univ., 2.
RIKEN)
3:45PM - 4:00 PM

[3N13] Preliminary experiment for measurement of
radioisotope production from negative muon
capture
*Yuji Yamaguchi', Masahide Harada', Naritoshi
Kawamura?, Katsuhiro Haga' (1. JAEA, 2. KEK)

4:00 PM - 4:15 PM
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1 Radioactive Waste Management

[3A01-05] Stabilization and Immobilization 3

Chair:Ryosuke Maki(Okayama Univ. of Science)
Fri. Sep 9, 2022 9:30 AM - 10:55 AM Room A (E1 Bildg.1F No.10)

[3A01] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
*Norihisa Osawa', Yoshihisa Kaneda', Kazuki Matsuzawa?, Michio Kikuchi?®, Takeshi Yamamoto?,
Ayaka Kakuda®, Tomoyuki Sone®, Takeshi Osugis, Ryoichiro Kuroki® (1. Taiheiyo Consultant, 2.
CRIEPI, 3. IRID/JAEA)
9:30 AM - 9:45 AM

[3A02] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
*Kazuki Matsuzawa’, Michio Kikuchi’, Takeshi Yamamoto', Norihisa Osawa?, Ryo Sakamoto?,
Yoshihisa Kaneda?, Ayaka Kakuda®*, Tomoyuki Sone®*, Takeshi Osugi**, Ryoichiro Kuroki** (1.
CRIEPI, 2. Taiheiyo Consultant, 3. IRID, 4. JAEA)
9:45 AM - 10:00 AM

[3A03] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
*Ayaka Kakuda', Masahiro Namiki'*, Kouiti Tabata®, Norihisa Osawa?, Yoshihisa Kaneda?, Michio
Kikuchi®, Takeshi Yamamoto®, Tomoyuki Sone', Takeshi Osugiq, Ryoichiro Kuroki' (1.
IRID/JAEA, 2. Taiheiyo Consultant, 3. CRIEPI, 4. present: Inspection Development)
10:00 AM - 10:15 AM

[3A04] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
*Takumi Taniguchi', Masahiro Namiki'?, Koichi Tabata', Ayaka Kakuda', Tomoyuki Sone’,
Takeshi Osugi’, Ryoichiro Kuroki' (1. IRID/JAEA, 2. Inspection Development)
10:15 AM - 10:30 AM

[3A05] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
*Koichi Tabata', Masahiro Namiki®, Osawa Norihisa®, Ryo Sakamoto?, Yoshihisa Kaneda?, Ayaka
Kakuda', Tomoyuki Sone’, Takeshi Osugi®, Ryoichiro Kuroki’ (1. IRID/JAEA, 2. Taiheiyo
Consultant, 3. Inspection Development)
10:30 AM - 10:45 AM

©Atomic Energy Society of Japan
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Research and development on preceding processing methods for contaminated water management waste at
Fukushima Daiichi Nuclear Power Station
(28) Characteristic evaluation of simulated slurry cement solidified body added chemical admixture
REE ACAY, A A, RalE 2 g AR R R AR 500,

BIR 23, R sl 3, Bk se—Rg 3
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SEXE [1] £H5, HARFHFE 2021 F£KOKE 3A03,452 T4 202149 A

*Norihisa Osawa', Yoshihisa Kaneda', Kazuki Matsuzawa?, Michio Kikuchi?, Takeshi Yamamoto?, Ayaka Kakuda?, Tomoyuki Sone?,
Takeshi Osugi® and Ryoichiro Kuroki?

ITaiheiyo Consultant, 2CRIEPI, *IRID/JAEA
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Research and development on preceding processing methods for contaminated water management waste at

Fukushima Daiichi Nuclear Power Station
(29) Characteristic evaluation of simulated slurry alkali-activated material solidified body added chemical
admixture
RAVR BRY, AgM B, A BUGE, RKER RAA BOR st el A AR B0,
BIR 23, Kz a3, Bk se—Rg
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1. ﬁ%

S — I IR EIT ORI THRAT D ALPS AT U —iX, EIZKBBEAT Y — kA7 U —

HFehd, ThHDRAT Y —BEHEY & ELALEET 5 7= :\Twﬁvﬁﬁwﬂmmmﬁ@%éMTwé

AWFFETIE, AAM B AR, AT U —BESEMFRIE, AAM IREGL AR O AA DR L TH RN a8
KA L U, 8K 2 A8 9 % 3 TIREMWEC B SR IH =R e & O BB PERE 2 ] | T & 2 05T L7,

2. BBRAE

ALNAN CENIAZ A -EIE AT T RIRG Y Z AAM B R & Uiz, KT Z A 1 5 & NaOH
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*Kazuki Matsuzawa', Michio Kikuchi!, Takeshi Yamamoto', Norihisa Osawa?, Ryo Sakamoto?, Yoshihisa Kaneda?, Ayaka Kakuda?,
Tomoyuki Sone?, Takeshi Osugi® and Ryoichiro Kuroki?
ICRIEPI, 2Taiheiyo Consultant, 3SIRID/JAEA
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Research and development on preceding processing methods for contaminated water management waste at
Fukushima Daiichi Nuclear Power Station
(30) Evaluation of Radiation Effects on Solidified Products Containing Chemical Admixtures
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*Ayaka Kakuda'!, Masahiro Namiki', Koichi Tabata', Norihisa Osawa?, Yoshihisa Kaneda?, Michio Kikuchi®, Takeshi Yamamoto?,
Tomoyuki Sone', Takeshi Osugi' and Ryoichiro Kuroki'
' IRID/JAEA, *Taiheiyo Consultant, 3CRIEPL., *present: Inspection Development
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Research and development on preceding processing methods for contaminated water management waste at
Fukushima Daiichi Nuclear Power Station
(31) Investigation of calorific value range from thermography for cementation of contaminated water

management waste
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L72(3R 2), MRHEBEIEMIIRK A~ DR ICH BN E C D~ 7 R BAATK) | BEfeHE
AP L OB A T ) —, Bt 25 U —& AU, e o S
3. #BR REEER T — 13 B
A b OV - KFIR IS ENREANT 2 72, & A > b +flike [FEERTY - 3.4 ]

FMFTHRKRATIZI2K Thoto, SEEAT Y =3 AL b EHASTEWEKAT 3.4 K 278 LA, 1€
ko BHVHIE TIXELATRE TH D, —F . BEULARE TH DM~ 712U LTI KAT 241 K 2R L7z, X
T, BEEEMIIR L TIRIRE B O F P 2 A9~ 2 T BT Ko TREMEAE & HE T 2 B eI 3.4
~ 241K ORICH D LR STz, ARITEMEOHIIRHEPH 2 HITRO L7200, BAEORRD(LFWEE
HGUTENIE DO BT 21TV, Mk L TR 2 D T <,

BHEE KBRS0 3 EERR AR THEIF « IR R B3 H Mg e (BIARBEIEY DALEE - IS 2B 78R %8) | 1T K
STEBLIZLDTH D,

SEXER [1] ARDL, HARTIFE 2021 FFKOKRE, 3A01, A T4 202149 A

*Takumi Taniguchi', Masahiro Namiki'?, Koichi Tabata', Ayaka Kakuda' Tomoyuki Sone!, Takeshi Osugi! and Ryoichiro Kuroki'

1 TRID/JAEA, present: Inspection Development.
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(32) {EREMLRIEEMEREICE T HEXEZRA L E/DMRIEFEDORE
Research and development on preceding processing methods for contaminated water management waste at
Fukushima Daiichi Nuclear Power Station
(32) Investigation of downsizing method by using centrifuge tube for screening of solidifiable contaminated
water management waste
T e, WA R, RERRA, R ST, e A,

A OO, BIREZ, K2R, BA !

' EBRBEAT I IE R SRR B AR - SRR SRR, R YL v b

ZRRIMEIR D BEFEW 54 D AR B LAL B AT REME 2 )3 5 FIE DM DI B A v M7 VT U G
Bra i CEbs 2 ER L et E OIS 2 KT — 2 2 BUF L T %, ARFZE TIRE AR
AR OHUE < B M OFRBRBEEY BRI E T 5720 HILE 2 W7o IEEATE IS 1 2 BE R RITIE 4 & |
ANRIGORHNZ K %12 HERERIE O AT REMEIC B L TRRE 21T - 7,

X—0—F : @R R OREN. GYRKAEL REEEY, A7 Y —=r U BER A, R

1.#8

W IR 1 R T O YK AL 5\ VTR T 5 SRR BESEM IS LT AR L ALEE D3 R % 5 5)
(T B RAETENOMBLED TS, ZOFMMER L U CEHLIR OBBRFRTR R 1 B A
HTIh D, ZHEYMIEEBAR BN TS NICEET 5 2 L0 X A EEROMIE < ERE B LT, 2l
TAT LRV 4 72 B IR O BERS I I O HE R 35 & ONB A MERRBR 7 E200 MR EIC D W TR L 72,
2. BERERRMAEZ A RS ORE )
T AV MDA (OPC) L OMEEEIEY (REEA T Y — : CS, #k3til
2FY—118) AEAFBEIREERGE LT, ~—2 b &R LSELE NI
FHIL T/ D 24 WillI#E & ORISR & BUS LTz, T CORMBT~— ere i
X%®&F%%#%ﬁ&E%%W@ﬁT(WEE)ﬂ%%&mxl)$%ﬁ SrierREEEREEY

BE TR (us)

(o & D FE A ORI A TR TR T = £ 408 SR, o s
3. ANS BB H R BE D /N LR E s | O | m |
Cs, Sr, Sn¥ LU Ce A L7z OPC ELAEHE XS L LT, MILEN TR — Colfen’)
BRATAEZR & 91 ANS AR AR IR A/ VL (2 1) L7- Simple ANS %% | b | 7% ™ | © O
B Ly TR L 7238 A P O TE R EE 2 2 L7z, B B oRd - TR0 | e | 28 | @ 52

iR LR R OBIRZ X 2 (1R T, Ao DR OEIT Simple ANS #£0
J7H% ANS FEUER HEABRTE & e L T/ S WS, iR RO IR AL OB 23 1

ET—HLTWDZ D, EILEIZXL D Simple ANS EIITTEDORH LT

S UL TR S . e ||
B RFRRIE. AR 3 IS TR - BRACT R EERMNE EREEDOL Y
B IS B BT | 1ok > THEHM LT b T B, me e

BEXE [1]1A06, ARFEFEE 2020 FEHKOKE, 2B08, A>T 4 202049 H

* Koichi Tabata', Masahiro Namiki! Norihisa Osawa?, Ryou Sakamoto?, Yoshihisa Kaneda?, Ayaka Kakuda', Tomoyuki Sone' Takeshi
Osugi' and Ryoichiro Kuroki'
' IRID/JAEA, *Taiheiyo Consultant.
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Atomic Energy Society of Japan 2022 Fall Meeting

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

[3A06-09] Stabilization and Immobilization 4
Chair:Tomofumi Sakuragi(RWMC)
Fri. Sep 9, 2022 10:55 AM - 12:00 PM Room A (E1 Bildg.1F No.10)

[3A06] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
*Junya Sato', Takumi Taniguchi', Kazuki Matsuzawa?, Michio Kikuchi?, Takeshi Yamamoto?,
Ayaka Kakuda', Tomoyuki Sone’, Takeshi Osugi’, Ryoichiro Kuroki' (1. JAEA, 2. CRIEPI)
10:55 AM - 11:10 AM

[3A07] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
*Yuta Takahashi', Mayu Enomoto', Ayaka Kakuda', Tomoyuki Sone', Takeshi Osugi’, Ryoichiro
Kuroki' (1. IRID/JAEA)
11:10 AM - 11:25 AM

[3A08] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
*Ryo Sakamoto’, Yutaro Kobayashi', Kazuko Haga', Ayaka Kakuda®®, Tomoyuki Sone®®, Takeshi
Osugi®?, Ryoichiro Kuroki*® (1. Taiheiyo Consultant, 2. IRID, 3. JAEA)
11:25 AM - 11:40 AM

[3A09] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
Kazuyoshi URUGA", *Shizue FURUKAWA', Tadafumi KOYAMA', Ayaka KAKUDA?, Tomoyuki SONE
?, Takeshi OSUGI?, Ryoichiro KUROKI® (1. CRIEPI, 2. IRID/JAEA)
11:40 AM - 11:55 AM

©Atomic Energy Society of Japan
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(33) REREFHLSELEROEEICRIFTEE

Research and development on preceding processing methods for contaminated water management waste at
Fukushima Daiichi Nuclear Power Station
(33) Effect of storage condition on alteration behavior of solidified body

PERR ML, A R, AR R 40 B4 AR RE
AH B, G Ez, R L, BAR e
' EBRBEIF AT TEBR SR AR B AR 7 T SEBR SRR AR, 2 ) R BITSE AT

5 55— IR J) FEFEFT OIG Ge/AKAL PR TR A~ 2 15 G /K AL B IR BEFEN) D E AR 2 IR APy L T2 BRIC I8 1T %
PEREDZAL ZHEE T D720, JEIIADIR R ZE (L AATRUBRIC X 0 (REERBE T ISR U D EMLIR DL 25 LTz,
—EOREHI B W T HEMFIREEME T U, RAEFEREEC K o TIIEHBARTERED LT 2 2 L3 3o Tz,
F—T— R BYOKLB ZIREFEY . B A b TR VIR RIIZE, AR 2 E bR

1. %8
& B — R 1R BT OIE Y KAV CRA T D75 YK AR R BEZEMIC B L T, FEALER I 368 F mTRE 70 LB
Bt 2+ 2 FIEOEICE T 5720, SRECEREAT o FAVEREMG I L3 72 T — 2 OB 28 T
Do BEBREIC X o IR E LIROPERENZAL 35 Z E M EE SN D e, & FOBEILKROEE R
BEHIRET A Z EANECTH D, ARETIE., EROMREEEE S L7 BY0EES bam (An
) &1TV, ELEEt oD EL 2 A LT,

2. M LHEBRA

WEARNL T FEA R (OPC) BIOT A VIEHEME (AAM) & LTAX AT 2 100%D M 35 X
KA Z A D 40%% @& AT ZIC @ L 7= MB40 O 3 fE A2 B LB & LTIV, Bpeiemy e L, f
HEIRBEA T U — (CS) IROB I OBEILIEA T VU — (S) IRADELFEZ TN EER L, AR
DOIRFESRME, IRITAT O« FfRKIR e E0vD 1AM A —-5°C 12T 160 47, 45°C 12T 160 /7 & L, e
AFEE LTz, 100, 200 33 508280 JEIMIRRE U 7= ELEUE 2 351, B R BAIGERE, MfLoAmE L OE Bk
BHEWE L, SONBERAEHERE S, X% AVl EiER 2 e Lz,

3. RRBER. BB LUHER

ARBRE O EREI OB Z X 1 1R T, TR L2 M+CS 1%, AfFRBRZICHEE L T\, BT
(MRS s O HETE U 7= — B E AR 1L, BRI ORI 4 ) OPC TITHEIN L. AAM CIHE F4 2[4 = L
1o ML AT DS HTRE R B | M+IS MB40  MB40+CS  MB40+IS
OPC ClItEEDOMIE(L, AAM T oo |
FOCENORAENTE S, o,

— W AR OHERS & o
MW=L, TXTOLRMEICE

W AAM O H HKEIX OPC & 200
il L TE otz AHH j;
PRIRFEEAGIZRE S A RAKSCEL
HE R RO ERFEZE LI X0 E1k
REDOOERCHEMEIT L 2
EZ BN, MEHLAE®R s
BT K o TIXEbARMEREAR

B B 2 LSy, B 1 SEHREOBILHHOIME
BEE RTIUIE, A3 (BER - 5UOKKE SRR B G (BIRBEIEI O ALER - LAY T BB ) 1 &
S TEMLIZ LD TH B,

*Junya Sato!, Takumi Taniguchi!, Kazuki Matsuzawa?, Michio Kikuchi?, Takeshi Yamamoto?, Ayaka Kakuda!, Tomoyuki Sone'
Takeshi Osugi' and Ryoichiro Kuroki!
I IRID/JAEA, 2CRIEPI.
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Research and development on preceding processing methods for contaminated water management waste at
Fukushima Daiichi Nuclear Power Station
(34) Evaluation of heat generation on square containers in multiple placement state

TERE MR, AR EWm, AH HOn!, BROFZ, K Rk, BA E—!
! [E BRBE AP ISR SRR/ AR 0T S B SE A

SR BT OB EE TAE U D753 KA " REEY &, @AV hT7 FEA b (OPC) T
Bk s U, ARASRCERMRLE L Ge0ORBEELMN Lz, 2 2 TS RERE IS U B bikR R
IR DZARIZAE B L, RT3 I OB MR R0 O, BRI D ISTREA o~ b U il IRIE 2 P L7,
F—0—F: AU MEE, AAS, ERERCE, EEEMT, R

1. %8

BESE R 3 BHTOFEIFESE CE U 15K —RBEFEM % OPC % CRMBALEL L 72354, W, 1E
MBI ETERE 2 ECEB SN Z LN BESN D, ZOBICIE, BRERIC X D ELIAOIRE L5
DTSN, BlET HEEICL > TUIBELEROZEENE L, EERSHERETERVWBZRARDL H, DD,
LRERE LB LR OB B 22T 2N EN S H, £ 2T, (HYKLE REFEY) OEREELER O, [E1k
Rl RIEE & ELIRNE A/ T DA EREOBRMEEZ VI 2 b— 2 VI K VI L7, AT, (KIREL
ALBRERART & U Col FPE SR STV D OPC LA D AR 26t B & L, FENEMNT I X ONEEE MR 1
16, OPC ELIRICEA TE DA X2 b U OFIBRIEZ TRl L7,
2. BT E

OPC [EbikZ AAAA (BK8, 1.3X1.3%0.8[m?], #JE 0.2[cm]) IZ 80%FEIH L, xyz FAIZZEIEI 3x3x3
i Gt 27 @) Bl L7z & & OB KIRE 2R D 7o, M S, FIHINEEE % 20°C, 15 %% /KALEBE R BEFE
MO TERFEL LT %Co, Sr, WCs, WAHEREZ 1x10° 205 1x10"Bg/cm®| & L, —FEIOMTH=0 —>
DORENENENEM TEILRICE 54T 5 b0 & L BB E IS OV T, A2 o571 8.08cm,
MEATANZ 1lem (1em OFR[E & 4 2FTIC 10em OAHE) ORI AT Lz, RRA72RZ2EM & LT, 8x8x4.5[m?)

(B FERIZ 0.5[m]EDE A k) OEMOFRIKEIZHE LI-Ea s L (¥1), £z, FEEORERIE
LT, ARAISRBEHOEKOBEZICL D ARMANRET D ENBEIOLNDT2D, IS K DFREVHE
EEE LT, £, B ORSTHAEEAERIC X 2 5B E 2 B EMYT = — N PHITS 12 X 0 IS L7z, &I,
BonEREAELZHNT, WHT®Y I 2L — a2 Y7 FY =7 COMSOL Multiphysics (2 & ¥ BEALAR K
IR 21570, MEATRE RO, HURRENR B & B b A i RKIR D B LR A 5
L, EAY NOEEIRE (60°C) % FEHEIZ, OPC FE{LIKDOMEEM: % LR T
XHA X Y HIRREAEHEE LT,
3MINHR

HARLE O%E &, ©Co, 'Y1Cs Tid, FEEDN 2% 5 11%H KL
7= (FOITEA IEEHR) . St ITHoWTIE, AMEREZZRT S v #
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160
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(<, FRATT A SR 0 Y L7 B AR 0 SIS 2 ORI & kR E w0
BMEOEBERNS, s 2HLE LAy FUBIBEER 9| o
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*Yuta Takahashi', Mayu Enomoto!, Ayaka Kakuda', Tomoyuki Sone', Takeshi Osugi' and Ryoichiro Kuroki'
'IRID/ JAEA
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Research and development on preceding processing methods for contaminated water management waste at
Fukushima Daiichi Nuclear Power Station.
(35) Evaluation of long-term alteration of cement or Alkali Activated Material solidified body promoted by
heating
UOAR sE R ERERY, R i AR B0 EAR Bz Kg k2, Bk se—Rg?
PR a v E b, 2 EBRBEIF AT DR SRS B AR - S T EBH S AR

R — IR )BT OGRS DR T D AT U —BEFEN) % (IR LFRA B CRELALEE L7 E kR0 &
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*HOD/WI:&& COWTEHli 21T > 72, FHliERER O E I L OTSHE RO —E &2/ 3 5,
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ROAERAE, 22 E DAL A 7 L 72,
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LEZ LA, MBA0 Tl 80°CT. M+CS #5 L T8 MB40+CS Tl 2 e Olis%%im
—— M_80°CWet_8W a 50°C .NEum ;,\E
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—— M_lnitial = 28
B BRI LR fEMEE SN LB X BLD, & 5T, M+CS, SIF A ) J
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MB40+CS Tl, IBED LFHICE D, 0.1~1pm OEEREA/EMLT = LJULJJJWM USJM
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K DAKFNDOETZHER TE T2, 1 XRD [FERGHRD—FIM)

BEE OROPTEIE. BN 3 R THENT - B IR BB S (ERBEI DML - 2B 2 HFJEBI%E) ) 12 &
STHEBLIZHEDTH D,

BEXE [1]HAFT %A 2019 EROKRE 1B11,  [2]H AR T /%A 2020 S5 D KE 2B11(2020)

*Ryo Sakamoto!, Yutaro Kobayashi'!, Kazuko Haga!, Ayaka Kakuda?, Tomoyuki Sone?, Takeshi Osugi? and Ryoichiro Kuroki?

ITaiheiyo Consultant, 2IRID/JAEA
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Research and development on preceding processing methods for contaminated water management waste at
Fukushima Daiichi Nuclear Power Station
(36) Quantitative evaluation of volatilization-reduction measures in high-temperature treatment
FRE g I EREC /b ES
H B2 K2 2 BIR Bz BA m—as?
VR PRI IERT . 2 [EBRBEAP AT T B S AR B AR ) BF SR B S A
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iR % RN EHE L7,

F—J— R SRR, SRR, Bov A, R H T AFEL

1. #E
18— IR IR ERT TR LT KL BRBESEY) O L EAVALEZ )T, i HEN A2 88 E T 5 72 O OFHl Rk
ERELTWS, 2055, T AE e EO BB T, AERFFCISIT D Cs F R RN EHE R 5TLTE
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A SAREE
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{LANRAFEL 40 g D 1T TOF % 40 g 7 RAE TIIEAE 4T > 7=,
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BiEa—A Ry o FREICKT L, WHREICREE Ladot 2w

Semh, MEREORR DT B AOFICENTE, a—p k2 0 P 0 m =
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Kazuyoshi Uruga!, *Shizue Furukawa', Tadafumi Koyama', Ayaka Kakuda?, Heating temperature

TOF-1
50
40 | without
TOF
30

20

Volatilized Cs amount (mg)

‘ TOF-2

. " . 2 L "
Takeshi Osugi*, Tomoyuki Sone* and Ryoichiro Kuroki 3 TOF 3B
ICRIEPI, 2IRID/JAEA
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Atomic Energy Society of Japan 2022 Fall Meeting

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

[3A10-14] Stabilization and Immobilization 5

Chair:Junya Sato(JAEA)
Fri. Sep 9, 2022 2:45 PM - 4:10 PM Room A (E1 Bildg.1F No.10)

[3A10] Challenge of Novel Hybrid-waste-solidification of Mobile Nuclei
Generated in Fukushima Nuclear Power Station and Establishment of
Rational Disposal Concept and its Safety Assessment
*Masahiko Nakase', Miki Harigai', Shinta Watanabe', Ryosuke Maki?, Hidetoshi Kikunaga®,
Tohru Kobayashi*, Tomofumi Sakuragi®, Ryo Hamada®, Hidekazu Asano® (1. Tokyo Institute of
Technology, 2. Okayama University of Science, 3. Tohoku University, 4. Japan Atomic Energy
Agency, 5. Radioactive Waste Management Funding and Research Center)

2:45 PM - 3:00 PM

[3A11] Challenge of Novel Hybrid-waste-solidification of Mobile Nuclei
Generated in Fukushima Nuclear Power Station and Establishment of
Rational Disposal Concept and its Safety Assessment
*Ryosuke Maki', Masahiko Nakase?, Miki Harigai?, Shinta Watanabe?, Hidetoshi Kikunaga®,
Tohru Kobayashi*, Tomofumi Sakuragi®, Ryo Hamada®, Hidekazu Asano® (1. Okayama University
of Science, 2. Tokyo Institute of Technology, 3. Tohoku University, 4. Japan Atomic Energy
Agency, 5. Radioactive Waste Management Funding and Research Center)
3:.00PM - 3:15PM

[3A12] Challenge of Novel Hybrid-waste-solidification of Mobile Nuclei
Generated in Fukushima Nuclear Power Station and Establishment of
Rational Disposal Concept and its Safety Assessment
*Tomofumi Sakuragi', Ryo Hamada', Hidekazu Asano’, Masahiko Nakase?, Miki Harigai?, Shinta
Watanabe?, Ryosuke Maki®, Hidetoshi Kikunaga®, Tohru Kobayashi® (1. RWMC, 2. Tokyo Tech,
3. Okayama University of Science, 4. Tohoku Univ., 5. JAEA)
3:15PM - 3:30 PM

[3A13] Challenge of Novel Hybrid-waste-solidification of Mobile Nuclei
Generated in Fukushima Nuclear Power Station and Establishment of
Rational Disposal Concept and its Safety Assessment
*Shinta Watanabe', Miki Harigai', Masahiko Nakase', Ryosuke Maki?, Hidetoshi Kikunaga®,
Tohru Kobayashi*, Tomofumi Sakuragi®, Ryo Hamada®, Hidekazu Asano® (1. Tokyo Tech, 2.
Okayama Univ. of Sci., 3. Tohoku Univ., 4. JAEA, 5. RWMC)

3:30 PM - 3:45 PM

[3A14] Challenge of Novel Hybrid-waste-solidification of Mobile Nuclei
Generated in Fukushima Nuclear Power Station and Establishment of
Rational Disposal Concept and its Safety Assessment
*Hidekazu Asano', Tomofumi Sakuragi', Ryo Hamada', Masahiko Nakase?, Miki Harigai?, Shinta
Watanabe?, Ryosuke Maki®, Hidetoshi Kikunaga4, Tohru Kobayashi®> (1. RWMC, 2. Tokyo Tech,
3. OUS, 4. Tohoku Univ., 5. JAEA)
3:45PM - 4:00 PM

©Atomic Energy Society of Japan
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(1) £HHE
Challenge of Novel Hybrid-waste-solidification of Mobile Nuclei Generated in Fukushima Nuclear Power
Station and Establishment of Rational Disposal Concept and its Safety Assessment
(1) Overview of the project
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Challenge of Novel Hybrid-waste-solidification of Mobile Nuclei Generated in Fukushima Nuclear Power
Station and Establishment of Rational Disposal Concept and its Safety Assessment
(2) The Composite Wasteform by Spark Plasma Sintering (SPS) and its Characterization
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Challenge of Novel Hybrid-waste-solidification of Mobile Nuclei Generated in Fukushima Nuclear
Power Station and Establishment of Rational Disposal Concept and its Safety Assessment
(3) Composite Waste Form to Immobilize Iodine with Metal Matrix by Hot Isostatic Pressing
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Challenge of Novel Hybrid-waste-solidification of Mobile Nuclei Generated in Fukushima Nuclear Power
Station and Establishment of Rational Disposal Concept and its Safety Assessment
(4) Theoretical Analysis for Electronic and Structural Properties of Hybrid-waste-solidification Materials
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Challenge of Novel Hybrid-waste-solidification of Mobile Nuclei Generated in Fukushima Nuclear
Power Station and Establishment of Rational Disposal Concept and its Safety Assessment
(5) Preliminary study of disposal concept and safety assessment for composite waste form
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-3 Decommissioning Technology of Nuclear
Facilities
[3B01-04] Decommissioning of Fukushima Daiichi NPP 5

Chair:Shinichiro Uematsu(Hokkaido Univ.)
Fri. Sep 9, 2022 9:30 AM - 10:35 AM Room B (E1 Bildg.2F No.21)

[3BO1] Application of FBG sensor strain measurement technology to the gripping
mechanism of a robot arm
*Akihiko Nishimura'?, Koji Takasaki', Nobuyuki Ishihara? (1. JAEA, 2. deltafiber.jp, 3. Fukui
Univ.)
9:30 AM - 9:45 AM

[3B02] Current Status of ‘ Development of a Hybrid Method for Evaluating the
Long-Term Structural Soundness of Nuclear Reactor Buildings Using
Response Monitoring and Damage Imaging Technologies - Nuclear Energy
Science &Technology and Human Resource Development Project’
*Koji Dozaki', Takayuki Aoki', Masaki Maeda' (1. Tohoku Univ.)
9:45 AM - 10:00 AM

[3BO3] Criticality control technique development for Fukushima Daiichi fuel
debris
*Yoichi Arai'?, Seiya Suzuki'?, Nobuo Okamura'?, Masayuki Watanabe'?, Shohei Kawano'~*,
Yoshiyuki Kawaharada'® (1. IRID, 2. JAEA, 3. TOSHIBA ESS)
10:00 AM - 10:15 AM

[3BO4] Criticality control technique development for Fukushima Daiichi fuel
debris
*Seiya Suzuki'?, Yoichi Arai'?, Nobuo Okamura'?, Masayuki Watanabe'?, Shohei kawano'?,
Yoshiyuki Kawarada'® (1. IRID, 2. JAEA, 3. TOSHIBA ESS)
10:15 AM - 10:30 AM
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Application of FBG Sensor Strain Measurement Technology to the Gripping Mechanism of a Robot Arm
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Current Status of ‘Development of a Hybrid Method for Evaluating the Long-Term Structural Soundness of
Nuclear Reactor Buildings Using Response Monitoring and Damage Imaging Technologies - Nuclear Energy
Science & Technology and Human Resource Development Project’
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* Koji Dozaki !, Takayuki Aoki ! and Masaki Maeda !
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Criticality control technique development for Fukushima Daiichi fuel debris
(54) Outline of study on the drying behavior of fuel debris covered with water glass based neutron absorber
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F—I—F : FRREPEFRIIM, BT T, ERE R
1. 8

WREFT 7 ) OB LIEEICB W THERSP L ITZ 2 FEERRETH Y . PRI OB 2D T
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BB [1] HFIFEKOKRE 3G03(2017), [2] BT IIFEKOKRE IM18(2018), [3] EGG-TMI-7385 Rev. 1 (1987)

*Yoichi Arai'?, Suzuki Seiya'2, Nobuo Okamura'?, Masayuki Watanabe'?, Shohei Kawano'-* and Yoshiyuki Kawaharada'>

'[RID, 2Japan Atomic Energy Agency, 3Toshiba Energy Systems & Solutions.
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Criticality control technique development for Fukushima Daiichi fuel debris
(55) Evaluation for the drying behavior of fuel debris covered with water glass based neutron absorber
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[4] BT IHEFK DO KRS 3E08(2016), [5] BT 1A O KE 2D22(2017)

*Seiya Suzuki'-?, Yoichi Arai'?, Nobuo Okamura'-?, Masayuki Watanabe'?, Shohei Kawano'* and Yoshiyuki Kawaharada'-
'IRID, ?Japan Atomic Energy Agency, Toshiba Energy Systems & Solutions.
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The amount of hydrogen atom present in aggregates and cement pastes
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[1] N. Kinoshita, T. Noto, K. Kosako, M. Asada, K. Torii, A. Tada, K. Urabe, T. Ohtsuki, S. Sekimoto, Prog. Nucl. Ener. 131, 103597 (2021).

*Norikazu Kinoshita', Takuma Noto', Hitoshi Nakashima!, Kazuaki Kosako!, Takahiro Kato!, Misako Kurabe', Yoichi Kuroiwa', Yuki
Sasaki!, Kazuyuki Torii!, Mariko Segawa®
IShimizu Co., 2JAEA
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Study on Rational Treatment/Disposal of Contaminated Concrete Waste Considering Leaching Alteration
(6) Diffusion of Acetate and Carbonate Ions in Hardened Cement Paste
Ut PoE Y, RERMEBERY, P ET L DRSS, AUK BN B OREE? R F
HER, 2 E T
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BT OIEERE(X 10 Tm?%s™)

3.1 3.2 3.3 3.4 3.5

BERED 2 FACK T B EILED D Da A Lin. 55T HiEA 4> s
® Da OIRFEERFEMEZX 11277, 7= 20X & AW TRD= Ea

I3 15.843.6 kl/mol & 72 57-. AU, EEEA A 0 B B AT OO K1 EA S hAS=R PO
Ea LIRS U<, BHERA 4L WEMEZEI &0 B A S S R A 4 DRT O
FEREHO X AR B A B LT\ B TREMEDS R0 S L7 BRI W AFAE

BE3#k [1] Grambow et al., Applied Geochemistry, vol.122, 104480 (2020)
BE AR, XHRFERMNEHEELEZRFORERN AMBERELESE RERRERFARTOISL)1-TE
BRICKDEEZERBLIZERI VY ) — FEEVOSEMNE - N5 DORET) (FH 2~4 FE) D—#E LTEEL -

*Hiromichi Koike!, Shinichiro Uematsu', Naoko Watanabe', Tamotsu Kozaki', Yuka Morinaga?, Daisuke Minato? and Toru Nagaoka?

'Hokkaido Univ., 2CRIEPL
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Study on Rational Treatment/Disposal of Contaminated Concrete Waste Considering Leaching Alteration
(7) Effects of Alteration by Leaching Treatment on Diffusion Behavior of Cs-137 in Hardened Cement Paste
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51 [1] Morishita et al., ICONE26-82570, #[E (2018);[2] #AA &, HAR -5 4 2021 KO K L3, 3C02, Web BAfE (2021)
BB RBFRIE, SCGHRRE T E SR LR IR A B AHEE S 3 GRREMRTUBEIRIFIE 7 1 7 T L)) « ¥
BC X DEEEEE LB 7 ) — NEEYOAIRILELAL ORET) (B 2~4 4E) O—fE L TEM L7z,

*Shinichiro Uematsu', Kyoya Watanabe', Naoko Watanabe', Tamotsu Kozaki', Yuka Morinaga?, Daisuke Minato? and Toru Nagaoka?

"Hokkaido Univ., 2CRIEPI.
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Penetration behavior of cesium and iodine into epoxy coatings
REEr ORAEY, RME R, gk B, ek EELT, R R AR
VRO TR, 2 BOKIE-F- TSR S ps A
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X—D—F: AR UHIE, =V RTT7, 3otz Uh, 86 XN, TR X RIS &
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WENTE L TRY ., ZOI5 58 O JREMAEIA RO 5N TV 5 HERES R /IR EFTOFEIEHE IC
LEHTE D, ZARFUEBINE~D Cs KOV ORI F AN HI1R1B5FE) 2 86 X Ao HT(XRI)IZ X 0 G/
B LTz, E2A X AR AE & (EXAFS)IZ L 0 . Z OO TEORFmMEEICRE L TEET52 LT
FEDRBAI=ZALERAOLNCTHHEEZEME L, SO, INRREEZEE L, =7 1 Y /WIRED CsI &
N CsOH N TR VIR ORI I KIFTHEBIZOW T HHET 5,

2. RBAE

TRBE A =R VB E205( = = Uik U)o =4 & i bAl 2 RfgE 5.2 TIRG L, B & 72 5 F IRl
BRI 7 vy I LiAFEREL S E72, 20%., IM Csl IR %289 50ml LB LiAx, EZEi
5. 10, 40 HEAZRIE T CHE I EARIEEREZITo 2, £/, BEN 110°C, B2 KT E WS A2
DR & BRI A 0P L CORIEER G RO FIE, RIEHE TITo 70, BEZOFEHI, By
HL TS, RilNS 0.3mm 2 0.9mm F TORF 3 @ L7225 L5 ITHFERK#60)Z B 1772 % —
CF—TMC LI BRI SR Ly AL LS O AERE S Lz, 22006 XREHIEIZ XL Y CsKa
FETKoBRIZER L7 Cs MOV OIESFHNZBIT 2 R UBEICd 2 EELRAZEH L, 72, HW
by rnm hr ikt Z—BL5SE IZEBWT, Cs Lk O 1 L2 B L 72dimis & @tk o [F R E
BFEM LT, T A IRNTICIR O E TR A7 MV E A L, EXAFS # i B EO OiEAT rlRE 2 i B3~ «
VT 4 TRRTE TEITo T,

3. R -EX 40

Cs DIRBRERIL, B TR OVEN R &R0 LT I ;ﬁﬁgﬁg
ERBICBOWTRS FASMICHE VBB ROV S0 B SH(EET)
AUz, mgte b, CsixEmD 1 EHO~03mm)IEED, 2 % ! «108(ZEF)
& B (0.3mm~0.6mm)LIEE CREAZEZTZ LITEMNoTZ, — 30 +430B(ZET)
. Cs LR LITITEWAENL, 2O/EE2K 1105, £ H JW

BF T, 208 FICK 03wi% & fn R B R R CRE »72, 7 B0 @ J
TIENRLENICEBIT 2IZI1EER TIE. 3 8 H(0.6mm~0.9mm) L% t :
FCORBHRL ., R AEOT S L CE RSN SEm 03 o8 o5
ZHEZ T2, XAFS HIERERICOWT, 11X EXAFS IREI 55 Th REHH(mm)

D f\’_ Z & ﬁ‘ g%ﬁﬁ'éﬂ;&i D iﬁ%fi to‘—y %E‘Hjj‘: & 7j§'dj§f%fcf E1iga ﬁfﬂﬂ(ﬂml)ﬁiﬁbj‘%lﬁibb(wt%)
W L 7podz, —J5, Cs I3Z OB ERIERER L 0, 2.5A &

QA IR e v — 7 BENTZ 128D, 2 ZE 4L Cs-0 L UY Cs- =1 CeORUCTT 1 0 F 00
I LOREEOHBEERZ T 4 v T 4 VT 2 T o T, ZDORER & BCSHERT A4
ERIORT, TORRE, RIEBEMETIZEE T & ORI ey [rETTT—
B, O LORMBN ER Lz, 2oz b, Csl ARIEA () | BeAIECf TR
FUBHRICH L CRBEE 2 LIS, Cste LT Csl KR 5 078 | 2.98
WD 0 B WIEMIIRRED O OV A MWL T &7 “O 0 18 | 31
EREBEz2 oD, —J, Cs-l G aaniz LIZBEOEK TH D 5 3 2.00
C. N2 EITHEA L TWe H 72 & & R Z AR = LT < Cs1 :
CLTRBLTVL EEZ TS, 10 [ 57 ] 407
BE 3k

[1] FIfrBe fh, BV S AR O « BEMIZKI 51235 255, JAEA-Testing2014-001,(2014)

*Daiki Fujino!, Haruaki Matsuura', Isamu Sato!, Eriko Suzuki? and Kunihisa Nakajima?
ITokyo City Univ., 2Japan Atomic Energy Agency.
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FFORMAES T FEFIALEEREL—F—RINSHICE T
Sr-90 BE D HTEDBFEQ2)
Development of Sr-90 analytical system based on highly sensitive laser absorption spectroscopy
utilizing molecular isotope shifts (2)
PR, R LR, BIFECR Y, EEE L BRRIIG—!
PREURSE, 2JTAEA

Wek : BN S Ly ORI EZ % —5 v b & L, RSO SRS v — P — RIS (v B
T a4 VT E TN CRDS) IZHERS BRI FiEZ B LI LZED T\ D, FFIZ Sr-90 x4 &
L. StO 73D RIMEWIGER IZE B Lc, A BENEFEL, B8 L OIS EIZ K D StO 43 FIREh A HE R
DOEBRIBIAN SOV THE T 5,
X—IJ—F: A rrFUyA90, L—F—0N, ¥ T4V TX T UaNE MEST. 5ok
1. #5

A b rF 7 L90 (°Sr) 1FHAEI 28.8 (FD B AAEEZ TH Y | BEE R )R EITF I CRE IR
SN R BIRMEEREDO — 2 & 5, St DIEER R pHriE L LI TH LA v MU 7490 ()
MO END B MRAFET 2 BREHNC L 2 FIESCEESITICESS FERET N8, SHTIcE
T2 RO JEME R BT AL D LBV 7 B 2 VB EREED B 0 | 8AE - D KV BUGITIEWE 2 A THMT
DARER - R AEE OB NREEN TV D, ZTAUTK LHkx 1T, NIRRT L0 R 2 sk U 7o s L
— P =N THDLFX Y BT 4 U7X 7531 (Cavity Ring-Down Spectroscopy: CRDS) (2565 < it
HOSr pHTED I A D TV A, RFETIHE, St 2B 128 St JR L i L CRERFEN 7 &
FFOZLZFIHL St 230 n FANERNSRLETHZ LT, RIPEOL ) RBEEEAZLEL Lo
YN NRAEE TEINTFRE L 2D, FHCF—F v & LT, HBBIAERRDE S 72 StO 43 U ARSI X
BB A-X NV RIZEHR L, AENEEE. B XIS EIC KD SO ) IR E)-RIH5IER 0 FERAGBLHINC
DOWVWTHET 5,

2. SrO IREI-FEERL A-X X RO —— 150mJ/pulse
CRDS (2 X% Sr0 Z#xf5 & L= [FNLIR Sy
MraERBT 57010, =XV —EBBOF
MRPAEZITV, FNR 7 FEBE LD
2T, [FLIRIEIRIE D E, ThbbithoE
BoRNARH DRI & OFE LD B2
WU 2 e E T DM EN D H, & T, CRDS
TR T R E LT, LT T
L—a SR AR EREIT T2, M

4004

Intensity

»n

(=1

S
1

0

J£99.9%0 SrCO; ¥y K Z HE T L A2 L v 800 825 sévovameng;:s(nm) 900 925 950

—HF— (MYE LK 10 Hz, HE 532 nm, /%

VAT FILE—150ml/pulse) ZRH LT 7L —a v T I A2 RESET, I AX=ICLBEEE,
77 A NN—Z L CEIRE S REES EEs (ARYELLE 400, LTB Lasertechnik Berlin ., % &3 fifhE: ~iiF
/70,000) (ZHEA L SrO HRDFEIEA T bV EAG LTz, Fig. 1ICESG STz A-X N REHLANT F v
DO—Bl &R d, IRENE74(3.0), (2,0), (1,0), (0,0)DER, I L OZIIATRET 2 [EHEERIC X 2 B #r 72 2
X7 MNVEBT L ENTER, KERZ S LI, FUonsERARNCES S HMmEFIAEMS R L kT 52
& TR T BT D EMEB ZE L, WD I K DWIRANT SV OBRIERZITHFETH 5,

BEXH [1]8 AFT 1525 2022 EFROHFES, 3H09 (2022).  [2]Journal of Molecular Spectroscopy 203, 188-195 (2000).
BE AT —EIL, TEEDAETE, B I OB TS (20K15205) OBk A ST Ehi S LE LT,

“Ryohei Terabayashi!, Kaoru Inoue!, Masahiro Sakurai',Masabumi Miyabe? and Shuichi Hasegawa!
"Univ. Tokyo, 2JAEA
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[3C0O1] A Study on Behavior of Buffer Material into a Neighboring Rock Fracture
Considered Density Distribution Change in Buffer Material Based on
Particle Diffusion Model
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Seabed Sediment on Radionuclide Releases Rate from a HLW Disposal
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ADERER~DREHDERAERIZET SR

A Study on Intrusion Behavior of Buffer Material into a Neighboring Rock Fracture Considered Density Distribution
Change in Buffer Material Based on Particle Diffusion Model
Uk BE ', ik AKX
' ELKE BRMEHER

AHARTIE, MBOASEREIZATTITHONTOVSHRAGHAED—D2L LT, ALEBERPT~DEEMDE
AZEHITOVWTETLHEN L. BAEPEHBRREALT L, AREERFLEAROLHARLZANT
FRAT L f=. RARERE (IR RIIEAICH VMR T 2IEMETRL, RAEREBL—HBL.

F—U—F: BULALKHEERY, ELS, SBRER, HEARX NFEHRETIL

1. FCHIC
RFAREFINSDFERAFMRHEENET L ETRET S8 LNV ERENTHBLS, SNS.
Bsn(E, RRNDT (B8 EAIN)TEHAEDOEREEN 7 OXATLICE >TRAMICHSENE
EHEFRRENCREMT IUNDFETHD. AINYTIE ASRERE, A==y, BEM (R S
A FEFENDIZRADH L) THEAESh, TORABRIEERTHS. BEMIERSBLEMLTLEII LN D,
FRERIZEBRNHDEE, BRADBEAICKVEEETIRLET HFMHEENHL. BEMOER~DEA
Z2FE, LAEONINYTOREUHZFETILTEELGERD—DOTHS. BFEOMRTIIERERE
RAWEERMTOATEY, BRADOERABMHIIHEEOTARICEHT H2EFRANBEHEATLSS, K
BIIZ IR (250t L TUGRIEBERICH D Z EAFRE S TULVSEL

KHAETIE, BEMOEBRADEAFLZELERADRAICHESEREMNEERADEZESHDEEIZDL
THEHL, BABRZOIGRIZDOWTHEE L.

2. ETIVEMH

ETIVENIE, ERRARVEEOREZEZEL, AREEZRIZET2FEAMOHLEARRICEINT, #
EREFTE (ENE) ITKYERLE:. 2RDOELBFRIREERNT—29H5, £z, BEMPOERLEZRLK
FRFHRETIL2H0BHL, BEMPRUVERPOEFEES, BVICEBRP~OBAEREHET LI

3. MERRUEER

1IZHEREM EBRPOBESMOBFER (B) &
X#RCT LK DEBER () DHIERT. EEMPOE
ENfmiE, BEMOMNMUCEAN>TETL, BEMD
FENPKEVFERARERE-FL XRCTIZED
BESMORANEDONTYXTEEZDLHE, R<CBHL
TWEEERS. £, RABRMOERELIXEREE
BICHEVRY HERZRL, ERERES0—EL
f=. E5I2, REIWGERAERIBESMEBEL:
FHNEWERTIGER L. Chik, BEHANMIOERE
METLIECEICEDMRTHY, EREEZRMLT
WbEEZLND.
BEXH
[1] Kanno, T. et al. : Proc. of ICEM’99, Nagoya, Japan (1999). [2] Kanno, T. et al. : Clay Science for Engineering, Adachi & Fukui
(eds.), Balkema, Rotterdam, ISBN 90 5809 1579, pp.32-41 (2001). [3] #aAKR—i% - BREEAE : JAEA-Research 2011-014 (2011).
[4] ¥AAR—i5 - #FHFAR  INC TN8400 2003-006 (2003).  [6] #AR—E - HiFHFA : INC TNS400 2003-035 (2004).

*Kengo Yamanaka and Haruo Sato
Okayama Univ., Graduate School of Natural Science and Technology
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Effects of Groundwater Flow and Saltwater Intrusion under Coastal Seabed Sediment on
Radionuclide Releases Rate from a HLW Disposal
*Koraphat Fairat, Kanako Toda, and Takumi Saito
The University of Tokyo

Coastal seabed disposal is one of the disposal options isolating high-level radioactive wastes (HLW) from human.
HLW under seabed sediments would be covered by various layers of sediments. Radionuclide transport simulation with
flat strata consisting of various sediments was performed to interpret the effects of groundwater flows caused by mixing
of fresh and saline groundwater on radionuclide release rates from a hypothetical HLW repository. The results showed
that the release of non-sorbing radionuclide to the top of the inland zone was lower while the intrinsic permeability was
higher as it was confined in the original stratum and move further into the inland zone
1. Introduction

Coastal seabed disposal is one of the disposal methods which could protect human from radionuclides arising from
disposed HLWs. Since a repository may be located close to freshwater-saltwater interface, the influence of density
differences arising from varying salinity on groundwater that is critical to radionuclide transport must be considered. A
coastal seabed model with a hypothetical nuclear repository was performed to evaluate the radionuclide releases under
different groundwater velocity. The variable density flow simulation by the PFLOTRAN code has been validated with
reproducing the MACRO experiment carried out by JAEA [1]. The objective of this presentation is to demonstrate
radionuclide transports from hypothetical repositories with different locations influenced by different sediment
permeabilities and to discuss the behavior of radionuclide releases at inland boundary of the coastal seabed model.

2. Methodology

The coastal seabed model validated by the JAEA’s MACRO experiment was constructed by PFLOTRAN. The
setting was extended to simulate groundwater flow by varying salinity and I-129 radionuclide transports from hypothetical
nuclear waste repositories. Three different layers consisting of sand, clay and crystalline rock which have different
intrinsic permeability and porosity were assumed, where a hypothetical nuclear waste repositories (R1, R2, and R3)
containing non-sorbing 1-129 as a model radionuclide were located in each layer in different scenarios. Moreover, two
additional scenarios consisting of high (High K) and low permeability cases (Low K) were made. Radionuclide release
rates were calculated at a top inland boundary by integrating its fluxes.

3. Result and Discussion
The result of coastal seabed model by PFLOTRAN showed

Fig 1.1-129 Release Rate at Inland Boundary
that the radionuclide release rates through the inland zone in the

prpp————"T1
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inland zone in the case of high permeability has been lower than 5 v R1 High K
£ 1.00E-13 Jat R2 High K
the ones in case of low permeability (Fig.1). In the presentation & 111 s R3 High K
~ 1.00E-16 ’l _____ R1 Low K
. . . . 3
3 1) ‘ ,
we will discuss the cause of radionuclide release rates £ 100819 % R2 Low K
. . . o . ~ J' ----- R3 Low K
influenced by intrinsic permeability at inland boundary and how 1.00E-22

. . . 0 500000 1000000
the radionuclide transport is affected by local groundwater flow

Time (years)

driven by mixing of fresh and saline groundwater.

References

[1] Y. Oda, H. Sato, A. Sawada, and T. Watahiki, “Advection dispersion and density flow simulation for salinity

distribution on the transition zone of saltwater intrusion experiment,” 2010.
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KRE R DO - K - J5F1 (T - H - M) EERELSUZ B3~ 2 f#bT
Analyses of Coupled Thermo-Hydro-Mechanical(T-H-M) Processes in Buffer Material
T OB, Pek 1Rk
i LR
RRME AL T D E KR LR D ZAUIT & 5 BMRE R & B BILHUR BT R E T B O W TR I 22 g 4 52
Mid 2 & T, R T O EKRD LA DL IE TN RAEF BN IK-IET) O R ARAT 2 FEf L 7= IR, & /KR,
BRI S 3 AR DZEEIZHONWT, T — & LRIT — 2 2t U, AT Fik o FI 1 2 38 L 7=
Keywords : geological disposal, buffer material, bentonite, temperature, Thermo-Hydro-Mechanical coupled processes,
swelling stress, diffusion equation, difference method
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(1] Bk 27V BRSEHERE, INC TN1400 99-020(1999).
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(1) TRAREBHARFA TR SINRET 2 AV =RHEH
Development of methodologies for validation of groundwater flow and mass transport model
(1) A case study using investigation data obtained at the Aspd Hard Rock Laboratory
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BEXE [1] PHRIEHD : AARFE A HFE 2022 FFRRO KRS, 2022, (BEREH)
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2) RRERMEARA CMISINLRAET 5 ZAVREHES

Development of methodologies for validation of groundwater flow and mass transport model
(2) A case study using investigation data obtained at the Mizunami Underground Research Laboratory
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VR EERY, NUMO, SJAEA
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FIALKRI G EIN B O 7 B KO R EEICEHT DOE W E TS AHEFEMERFTH D 2 & &, HRBE
BRI CHRUS ST — 2 2 AW T UL - i@k 28 U TR LT,

F—0—F : ARMER, T NVOZYVEER, REEME, RHEFEME, EiRBURHET 2T

1. #8

BAVEERIL, WESPENBICER L ZKMEOZEM R REEREH T 5, EOREMEEBREIRE L
T AKIEE) - WEBITET VOZYMEZMHERT S 9 2 TlE, 7L - IR 5 7 — 2 OB « i<
KRR EDOIEEBFEICNIET D RHEFMER T2 L, & ORMEFEMER 23 T KT E - WA TR R
WCRETHEBLHRET L2 ENEETHH[1], £ I T, ARFCIIEmRERIEM T TG ST —4
ZRAWT, BIBxy hT—27%F7 /v (LLF, DEN E7 /L) OKEZENRT A — 2 OHEEBRICNET 54
MR IZER L, ZOREEMER TN AKEFRNT A —Z OWEERBRIC KT TEEIZONTELE L,

2. RHEHRUREER
DFN &7 /L OREFEIZMLE L IR DENH ORFH NT A—2 D 55, BMFEHRT A —F FBERRICE & 7%
EL, BINEHOKBEER NG A —ZIZONWTIL, BINBELREBKERERICHELD D LINE
(T=lognorm(u, o) Xre (T:ZKEARI, w:FEOEY), o SHBOFEERZ, mB00 B B8, CER) L, HmiRaEsEt
JERIFFERT C B S LT B OB KRB AT O BIER E T A — &ﬁ(ﬂac)@ﬁAﬁ%ﬁﬁmﬁﬁ%
FERTBNC L W HEE L7z, EINVE OKEZEH) T A —ZEOHEEIZHT- > TE, BEAREORNEN B IZAKARD
ELTORFREN NI W ERGE L, KEREBROFZEREIZE S E DEN 7 /MZET /MET 2FIN B OFK &R
O TFIRE (1E-11m¥s) Zi% € L7z, X5, DEN BT VORI HT- > TiE, FIRERGOKE KSR E
DI (BT /ALDOF ) 23 FKTEE) « WEBATRNTAE R E L T AR O 1 2 ThD &
Ex, THRERTFEOEIN B OFKEREEZ FTIRMEIC—HICRET D7 — A (Case 1) & TIRMEROFIILE %
EFETNANLRET S — R (Case2) % FEhE L7z, HIAE OKBFEN T A — 22 HEE LT-AER, mir—A
XA DO F KR A O FBNMEICRZRENR NS OO, FiE R L FRKEREOMBEE (C i) <
EHOXDORE (off) OEFEV, X LIZEFLEOBKEO M (£l IZIFEHOEVNRRD SN (K-
Do ZOZEMND, KBEKEEIE OET MEOF L, DFN E7 /MIRILT HENE OKEZER T A —
WCREREELZRIEITAEEERTFTHLLEEZD 10
b, '

3. &R

EiR BRI e CRUS ST — X 2 el 8 |
&@LU T, DN ST VA EET HI12H 70 > TORHESE M04§
PERT & L TREAREEIN B O T Wb 45
L7z, 5%I1%, DFN &7 /L& W7ol KRB iR T 4 5 i
ﬁﬁ\b, ARIECHIH U 7= R R R 03, %mFmEéﬂﬁ O'S.O’E_B L0E11 10809 10E07 1.0E-05
OyEK B DR R MIE TR AR T D, BEARER [m/s]
BEXE -1 ZEhBOKEBEZH/NSA—2DOHERR
[1] B EiE» : BARBF 755 2022 KO RS, 2022, (FFaT)
[2] AREIED © BAIGHME R TR 29 FFEMFER B MIERSUE, pp.65-66, 2017.
[3] BHEFIED © A0 3 A LARPREEREE 76 BUERPHER S, CS12-08.
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a
00

e B
0.2 + > — Casel(logp:-17.2,0:1.8,C:6.6)
—Case2(logu:-14.8,0:2.0,C:5.0)

*Koji Hane', Hironori Onoe?, Masayuki Ishibashi!, Kazuto Tabei', Tadashi Namikawa!, Youichi Tagawa!, Hiromitsu Saegusa?, Keisuke
Ishida?, Kiyoshi Fujisaki? and Atsushi Sawada’
Kajima Corp., 2NUMO, *JAEA
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[3C06-08] Geological Environment

Chair:Haruo Sato(Okayama Univ.)
Fri. Sep 9, 2022 11:10 AM - 12:00 PM Room C (E1 Bildg.2F No.22)

[3C06] Development of the Topography and repository depth transition analysis
tool for coastal areas (TARTAN-II)
*Masaaki Yamaguchi', Tomoko Kato', Suzuki Yuji%, Satsuki Kabasawa', Mihara Morihiro’, Hitoshi
Makino' (1. JAEA, 2. NESI)
11:10 AM - 11:25 AM

[3CO7] Study on an evaluation technology related to the occurrence of volcanic
and igneous activities
*Makoto Kawamura', Nariaki Nishiyama', Masakazu Niwa', Koji Umeda® (1. JAEA, 2. Hirosaki
Univ.)
11:25 AM - 11:40 AM

[3C08] Study on confirmation of borehole closure for intermediate disposal of
radioactive waste
*Takuma Sawaguchi', Hiroaki Murakami®, Ryuji Takeuchi’, Shizuka Takai', Tsuyoshi Sasagawa’,
Seiji Takeda' (1. JAEA)
11:40 AM - 11:55 AM
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AFEENRE U - A S 5RE
ZERY —JL(TARTAN-II) DRFE
Development of the topography and repository depth
transition analysis tool for coastal areas (TARTAN-II)
e IERKY, A B g #h T 2, HER o, =R Spal !, B (st
VECFJIRERE, 2 NESI

The topography and repository depth transition analysis tool developed for inland areas has been expanded to
accommodate coastal areas (TARTAN-II), taking into consideration sediment transport from land to ocean, and their
spatiotemporal change due to sea-level and climate changes.
Keywords: coastal area, topographic change, repository depth change, radionuclide migration, biosphere
1. #8 : & LVHUHYEBEEY O g L5y T, | Initial Setting |
T TRES D> D R~ DEFRBATO NF A~ DR
PR S N D, 2T, Ml - REICK > THIE
Ry GHRE NI T D &, HIRA~DOBATRREER
MR OALE N L, BREBATRECH X < 7
S 5. MR FEIC RSV T BRIz Topographic changes
THA 27V v ii(Tn‘?@%%h%B*W#%{@f%\ .
OFBEENEESNS. HICkD, &@/\%Immlllll 111 IIIII IIIII IIIII IIIII IIIII IIIII
LATIROMCEBIG &, Hpesy s ors i SEESEEEgil - |
ZEORA TS L TRALT 570, Z o<y Bl

| 0.6 | coast | '
L EBERITRID D T L A LEIC B, TR S ...
2. FE L F T TAPETIE, BEERICISIT HFEE © Fig.d Temporal changes of slope and submergence derived from
B DB S 5 7= 5T Bi%E L 7= HJE - L%y TARTANT-II calculations for various coastal settings

ISESRHTY — VNEYRERE L, BT OMINC K2R EBEITNA T, IWFERTHEEINDITHROBER, M
- PERE - HERRIC L AL A FRFIC B R TE 2 K01 T 22 LT, WHGofECEEEEEDO S EX
FRREICK LT, IT#, i, ASGREOZ b ZRRIGREICFHRE CE 5 L2 L. 61, EEL
72—/ (TARTAN-II) %MW C, RWriniE (e, k. MRS R E oA (BRI & M ~o
%@(%%)ﬁﬁ@%%@ﬂ&—y)@ﬁﬁéﬁm:% , ATHRONLE, HEARL, W5 5RE DS
ZOEA I T OFMEFRITL, ﬁwwﬁﬂ%ﬁﬁ%“ﬁbt.

3. R AT RO Y B, WIHNREE TOMSIENLE % Coastal Site & Offshore Site & L7=ZFNZENDOHAEITH
WC, Ao MFEEE TG (10km PUJF) O MG ARLO R ZEE R L OVEAKR Ok THFRoR LIy
OHREFEmOMER NCHHRH) 2 1 THEEITR LT (Figd). ZOfER, HEAROKFZAZESE LT, L
IR & BEGEFE AR IRIF L CUA R O 3 "7 — o @b bivie (O BRI A 7 v h3fikise, @F
B ANHkE, OURIES « LB D - (UHICH4T). TARTAN-II TIX 2 5 L72{THE, M, A5G omE) 4
LA E S F SRS GALE & kR ORREICKR L CRURICFHMET 2 2 &£ 3 TE 5. 2072, TARTAN-
I ZHW5Z T, MR AZ1T 5 L TH & 70 2 IR~ DOBATRIE W H A DOALEIZDOWT, £ DOMETOHT
PR & e D M & WY SRR E DRFIATE, B X OEOEWCRME, INERICRA RITROLE & b BIfR
MITRBORETEDLLIITRD.

SEH : [1] WO EKIZD (2020) F-J128y 7 =2 RHFSE, 27, 72-82.

*Masaaki Yamaguchl , Tomoko Kato', Yuji Suzuki?, Satsuki Kabasawa!, Morihiro Mihara', and Hitoshi Makino'
1JAEA., 2NESI Inc.
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K - KEGEEIDFREICHR MR OREL
RITIOZEGEERZBET 5-DOFMOEEILADIEAIZDINT
Study on an evaluation technology related to the occurrence of volcanic and igneous activities

Efforts to advance technology to understand the range of influence of magma
A =L mE g, PR IERY, HEHE #E e 2
'JAEA, LA

RRCORGHA & LT T DAL IR TS 0409 D m IR S5 Af #iPH 2 #EE 2 FiEOME ) KO TENOE I
(2B 2 BEE O HE XD D O - B (T —F _X—2{b) | Z2FEHi L7ZDOTHET D,

F—TJ—F: kil - KEIES), AR, HUEE®S AT L (GIS), HUBARAT, HUELIXIE

1. 8

1 LoV R TR BEFEY) O g AL FEERC R A HHNIC B W T, HIE Ly O A NRESL EFEICE T 5 E
ZL K« KBIEENZ BT DA « RHIEIN ISR 2ED —2 L LT, v/ v O BEFA L ET 5720
DEM OB EALNET BiL D, £ 2 THRAIIHZIRTICIT 2~ 7~ O R BRI ERB BN 2 5 O &
Rl FIEOREHI Y A TE T,
2. EANE
2-1. FOFEKILETFIZHHT 58RO TEHE L HTE T 5 FEORE

HEME®R > 27 2% O TN L O KRR 2> & IUTE F TOESROIR, Wil Bl & O
NI RA=Z &3 T DL &b, EEm D & DBINIRENRD ZRThy 722 oAt 2 #HEE 3 5 72 D O F ik 5 B
L7z, AFIEICEY KO Z BT 2 BRIZOWTIE, < OKIUTIASNGOREELZ 52 &
MHBMNE IR o7z, ZHITKIEND KGEE IR L TWD B2 5D BEHIREIRD, K& HEEN
BHATOX, RIS 5 O FIE g7 AR T S E RS &y 9 Fn 5L (Nakamura, 1977) [1]&E#EA5HITH
5o Filo, KELREME KERZER (58,1994) RIOXSNTEHRMEL LA, 2o Lk, KLDiE
BEREOFEMN A2 KON T S, KEOZEMEICET 2 ERAEOND Z EBHRE SN D,
2-2. BNDOERICET B OMBRIEN 5 DIV - BE (T—2R—X1k)
PEREFAMTHR G WIS ATRATOHE MR L 0 | PE - WEHDT & OUEE i BB a2 Fol L LT, kil
EHRD AT 2T —F _N—=2 b a M o7z, ZOMENE . WI Lo Hilsl T & 55U D% RO §& S Y
FEKILDOITFICR BN D, Fio, FBUAL LD HWENRIL, ZOME T m72 &R LD A & o
BAMERS o2 &G BBALKEGTES) & ITERIMR Th 2 &t i 7o, o, BIROE SI1E, W ivo ik
TH 1km KGOS DOBFEHEULETHY | 10km 2R HERLDITHWI LT ZORMTHLa—L ke
Y OINERTR EICR BN D, O Bk, BUALKLTET TR EORR O KRIFENZB W TH . AIROTEL
XE DO KBIEERIROTFIZIROND Z L2 RBRTLHDTH D,
3. fEEm

RO X5 BEER e EHE, A FEICB W T 7~ OB A - FHMET 5 BT BEfFE AL oRE
SR 72 TR I DI ANTAR 25 24T 5 BRI, AR RIC B3 5 BRI B2 & 7 /L O RSk
A DOHERGRIN 72 F AN 21T 5 BROF M 72 B F RIS 0 152,
BEXH

[1] Nakamura, K., Journal of Volcanology and Geothermal Research, vol.2, pp.1-16, 1977.

[2] EAEEA, ki, vol.39, pp.191-206, 1994.
BRE A TR EE L B = VX — PR HE (5 3 B m LV EBEEY S O MU AL 43 2 B3 % BB %8
¥ (JPJ007597) (MWEBRER R ZEMERHMEIN S B LB ZE) | ORRO—ETH 2,

*Makoto Kawamura!, Nariaki Nishiyama', Masakazu Niwa!, Koji Umeda®

1JAEA, ?Hirosaki Univ.
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BAEREYMDOPRELSZEH T EHR—1) VT ARABEERICR LR

Study on confirmation of borehole closure for intermediate disposal of radioactive waste
EEDORE, ML omR, M oS, Edk B, I |, Rm B!
AR AT SR BR SR

TS PEBE R D TIREIZ BT 28— » T OHSMERFIEL M T 5720, AN—V 7 FLHZEICET
LEAEDMAE LR E 25D, N A REAZEM O TOMZHRE LR K2R T 5 720 DENR
BR. M OPAZEM O SAEDPAZENEIC 5 2 2 58 2 4R T % 72 O DU R /KSR AT 55 2 I3kt L 72,

F—TI—F: A=V 75, PSR, N2 Mo b, MR KIRENRT, TVREL Sy

1. Ex. W

S EBEFEY O PREE ALy T, WEHIMKE TR, T=X U THOR—U v TIPS EWE OF B
BATRIE L 72 50K O ICHHZEIN DA MER S 505, BIRE R CIIY LD E NP SN2 L 2895
7D DOFETMELL T 56T, FAHOZYMEZ MM 2720 OB FRF AN AN E LTS, &2 TARIFFET
%, PHSHRERR FIEOAHICE T 2 72O DR 21T o 72,
2. ESE (B, @&

HJE ALy 53 BRI Z BV TR » SN CTE 72—V U FLEAZEICEET 2 A B 213 1152 B E 2o,
A=V 7 HLOMHEICK LR T _REFHZPALNZT L5720 0RBRI, TR E1To7, BiEicon

TE, EEOALARA~DORY h A NRAEMOBRELAZETE L, A-K TR INEZR/ROT 7 UV ey
DEMETHERL LR A b7 a7 & A ., BIVN TOREZEE K O KM 208 5 720 O RN RER
ERM LTz, £z, BEIZOWTL, EBREOHRGIKZ G5 E L, A=V U 7 I KO OJEDEE D
BATRIE L 72 G720 W2 OICH BRI L35 2 DA /KB ARE ISR L C, BAZEM SRR —U 7 LD

FEMEICH 2 DR B R T 5 720 O M K BT 2 3266 L 7=,
3. BREER

ARBRARFTTIL, BEAN TS 723 ONEEZ ~ A 7 1 Xf CT T L 725 R. P15 K 10% &
L7 — ATk, [MEPIAERRE T vy ZHODEICEE Y | ZEAEER SN D Z & PRS2y, #I
G 20% & LTer— A TliE, WEZEROEREZ 2 b 16 BHER— L T HLRIZH T DRV AT v Do

ARHLR (K1), ZOERNL, S R A b TR0 o ¥ N i
m%ammmhﬁ@@Wm%L*%%%gz PRI R ke i
LIS AT B TR L 22 5 WREE S B R b D, — . % .

ﬁ%*ﬁﬁ’]*ﬁuj‘fi FPT. AV U THOREICHERLE L E 2
LA D KBEHVE GG & LT, BAROWIE LT 2 EORs -
J& THIKIE D FRBE S TG 28 E L, T ORE ISR LT
VR A NOWEEMAG DT B OMEM G (BESCE & e
KERED) HARGE LTz, K/KBLHVE RS - PHZEM SRl 2 T 1 BAEEED S '15 H#% oD~ }\7‘/(— S
IRIEENRNT 2 S2hE L, MEHTIC L 0 15 6 7= FLNJEE Ot & K Y Tav s (w478 X#CT B

HMROR I IR OV 0o B B BT TR
2 B 7 ISR Al (IRHI L (BDZ) ~0 7 5 ¥ | FEHL%) T Ry
AEELE (K2), BOZZ-T LR
BEH Sa \
[1] Sandén, T. et al., Sealing of investigation boreholes —Full scale field test ;: 2]
and large-scale laboratory tests, SKB, TR-18-18 (2018). '}( %
RIFIE, T IRBITRIERE DU 3 FEREDERICRTS | 5E
**%ﬁ%%’vﬁ AR D PERERTAR I B 2 WFTESZE ) T 2 ﬁf%ﬁ%ﬁ &

BT HMEREFLIC BT 2028 R OY [0 3 4R PR R IRGR I 2 H R KRR B D — ]
bS] Téf’“iﬁ%#@nﬂﬂﬁ T OMEFE] OERTH S, (W7 - FLJE D DU

*Takuma Sawaguchi!, Hiroaki Murakami', Ryuji Takeuchi!, Shizuka Takai', Tsuyoshi Sasagawa' and Seiji Takeda'
1Japan Atomic Energy Agency
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[3C09-14] Material
Chair:HIRONORI ONOE(NUMO)
Fri. Sep 9, 2022 2:45 PM - 4:25 PM Room C (E1 Bildg.2F No.22)

[3C0O9] Numerical analysis of geochemical degradation of concrete during
groundwater infiltration: Effect of redox-oxidation condition
*Takeyasu Abe’, Yoshihisa lida' (1. JAEA)
2:45PM - 3:00 PM

[3C10] Radiolysis hydrogen yields of cement constituent crystals
*Jun Kumagai', Keisuke Hosomi?, Shinya Hasegawa®, Kumi Negishi®, Masaya Ida® (1. IMaSS,
Nagoya Univ., 2. Faculty of Engineering, Nagoya Univ., 3. Taiheiyo Consultant)
3:00 PM - 3:15PM

[3C11] Experiments of bentonite spraying method for the clay plug
*Shun Kimura', Masaki Takeda', Takayuki Motoshima®, Hanae Dan? (1. JAEA, 2. TAISEI)
3:15PM - 3:30 PM

[3C12] Measurements of Thermodynamic Data of Water in Na-Bentonite in the
Pressure Release System and Saturated Condition by Relative Humidity
Method
*Haruo Sato' (1. Okayama University)
3:30 PM - 3:45PM

[3C13] Quantification of changes in physical and chemical characteristics of
concrete support in Horonobe Underground Research Laboratory
*Akihito Mochizuki', Matsui Hiroya', Yusuke Ozaki', Takayuki Motoshima?, Mayumi Jo?,
Masahito Shibata®, Kumi Negishi®, Ryo Sakamoto® (1. JAEA, 2. TAISEI, 3. Taiheiyo Consultant)
3:45 PM - 4:00 PM

[3C14] Quantification of changes in physical and chemical characteristics of
concrete support in Horonobe Underground Research Laboratory
*masahito shibata’, Kumi Negishi', Ryo Sakamoto’, Hiroya Matsui?, Akihito Mochizuki?, Yusuke
Ozaki® (1. Taiheiyo Consultant, 2. Japan Atomic Energy Agency)
4:00 PM - 4:15 PM

©Atomic Energy Society of Japan
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AV ) — FOIEERHEEBIEICHT S TKEREE O BIERT:
L ETFER DR
Numerical analysis of geochemical degradation of concrete during groundwater infiltration:
Effect of redox-oxidation condition
B B, BRE A
' H ARG T FE B SR
BOSHEFATIC Z 0 # N KIRAIZAE D 2 7 U — b AL il RE ~ D ER b Jo 5 IR 5 0D 5 8 2 R~ 7.
—F: A FRAH, RICEZESENT, BEETEN LDH State 1 1 m

1. %8 N AR SRR

15 LUV BRI AL Sy o AT AT IR BIARRELTICE A > B [ )
AREIAS R S, AR RASED OBREL I A ICE RS pH & £, |
BEIND. By NOHRELS CRE S LD T KIZ SR LE ol
TEMEFFD, ZOWMAIZEL Y & pH KB E NS, AFRE T, ol
BITHI PR T CTIT - 7 BUEfT <5 S, pH AR EERE O — K 72 8 : T
K TFIZOWTHE L, ZOHERKTH IR DR S % BT 5. cumulative leached water (kg)
2 BTMACFE RN 1. pH %At
FENT RIS L, HHANL N T R A MEAKAEMEEH LIz 7 UV — e L, #TFKIEFREAKRER
T pH<7 & L, E&{bfE (=FOLP, F/KfHER) & & et (=FRLP[1]) DAL Z 8 &E L 7=. f#HTiX PHREEQC
(concrete_3T_V07_02.dat[2])%& H\, Fe-free, 10°C C— R L as AT 2 S0 U 7. BRI, AFt XY AFm X
FEFEAE (AFt ss: Ettringite-Tricarboaluminate 2 U8 AFm ss: Monosulfoaluminate-C4AH13, AFm ss |4 [AIHEL L 72
V), CSH [ZHE4E (=CSH ss, CSHjen-CSHtob2) & L Ca%/E L 7=. o : o
3. BREER e——
FOLP TI, Portlandite 723 s iE3 2 & [FIFFIC, AFm Z2E (AFm +
2.5Ca?* + 2S04+ OH — AFtss+0.5 Ca1c1te)73x B8 HAL7c. —J FRLP
TIE, 2 BB CEERISHHETT L7c. 55— BB CIE, AFt ss 228 i
(AFtss — 0.75 AFm + 3Ca%" + 2S0,% + 0.5A1(OH)s + OHY) & #:(2, 2 5
DI 4.5 Portlandite + 0.3Si(OH)4 + 2CO5> — 0.3 CSH ss + 2 Calcite +
2Ca?* + 80H", CH; (aq) + SO4 + OH" = HS" + CO3* + 2H,0 2347 L 72,
CH4 21t - SO 1% ti% OHVH# [ T U, Portlandite HfiyE g &t~
THENIEDMEW pH & 72 o 7= (= 12.97, X 1). AFt ss 5 RIRfE% O
BYPECld, CSH ss 242/ L7228 & Portlandite 73¥Af# L, FOLP @ 4 — A
LA T pH (=13.06) % 7~ L 7=.
JEHISRHHA N COMED R pH AR FIX S A7 LVERERHE EE 612G
I RELOTIHARNVEE X BN DA, AFm/AFt O 1 KIEF s —
(X &S Z LIPS ERICET 5. BlxiE= b oA N e s s 1(?‘0;)
HEZEFR (PR DEF)S, ARt FH OS82 O-OVEIURIR & 72 5 4 — A 43501 B 2. SRR
NTHY, SHEBEE RS AED 5% L b J1 5@ pla bl b oo BBV 2 E &I RET 5.
SEIR [1] Yui ez al. (1999), INC-TN8400-99-030; [2] Jacques (2009), NIROND-TR 2008-30E

- = = FOLP (benchmark case)

—— FRLP

i AFm (CO5)
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*Takeyasu Abe', Yoshihisa lida!

"Nuclear Safety Research Centre, Japan Atomic Energy Agency
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REEEDZE
Radiolysis hydrogen yields of cement constituent crystals
Effect of irradiation temperature on the G
R MUY, MR ZEEEC, R B, A ASES, W WS
VA RASKA, PRI, SREEa LSk

Four single crystals of C-S-H, Ca(OH)y, ettringite, and monosulfate, which constitute cement, were y-irradiated in the
temperature range from room temperature to 90°C, and the radiolytic hydrogen production yield Gz was measured. The
Gn2 of these crystals was about 0.05 to 0.55 at room temperature, and that of the cement obtained from the constituent
crystal ratio was estimated to be 0.3. When the irradiation temperature was 90°C, the Guz of all crystals was about 10%
higher than that at room temperature. From these results, it is estimated that when crystalline water in cement is irradiated

by y-rays, molecular hydrogen is produced at a yield of about 2/3 of that of liquid water.

Keywords : radiolysis hydrogen yield, cement constituent crystals, crystallization water, gamma-ray

1. #E

TRU BEEM DBEZER /Ny r— VT, A2 MR Z BEMEHCH WD Z LA ESNTEY, T
FRROITRIZ K DKFAERORREZ RIS 5 2 Wy r — VORI Z R T 272012k TND. &
A NKFID G \IZ2WTIE, Frax DA IRY TIXEEFARILN TV, FEFEY O BB X 2 FEFER
Ry r—VORE EFBNBEINDD, &AL MKRIENCEN S OFEAKORENE B IREITIKTT 5 &
EZHND. AWTETIE, AL MDD Gro DIRFERIEIEZ BET L0 THET 5.
2. EE&

C-S-H (Ca0-Si02-H20; Ca/Si=1.4), = kU4 A b (3Ca0O + ALO; *

3CaS0s * 32H.0), &/ ¥ /L7 =— bk (3Ca0 * ALOs * CaSOs4 + 12H>0) 1% 06 B e —
ISP A S MECARL, XRD CHREME LI LE bor O | et

BHZ 2. Ca(OH): VXTI BRIECRHI) 2 M L 7= SRR 3O QL_\{%;L%
EHALEA AT A UKL TEIL, 70— < §9 ¥ [T
AL AL b SR 02 [
%Y, FEIOWEE A 47, 75, 90°CREE TH R /L b 60y fREGHEEIZ T 0.1 — ——

y MRS (1 kGy) %, microGC T Gm ZRK&7-. 0.0 i
3R -EW 20 40 60 80 100

. ; . Temperature at y-irr. / °C
ORIV T b R I (AT L , M RS L dET g
EDRERIZB W TH BHE R ER ATV b 00, IR R &3k B 14t A MR G 0

G EFTAHEHEN ALK ). = ) hA T PNV T =— BREHEERGE

FD G i ZIFIEFR U T, WAKD G E1EIFEE L L, Ca(OH): @ Gue 23

b/ D ofe. KRN BRDIZE AL RO G103 L7220, FEEKD Gl B HKD Gu=0.45 O
23R L D b,

*Jun Kumagai', Keisuke Hosomi?, Shinya Hasegawa®, Kumi Negishi® and Masaya Ida’

'TMaSS Nagoya Univ., 2Nagoya Univ.,* Taiheiyo Consultant Co., Ltd.
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KT ZTERRE LRy A FREE OV 5T EREZRRR
(2) HTHERICETIRMFITHETORY b4 O IHRFET—2 OEF

Experiments of bentonite spraying method for the clay plug
(2) Bentonite spraying to an excavated slot at the Horonobe URL
AR BRY, R EM, KR &2 O R
JAEA, 2 RpEs%

HUE OWRENC & 0 4 U= IRHIR G (EDZ) OEfgitt 2 W95 B CkE T 5 1L K 77 71220 T,
HUIE ORIBESRL RIS EBI 69 D T L L CRAT TIEICEH L, WRAE URL (231 5 350m A HLE DB
TEMBEZER T 72U R S ER 3t L CFEE Lz A b RMEOMRAHT it TaBR O fEFIC SV THET 5,
F—J— R B, ILKTT S, N A, RS
1. &

1E/K 7T 7 O TAZKEED TiEZ2E A L5, YUEOMIBESC K O R S TR L Ik TZ 70
Be S O < 1T A3ISREE O S TICHIREE MR T A AR H 5, 2 THIREH O L 5 A skEiEric
KU T, 50 R s B 2 FeAR FTRE o T & L TRy M A R BB O T Tk At 2 e+ 5
B A S LT D, RS TIXIRIE URL @ 350m FHAHIE O JUE MBI T 720 R X #icxt LTy R
A FORAHF EITV, EEEOM TR T 2T FNESR, RATHT%ORY M A NORBREELS XL OE
KEGBIE 24TV AT TR0 A OME 217 - 72,

2. REFIFHE QLR

YR HEHT I, BRAY R A R Th B2 =/ VI LA BORA L (X kI A MEAHE  70%) %
FAW =, RAFIT A & 7K B I [ o0 3BR CRE[E 8 = %L ¥ — (Ec=550kI/m?) % 2Ec & L7234 O ki & 7k
HTdh 5 18.62%% B E L. AT 2 ORI D HARMEIE 1.43 Mg/m3 Z5E L7<,

3. BREE URL IZH 1T AT T T 5 ER

PRAE URL (2334 2 AL E R Cld, B 4.0 m OMEHiH 24 2 H0EOBEE A 1.3 m, BTH
BRTHK 1.3m, WS 3.0m OUIREEEZRTZ (K1/A£), AT FIEE, KA ORI E R L 72 A
ST HICH L CHEA L 2D LI EOHEEZMEL 25 0 30 mm O/ AVERIEL, YIRIEHO
THEEN D _EESIC s TREHT 2R LTz, 77, UIREEHOBRITHROHESK 1.8 m O/ & Tkt
FEATV, EKE & BB E A ET D2 0DH ) v 9 T CER LT, F 0%, HUEREROWRAS
a7 U — MRETETRMATZITWD (K 14), BORIO»FTcH 7Y v 7 aE Lz, M2y 7 U v
TIRBI DG KL & B E OGRE R, £72. M2 123 ERERII OB S iR OR LTV A, Hi ERRER
TH o7V 7 LT ST O O ST 1.41 Mg/m3 TR E O BAE Th 5 1.43 Mg/m? % FlAl%
WRTHoT, — 5T, FANERBRICEBT S 18 D AT OB EE O 1.55 Mg/m3 & 72 v . B % Lk
0] D IS FE Ol TN CT& 7z, F72, AT OEED U N T 2 REIZOWTIE, HERERT 22%, JRALE R
T 2% ERBEDRRTH-Tz, UEDOERIY, N v A FORMIFICE Y IEKT T 7 OYIR & ERIZ%T
U CHm7e i E A MR TX B Z E MDA TIEOBAMERH D = & 2l LT,

| s : 155 Mg/m® |

1.7

S=70% S5=80% S=90% _ S5=100%
¥

g
=)

=
[0}

=
IS

@i EEER
ORUESR || FHLMEE : 141 Mg/m? |

10 12 14 16 18 20 22 24 26 28 30
Bk (%)

X1 tIRE=SOWSHFET () EWRFTETHE (B) K2 Wit TR0 EKE EEREEDOBER
ARG L, RFPEEEREFE (D 3 S V-V EBEIEY % O M AL/ 2B T 2 H il B R 3
(JPJO07597) (Hitfg WLy fiix PASHE TR EakliR) | ORO—ETH 5,
SE X
[1] AKBE fh: IbAKT T T ERk 5L LTy A R R OWRAH T iE THEfReRER (1) M BRI ERBRICEBIT 5
¥ hFA NORMSTFRHET — 2 OBS, HARFR T /54 2021 FKOKE(2021).

EIREE (Mg/m?)
w

=
[N}

=
N

=
o

*Shun Kimura', Masaki Takeda', Takayuki Motoshima?, and Hanae Dan?
1JAEA, 2TAISEI

2022F BARFNZES -3C11 -



3C12 2022 DAL

HAEEEICLHIFRERBRUVENRBRIZE TS Na BRUNFARRD KD
RNFET—EDORIE
Measurements of Thermodynamic Data of Water in Na-Bentonite in the Pressure Release System and
Standard Condition by Relative Humidity Method
e TRk
LR LI

FHRHEE SR 2 E D LI IV ARIEZREL , XM AR ES BT AR OKDIE RS Gibbs D A H
TN —ZH T DL BT FET TS THABIS ML, 2R ETOT —Z LR LI,

XT—J—F: LS, BE, XU AR, BEUEYRF AN, FARHEE, KOWER, Gibbs O H BT R/LF—,
25, )

1. ¥8

LSOV BEEEY) O MU A3 2351 B N LAY T 2 AT D REE R 1, A DO R KO AIZELY
BRI S35 AT %, i FKDR AR TIL, BRI RFHEAET L0, fafnd 5 ETOWMFE TITEIL )
AR AFEAE T DM, FE LT, BEDOHZET, RREIEICIV UM A MO EHK S THDHEE)V T A NERIAD
TE BSR4V Gibbs D B =RV —7a S OB F T A= 2 HEL | B PR I HE SO TS )
BRI DT IZHOWTHRE LR, 2 ETIZ, UM A MO 1% & e R EIZ W T SO FERIT—
AREINTEIZLOD, BT MNTIZLE 2T BIn A NBBKDRZEICE T 57 —ZIIBRoNnTWD,

ARWFGETIL, FEXHEE (RH) SIBEZNE T EICIVEREEZREL, XUMNA R NN A RO ERK ST
HHEEIRFTANROKDIEE (af,0) EFRRERE/L Gibbs D HH=RAF— (dGY,o) ZH HT D4, #)
FET IAZEEDSWTRARIS DERITL . ZIVETOT — X L E LT,

2. AXBERICKIETEDRIE

Na Bl R ARD I =41 VIO =T FO (/=X 3% T.3H) % 105~110°COMEIRE ¢ 24h DL E# I SET-
#%. 3.00g T O& R =F LU A28 (£ n=3) 124317, RH=100% % FAZS 25PN (-99kPa LL ) T 9 » H [, #)—
IZEREEDT0, KEREWINSE T, ZOM., EMICEKEEZRIE L, IICERNOKEZFEFL, RH LR
FER P —% AR, e (FIHIE-101.3kPa) & 25°COMEIRKE HIZiked 7=, 24h %, RH HIREZJIEL ., 50k B
DHL TEHEEZMEL-% ., FaNIZRL, LIXDKEZES | X752 TEAKMEZ T, T, HEAME Iz,
ZOBMEERDIR T Z LT, KA ST A—H (~#) 100%) 12, RH HIREZBIEL . afyoldGl0z L,

3 WRRUER

112dGE,o b BT A MK 5 G K L DRIRE 2.0
T, WU R AR BRI IZHENAGS,0 1T S o

0.0 o A A f§

Lz, MM A RO 7my O, O) B —"—Fv 7L § ﬂuﬁ"(é&’“‘ " m U
TNBZEND, BELEIIF AR KR REEMELT = 20 [
WBZLAIG, BEOTRICEOTH, W E S
ENTWBERY, —J5  ARIOF—ZDHReeEmHThs, & [ O Kunige-V1(This work)
ZORREE, BEFEOT —#niiian-erwa A+ ThH E -6.0 O Kunipia—F(This work) ]
Ofl:kﬁ:iééj%i%ﬂ%)o AEIOT —E200, S % 2 80 ¢ Kunipia—P(Sato 2008) |
BEEOMRATRE R LDER00ME B &0, KO ERFIEVE 5 A Kunipia—F(Torikai et al.1996)

RERDETRREIND, R TIE, RS OER[T —2& 00 Lo b L L T

SR e L D LR RS AU TR T 5 ¢ s % % 100
¢ AT F AR LA AT H 4 (20K05383) J O = Water content to montmorillonite [%6]
AR AR e TS B Bh Ak B 31 - L AR D — T B, 1 dGRo &'V EAFAMIXT HEKLLEDBEFR
BE XK

[1] JAEA WRAETR M E T FE £ 2 — Sk 28 4R AN 0 AR H T (H29.8 {E1ERR) . [2] H. Sato:Phys. and Chem. of the Earth 33,
pp.S538-S543 (2008). [3] H. Sato:Proc. of 4th Japan-Korea Joint Workshop on Radioactive Waste Disposal 2008: Perspective of Sci.
and Eng., May 27-28, 2008, Hakone, Japan, pp.1-17 (2008). [4] Y. Torikai, S. Sato, H. Ohashi: Nucl. Technol., 15, pp.73-80 (1996).

*Haruo Sato?!

1Okayama Univ.
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IRERMBEHARFICE TS0 ) — FXRIOME - LEFHEZEOEENILE
(1) £HBE & DHREDRE
Quantification of changes in physical and chemical characteristics of concrete support
in Horonobe Underground Research Laboratory (1) Overview and initial condition of test specimens
EH AL IR AR, ORI AR, KR B2 B AR
Sem BTG, RE KRS, ok sl
JAEA, 2R, CARPEa LA b

H AL S RN S T2 i LV IR R BE ) O [N AT REME 2 R S D SR D — B (JLIE D EEMEMER) &
LT, &7 AD VRS T =7 Y — b ORBRIEZER L, Ptk - (LR RO EIREEZ JIE LT,
F—I—F: a7 V= RT, &7 AR MR A, BIERBENIIERT, & LoV R SEY), IR
I AT REME

1. 8F & LUV IEBESEY O MBS TIE, A GPASH F T OMICEEEEY 2 it 3 5 ArREME ([ AT RE
M) ZRERTH2ZENED LN TE Y [, EFMICO2BEOREE 2 MM T 28RS 5, ZOK
R OO —BE & UCARMZETIX, KT AH UMERAT 27 U — b ORBRIR & (ERL IR
WHZEAT DR 350m HUHEPICERE L, Wtk « (L4 OB 2 4E T 5 720 ORBR - S5 2 BEECEICD
Teo THEMLTWD, AR TITHABAEO IR EBIZET 2HER R EH®ET 5,
2. ik RAEEHBATEATOM FhERE Tt LI TWAIKT v U A > b (HFSC) OWRfHiF a7 U —
N REROME - BlEHART_R—2 a7 ) — M 2R L YERERRR (X7 73 B, A7 v MR
B, EMREE B L) 2 FEM LTz, iR - KRBT 1 nAEER, 3239 Ko 2 U — FaRBRIK (o
50mm, H100~200mm) % =27 U > 7K VIER L7z, Ytk - (LB ORI 2 JE T D720, —HoR
BRIRIZRE U TPk (UMD INE . —dilERERER, FIA SRR 722 &) J6 KX O SEM-EDS 43T & Fhfi L 72,
HTFEBRECa 7 U — FRLENED I DEMBEBEL, VD7 U — FRBAZ, HRE 350m HLEN
DRZH B LOGUEERED D < B BT 7 JRALE T K RIS T S ERE LT,
3. BREBER NIRRT, M TP OB 1 WMERBR O §E 5
DREHT 22 ) — b ORBAER & RS OEZ R L TR JERL
TR T iER D27 U — PR TAHFITE TS EH

AR IE H TEIE £ AR R S

. & P i
Wr s, PERBRORERITE S E R/ hEL (F 1), W%Lk‘ (km/sec) 5.61%+0.18 (n = 10)
BRKITEEHY - JPEOICHE T 5 & B 2 bij, SEM-EDS % e
— i
BrofE B, & A M4 TOITESAMR DR EEVEI TR SR ) o () 53.9+t33 (n=9)
oo A, RBRIKOWIE - (LERHIEOBIEL LR D ICT 5 L & Jﬂ;{;@_
HIC TR TS CWnWbd a7 U — MR TERGE LT (Nfmm) 3.70+0.35 (n=9)
mm

AESCRM 2 BIEBNCE T 5T U2 EE2 R LT,
AHFIEIL, BB ELEE BRIV —TDZFE Uiz [0 2 5 @& L~V EBEFE S5 o g Ly 12
B9 2 BABRFE 2 (JPI007597) ([RIUL AT REME BN @ BEALBRFE) | DRERO—ETH 2,
BB [1] FEEHURPEBEIY) O RAALATIBIT 2 A8 (ERE 27 4 5 A 22 ABRRIRE)

*Akihito Mochizuki!, Hiroya Matsui', Yusuke Ozaki', Takayuki Motoshima?, Mayumi Jo?, Masahito Shibata’, Kumi Negishi’ and Ryo
Sakamoto®

1JAEA, ?TAISEI, 3Taiyheiyo Consultant
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RIERMBRARAFICE TS0 ) — FXREIOYE - LEFEEEOEEHLE
(2) RLEJZRKBICEE LI-HBRAEDEEE LD
Quantification of changes in physical and chemical characteristics of concrete support in Horonobe
Underground Research Laboratory
(2) Evaluation of change of specimens put in various environments with time
LR OB, MR OAET, BOK su!, IR ik, A BB R AR
VR v 2 vk, 2 BRI A58 B FE Bk

H T ALY S TR S v Tz b VU VEBE SR ORI T REVE 2 fERE 9™ D AT JE D —BR (VLE O EVEHER) &
LT RS2 U — b2 FHLEN O 572 2 BREEICER LAY 1 EROE % OR B K28 2 3 L 72,
F—T—F: @ VVVESEREREY, R 2 U=, BT A UM A2 b, RERE, REEL

1. 8E & LIV EBEEEY O MU WLy Tld, BEEM DL T ITHEA SN 2icBWT b WA E T
DN BERE 22 W3 5 wraett (EULATRENE) MR 2 2L NED LN TEY (1], ZDOROYLHE DA
PEDHERHZ BT 25HlN ML TH D, Lol SREM OB O—>THIET AT U A FEEH L
oAt a7 U — b OREZEZ - I L7 FlED 2 < AR R LTS, £ 2T, ABFZETIL, #nko
RERAZ AR L CHE R YLEN O R 2 BREEICER L, EEEK 1 FERE L7 BA 0B - ot 2175 2 &
WX DB - AL TR OB AT L2, ABEKRTIL, ZOBEO—EH2WwET D,

2. RER ARABKIE, K7 v UMERE AL N (HFSC) a7V —h (7947 via, YU Hba—n, ¥
WAL RT U R AL FOIRGHE) ZWRAT LIETHRH L, #{E%, ¢ 50 mm X HI00 mmlZ L L7z, #RERIA
DOEBEREIL, HTFH0EOHAKITRE L7REEE T KO TS ENO KK T E Lic, ZRThob
BRICH 1 AEE Lok Z | RIS G DRI U, B IE (EAEER, B/KaBR, 228 5%)
EALEEREE (EPMA 00T, KR OERGHTE) OF — 2 #HfE LT,

3. R EEAMEO R SRBIKOTMEROLBEEET 1 s ~ -
[msn B o [hETis 3R]

(R, BRI O 72 FRAE L o B IEARARAE LT . T % R @0 4

S FOHRENME L 2o T BARR(T Y N Ty ME: 1 Tiiem: 150 145

_ (M /mm2)

A LT ADHKEE 0 BAREE RODDHE) T B Sow | BB bk ik

B4 T CHIAN R < RERIET £ 0 AR & 72, )

R E & 0 RN T /e A K Y B B )\

005

ZENFEREINE (M 1), RBRIENERIK NG S
B A MBI OKFIISMEE SN EBEZ D
. JERERBRCH KRR OB R L L EANTH 72, 2h

IR T O, 296
Y T

AL [dV/dlogD] (ml/ml)

0.00 88
% C HFSC WfHiF =27 U — s ORFELILIZBE T 5 5L 0.00 0.01 010 100 10,00
[3Fh & 72 o T 7230  ARFSE T B AU Tt B 3 B AL 45 4 ZPR{E (pm)

X 1 PO R 5 IR OFF L RO Wk
WO RIRNER LI 5 BB AT — 4 & 7o T, P TR 57 £ SRR ORI AR D IR

AIFZEIT, BRFEEBE BRIV PN OZEE L TAT 3 FEEE LU HUR M BRI 55 o HJE MLy 1o
B3 2 He AR SE3E (JPJ007597) ([HIUX AT REMEHAN @ EEALBR%E) | DO ED—HTH 5,
SEXHR [1] FrEBEEREIEY ORI B B ARG # (CERL 27 4 5 H 22 A BEEIRE)

*Masahito Shibata', Kumi Negishi!, Ryo Sakamoto!, Hiroya Matsui?, Akihito Mochizuki?, Yusuke Ozaki?

ITaiheiyo Consultant., 2Japan Atomic Energy Agency
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 504-2 Nuclear Chemistry, Radiochemistry,
Analytical Chemistry, Chemistry of Actinide Elements

[3D01-03] Extractant and Complex Formation
Chair:Asako Shimada(JAEA)
Fri. Sep 9, 2022 10:00 AM - 10:50 AM Room D (E1 Bildg.2F No.23)

[3D01] Basic information on solvent extraction using ADAAM for Am/Cm
separation
*Yuji Sasaki', Masashi Kaneko', Yasutoshi Ban', Hideya Suzuki' (1. Japan Atomic Energy
Agency)
10:00 AM - 10:15 AM

[3D02] Crystal Structure Analysis of Sparingly Soluble Actinide(IV)-Nitrato
Complexes with Double-Headed 2-Pyrrolidone Derivatives and
Applicability to NUMAP Reprocessing
*Ryoma Ono', Tomoyuki Takeyama', Juliane M&rz?, Tamara Duckworth?, Satoru Tsushima'?,
Koichiro Takao' (1. Tokyo Tech, 2. HZDR)
10:15 AM - 10:30 AM

[3D03] Determination of the thermodynamic quantities of U(VI) complexation
with amino acid by calorimetry
*Masahide Takei', Akira Kirishima', Akihiro Uehara?, Daisuke Akiyama' (1. Tohoku Univ., 2.
QST)
10:30 AM - 10:45 AM
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2022FKDAE

Am/Cm Z7BEAhHA. ADAAM (2 L % fil i JLm it

Basic information on solvent extraction using ADAAM for Am/Cm separation
R L P BUGE L FERER L SRRk 1
VR FIs A

JRF SRR CBA%E L7z 8 JRRAIPES T X K7 X R A A O ADAAM [3#E— R7 7 % T Am/Cm
Bt AR LTc, ADAAM % W2 IR HNZBE - 2 S E A G 5720, TOWMHEEIZMZ T, %&
FEZEC DA /B HSo A R MESE TR A & LA A D 72 RE D Am/Cm 4y BEbE DB & 4 L 72,
F—U—F:Am, Cm, A EE, ADAAM, ¥A#EHhH

1. #E AR LTEEY A S Am, Cm XL ER2+3 O Rl CHELD A A & RO 7o DAL IR
IR LSS COMESBEIRNETH D, TN 3 MT o F ) A R(Ln)-7 27 F /A F(An)BEDH
A & & IR HIEA DT —~ Th 5, JEF IR TIX, An fhHAlO TODGA (22 T, Am/Cm
YR m U OERE R FFD ADAAM[1-2] (7 A% T 2 K72, K1) ZBR% L., MiE- KT 425 TO An
M- A BEFE 2 e 5, 2 2 T, HHhHICBIT 5 ADAAM O E#ERFEZFRA L 72D THRET 5,
2. WEEB @ oEEHhitEEZ VT, ADAAMIZE D An, Ln, FP (B 2R TE3HE D4 Loy Bt
ez WG, iR E AT A Lo, M, FFEEER. KD, i, BV ENE R o4 ia Lz,

VAS) . - %
3. ﬁ% E&'fﬂ‘ L 71 LF@ lﬁ?f\% %é" 5\ ({ “:HZCOOH f“z°°°“ ﬁ:u;con(c;ush (‘:Hzcou(czusbz
— = . N N
‘/k a: /j_\‘—g‘\ ADAAM tt%@é’%@ NY\N’YN HOOCH,C~~ \/\T/\/ \cnzcoon HOOCHzC/N\/\"‘/\/N\CH coon
o o CH,COOH 2
. CH,COOH
6.12, LI 0.901, /KHOfFD Hg P\H DTPA (BEAZBERISERHA) DTBA (REMEBERISERELH)
JaEE 35.8 4 mol/dm? (=M). kb Alkyl DiAmide AMine "3"2°°"(°2“5)2 THQCON(CZHS)Z
/;Iﬂ?g;]ﬂ HOOCH2C\N/\/N\CH COOH (CHINOCHLC
J : . ‘ 2 CH,CON(C,H5).
PE: 1.8 Pa - s (0.2 M ADAAM/ . Ly conao, 1 o oG
= N N o i TR S5 T
K=%2). 89 Pa-s 05 M HO\C\\/ o C\I:; ey EDBA (ESfREERLSETALA) o ) EDTAM (shitfnfs )
N e] 2N 2Rs 2
ADAAM/ RFH ) Th 5, 4 T o o
DGAmc (BEMRBEHSEMEAD — wd | A ey
R )~ e - ] SN o
35%4: @\— ct Z) ?}ﬂﬁ /E l\i L\— F?Ig I/ ~ Hz“:/c\u‘)2 - ° \CH, DGA(CQ) \CZH5 " >°:°
R r o CoHs 7
300 FEFRME E THRVEV S RIE R e e DGA(CL) (htmefrs) (PEEET) e S e
CHs—y” So CaHs 2Hg o < \Csz
N y |
LNV, ZAoPtENGIE LT b, ‘ NTAZ £ K(C2)
AR~ e X 7 W IR DOODA(C2) (shHEefIF) 1 ADAAML BT X ¥V JRIDEE (hMEHF)

720, ADAAM HUHC I RHNC K 2 Am/Cm 2y BELLIZREER- KT R THE X Z 6 ¥ b T D,
HAKHIZ, 02 M ADAAM/ K5 % >, 1.5 M HNO; %&£ < DAm): 2.55, IXCm): 0.433, SF
(=D(Am)/I(Cm)) =5.88 TH 5, ZiLix CHON (LEWIT K 2 0k & L THRMIC LD TEVWETH
%, ADAAM |2 X% Am/Cm ZyBfitb 2 F I 5720, K1 OLAWZ2KMICEIN L, MESHRICL 55
BELEI R 23k AT, —filE LT, 0.5 MADAAM/ K7 # >, 1 mM TMDGA (DGA(C1)) #¥simL7z 1.6 M
HNO; D5t D(Am): 2.66, Cm): 0.305, SF=8.69 DR A15G72, 7od. K 1T 2L
bEEN., ERAIMRE L RE S 51X pH RN LE L 225, ADAAM 13 37 I v BHFE 2L, 7
0 R R—Ya ARV EBE KT 570, il pH IThHAT S RESER L Z LITEBEEET 5,
4. 5|AXEK
[1] H. Suzuki et al., Anal. Sci., 2017 (33) 239-242.
[2] H. Suzuki et. al., J. Nucl. Sci. Technol., 2017 (54) 1163-1167.

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

'Japan Atomic Energy Agency
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EZ/ED) FUOFEHZECHBETIF /M4 FAV)—= F5 FEAFD
HEREERITE & U NUMAP BLE~DEAY
Crystal Structure Analysis of Sparingly Soluble Actinide(IV)-Nitrato Complexes with Double-Headed 2-
Pyrrolidone Derivatives and Applicability to NUMAP Reprocessing
UNEREE L ATIUEIE !, Juliane Mirz?, Tamara Duckworth?, EEE 12, JERE—E]!
VRTRE v 7 —R 4, *HZDR

VI aAF VI ESGENL E LCH T 5446 2-v' e U R U ER(DHNRP) & Pu(lV) & il EE KIS H C S
SHE A, ~FH =T b Pu(IV)EEARHDHNRP),[Pu(NOs) | OHT HH2MHERR S A7z, T OFT ) Ok S i i
L, ZRETITHE L TV DD T 7 F 7 4 RAV)DOfEamfE & KL< —H L TEBY | £ RRREOEMHE R

SRR YN

F—T—F 470 b= A, SR R, RS, A

1 #E Box 28 TERAKERTCRET 515 - BIUTKIE (3 0 04;)
RATALEREEG & L C B EDRIR AL REE(NUMAP 1) % 32 [%N<j%@] {%
ZLTWB[], ZNFETIZPuIV)DOFlat & LT, 2846 2- Y

rac-trans-form
L2

r

= U R 355 (DHNRP, laNzZAWi=T7 27 F /) A4 F 4 ffi
(An(IV), An=Th, U, Np) D LRI B3 2 et &2 s T & 72 [2-
4], TNEBE 272 9 2 T, AL TILERRIZ Pu(V)Z HWCFE
FROFT 21TV, NUMAP FALUERIZI51F 5 Pu(IV)DZEB) 2 B 5
PZTDHZEEAME LT,

2. BBR 100 mM Pu(NOs)s A b v 7 IAHR(25 L), AEFR/KIRIE (45
pL)F L TN 0.25 M DHNRP K20 uL)% 7 A T HE
J& L7z, ZoRF, FERIRARFOEKTHIEREN 1,3,9M & 72
D EONTHA Dy 7T ORISR L 2 0% Uiz, A alEHai )
B LATREERIC OV T, B X SRS ARAT 217 > 72,

3. BRBKLUEBR 1(b)IZ 3 M HNOs %0 B 45 B A7 ik (a
ik i (HL1)2[Pu(NOs ) | O i i 1 2 7R 97, Pu*™i 6 18D NOs 22 & 1 (a) DHNRP (L1, L2)D##iE= s L O
FHEN 2 FERL 25T T [PuNOs)e > 2T LT 5, £72,  (b) (HL1)2[Pu(NOs)] D4y FH#1E (H(1)LA
[Pu(NOs)6 > D354 F A 1%, B O(1)--- ORI Sz HY  SMOKEIRTZ4EM LT)

HO))THDHZ LA Lz, 25 ORIE, @EICT~ 3

HL72 UAV)B L O Np(IVYLEY & Hi@d 5[2, 3], UV-vis £ V. 3 MHNO;(aq) 5 T LIBERFEIFE LTZ Pu d
BET44mM & RS Bz, 2k, NUMAP FALEE CAEE T 5 i 7 7 FBR BRERAMER(UVD] = 1 M,
[Pu(IV)]=0.1 M) 54 96% D Pu(IV)Z R AIRECTH D Z & Zord, FFE TIE, L1 £721X L2 25T An(IV){b
A ¥)(An = Th, U, Np, Pu) D it 3 L OVEMREIYE D RAMEDOW T b 5.

AWFSEIE, ISPS FERIAFSE B 5 (JP22123423) 35 L OVEHIF e [ B AL [RS8 1 1(B) (JP20KKO119) DB & 521 7= b D TY,
BExH

[1] Eur. J. Inorg. Chem. (2020) 3443-3459, [2] Angew. Chem. Int. Ed. 58 (2019) 240-243., [3] RSC Adv. 10 (2020) 6082-6087, [4]

Pu

Chem. Lett. 49 (2020) 1201-1205.

*Ryoma Ono', Tomoyuki Takeyama', Juliane M#rz?, Tamara Duckworth?, Satoru Tsushima'?, Koichiro Takao'

Larboatory for Zero-Carbon Energy, Tokyo Tech., 2Helmholtz-Zentrum Dresden-Rossendorf.
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REBEICLDIVIZNAFTUET S/ BOBEBRBNAFEEDRE
Determination of the thermodynamic quantities of U(VI) complexation with amino acid by calorimetry
WEEH, W B B R, KL K !

PHRAEREE, 2 EA

TIF A RITREDOENBRE I CEEL RLEERNGFOT I VLT T =/ (VD)A 4 O
RIS DN T, AL E 3 K OBAEH E F2BRIC K 0 KRR COREEEBK ORI XL E—2RE L,
SEAATE R O SOSHERE I >V TR L T2,

X—D0—F:UI=AFr, T8, MER BERE

1. &5

JRTNIRFBICBN T T 2T U & T D EREIC & 2 NEBIE < BRI, EFEMOBLE DA b
TR L DRI & T D T o O EREF R E 72 D, U T v OAERNENREICB T 2 F5RIE.
B HDHLOD, T LB T 507 v L ARNOERN T OREICBET 28I+ TiERwn, 22
THEERNOILERRICB W CHERRE 2 RI-T 2 o XV EOMES T THHT I /JBRER L, 727F
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*Masahide Takei!, Akira Kirishima' Akihiro Uehara? and Daisuke Akiyama!
Tohoku Univ., 2QST
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 504-2 Nuclear Chemistry, Radiochemistry,
Analytical Chemistry, Chemistry of Actinide Elements

[3D04-07] Analytical Technique 1
Chair:Takehiko Tsukahara(Tokyo Tech)
Fri. Sep 9, 2022 10:50 AM - 12:00 PM Room D (E1 Bildg.2F No.23)

[3D04] Development of measurement method of **°U using ICP-MS/MS
*Yasuyuki Tanaka', Van-Khoai Do, Yoshiaki Motoki', Yuki Ohta’, Hiroyuki lwahashi’, Kiyoko
Kurosawa', Takahiro Furuse' (1. JAEA)
10:50 AM - 11:05 AM

[3D0O5] Development of analytical method for interference-free determination
of "°Se in concrete by ICP-MS/MS
*|rvin Mardongan Banjarnahor”, Van-Khoai Do", Yoshiaki Motoki', Yuki Ohta', Hiroyuki lwahashi
', Kiyoko Kurosawa', Takahiro Furuse' (1. Japan Atomic Energy Agency)
11:05 AM - 11:20 AM

[3D06] Development of HCI-free Analysis Method of ""*"Cd Using Liquid
Scintillation Counter
*Chihiro Ito, Yasuyuki Tanaka', Kiyoko Kurosawa', Yoshiaki Motoki', Van-Khoai Do', Takahiro
Furuse' (1.JAEA)
11:20 AM - 11:35 AM

[3D07] Effect of deviation from focal point and angle dependence in laser-
induced breakdown spectroscopy (LIBS)
*Takahiro Karino', Katsuaki Akaoka’, Ikuo Wakaida' (1. JAEA)
11:35 AM - 11:50 AM
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ICP-MS Z AU = 2°U RIEFEDRE
Development of measurement method of *°U using [CP-MS/MS
“HH  FEZ!', Do Van-Khoai?, jok EBIMW, KH #i&!'? S 5.2 12
B X L2, b HIA
VAARIFF I SER RS (JAEA), 2 EIBRBESFIFIERH 78 46H% (IRID)

AWFFE T, FBEAES 7T A~ EEONEEJACP-MS/MS) % 7= BU HIEICI 1T 5 U RNRIZ L D AL
7 FVTHOEEZE B & L RESMORGEL 2 it LIz BRI W THRET 5,
F—J—F: 2U, ICP-MS/MS, Wbt
1. ®E

286U @ ICP-MS/MS HIETIZ, ZNETY T2 > a s HACEEHELZ AW BUODAERICE Y | KD A~
7 MVFWOER &F 2 B 5 PUH ORBIL A RET ST 2 1, Agilent technologies 184 ICP-MS/MS
(Agilent 8900) 1%, JHITE AlEE 72 i K'E BFBATLLAY 275 ThH Y . POUCONO DRENATRETH D Z Lo, 25U
EHITERT 22 A A AN LD T S 6722 2R IR T& 5, A TIL ICP-MS/MS IZH1F 5 UOO*
DEE AR - WERMEZBRTT L, PUICERT 2 A7 MO R8E M Lz R ae s+ 5,
2. REAFIR

MEREHT, KE SPEX R OEAEEAERL(U 10 ug/mL, ZSTC-3958) & 2%AlEE C U #E % 10 ng/mL
AR L7 2 Lz, ICP-MS/MS DU 7 7 2 a /ANT B30 & O, BUG LT- 35000 % 7t 4~ %
72, PUEMOEEBML Q LN QL. ZHFh 238 LN 270( Am/z = 32)ITRE L=, UOO " DA RE A
X, R KON He O AR & Z b S & Chafifb Uiz, TOth, Mk oMM TR (ILOD) A3l L
7o WIT VOO DARKIZ K B A7 M FHORHEZRIL, UOOH/UOO' L & UOH/UO b & ki 9% Z & T
g8 Uiz, £72 21 A A 0 OAERIL, FMARIZEKTE L7 & 3B 2 (2SUOOH/Z°U00" t & 2SUOOH /23U00"

e BRI L 72,
3. EBRER

WD ISR A AR A TAC S ET R MR A 2x100 [———— 6X10% &
35% (0.525 mL/min) DL & T, 2SUO0 DK N bk & * N O.S
EREL Role, DT WEFET AR % 35%IT5% .§8Xlo5 ¢ ‘e ° 13x10% 2
iE L. He W ADifi &2 2L SR, He 1 A ifi & § ° §
23 5 mL/min ORI, bHMENFE L 27 (K1), = o . . o g

Z D&M X B BUO0 D ILOD (E 8.2 fg/ml T - 0 5 10 15

oo E 7o SEERIE LTI B BSUOOH/AU00 H: He flow rate (mL/min)

12 9.56X 105 & 72 1) | BSUOH/BSUO L0 128X 10% & 1 He 237 UOO (25 2 230
LTI RERVMEZ R L, A7 MLFHRORBEN R DR CE o, ABETIE, U7 —V 7Tt
5 AT VTR N U OAL 5 BERE L LAE DR BEORE~ Y 7 ROEEBIZ O THFME L, Hi%
WE FIEOHGHET VX~ OV TH|RET L TETH D,

SEXH

[1] Yanyun Wang et al., Talanta 224 121882 (2021).

*Yasuyuki Tanaka', Do Van-Khoai'?, Yoshiaki Motoki'-2, Yuki Ohta', Hiroyuki Iwahashi'?, Kiyoko Kurosawa'-2, Takahiro Furuse'?
1Japan Atomic Energy Agency (JAEA), “International Research Institute for Nuclear Decommissioning (IRID)

APEE, PR 30 AR IE TR [BEIF - 15 QA SR LB i B) (AR I D ALEE - S5 (2 B3 D WFJEBR %)) (TAR D AfBh
FEORRD—HERY £LHLLDOTH D,
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ICP-MS/MS ZRAW=a 27 ) — FEBPBD ®Se DT FEDRE
Development of analytical method for interference-free determination of 7Se in concrete by ICP-MS/MS
RV X IR — AV <L R, Do Van-Khoai !, stk BEA L KM HHE
7oL TR N I SRR = J/NL
' HARE ST FERR RS (JAEA)

AFERTIIEEGE R IR EHTFHIC LV RETITHRH Sz AlkafoflLsLiO(l;Slﬂ“)ﬂiﬂﬂ
20nL (0.1g
FIREMED & 2 Se IZ DWW T, L% 0L ICP-MS/MS Z il A& HE7e o
5 CHFET V=R FEERE LTcERIC O W THET 2, —HNO,
F—7J—F : PSe, HENEMSPEZTE, ICP-MS/MS, [EFH#lHE pH adjustment | pH6-7
1. #%8 ctiated |~ ©001MENO, 20uL condiining

PSe IX RO e N — X R TH D Z LD 1R Almina |~ @H,0 unil neutral pH
DI C IS 1E T 5 M 00 B R RE % 4 BE S 5 7 30 DJEE 72 B [__(m = B0.N0H 2L

I+ l

WERIERORRMOWENBE L 2D, o, ATV LAMBE o g
RNV RI 3% T MRk C 1 R IR OB B 72 5~ H L | R
BMORENZ BT T2\, AFR T, RENREEDIERTH D2 e$$m~mmm@w
7Y — &5t & LI AES45HE L ICP-MS/MS % #l7A& b 7-fii 5 T r Gal) |- () MO, I0ni
HFE T U =72 PSe AT FEDRESHRIZ OV THE T 5, 31]2223 (3)el|uem
2. RER 1

SIHTERELE LTolg=y 7 U—MEREET MY U AHNTT V0 ICP-MSMS

D RARALER L7 b O 2 Ui, (L5 MERIFIR Fig | Ry | Fig | Developed PSe analytical method
TEMALT VR F LA A U RBRHIRE 2 VT, MRITHED Se Zalkl~ b U w7 205 orHf - KLU 72, [EIIX
L 72 ¥R Bk &2 ICP-MS/MS (Agilent 8900)% H\NC Se D[RR ZFHE L7, 7=, ICP-MS/MS HIEIZHIT S
PBr KON YAMAr IZE DAY MATFBOKEE BHINE LT, T2V 727 v a v AORESZ OitH
D Fef A fEt Lz,

Table. 1 Optimal conditions for 7’Se measurement by ICP-MS/MS

Integration Number of Discrimination

i Gas and flow-rate Mass shift
time sweeps voltage
1000 NH; He On mass
> cycles 3V (10% NH;s +90% He) 4 mL/min (Q1=79;
g 2mL/min Q2=79)

3. #ER

B L 7o b2 BEE O Se RIRIT 80~90%FR L & Hor@mVMEA SO, 27 U — <~ b U 7 A D Se &
BINAC B - [P TE 5 2 LR 0vo T2, E72, ICP-MS/MS HITEIZH VN TIE, Table.l DRIESMFIZENT
PBr KON ArPAr OB ENRINCRETE D2 M0N0 . PSe/"Br D4y BEFRE M O 7Se 5 M H N RRIX
FIFEN 2.6x10% 12 pg/mL ThHoT,

“Irvin M. Banjarnahor', Van-Khoai Do', Yoshiaki Motoki', Yuki Ohta!, Hiroyuki Iwahashi', Kiyoko Kurosawa', and Takahiro Furuse'

Japan Atomic Energy Agency (JAEA)
AL, A AR TR - 5YK - IBAKHE IR B 4 (I (RBETEN) OALER - Sy VB B RFSEPA%E (5 - ik
b ST TN & O IAB RN 22 5 HTHEORKED ) | IR A MBI EEORREO—HERD L OT-bDTH S,
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BAEUFL—arvhI 2 ERAWNS HC 71— 13nCd HHT RO
Development of HCI-free Analysis Method of '*™Cd Using Liquid Scintillation Counter
g T, BT O REZ, BN X7, oKk BB, Do Van- Khoai', il HIA!
VA AR IRRFER FERERE (JAEA)
R hiE% T, MsRE DBLE D DI RIED S W Z ] LWt FEA RO b D, AEELTIE
Bmcd O BREFHINZ DWW T, MR 2 ] L 22 W AT FIE 2 Mt L2 RIS HO W THRET 2,

F—DJ—F :umCd, BT, AR
1. &8

1BmCd 1% 561 keV OFHFEORW B#E T2 2 &
DHRIKY >y FL—a vy (LSC) I LD B#R
FHREZE B Z bID, BAREHAITIE, 73 D M E
KR & Ot GAZFEO S B - RN VLIS D 2 L2
R AT UV AMEHE — NSRS R Ik Tk
i i PR DBLR D DO AITAFE L2y, £2T
AIFIETIX, Cd Z5A A ZZHABIIRIZN S S 7%, F
AHiEET R Y 7 AT Cd Z BRI R - BT 5 HCl 7
U — g FIEE R LT, ARETIE, @ERERE SO
Cd DU O EZFE O brEVERE 2 3F4h L 725 Fi22o0
THET D,
2. RER

SRRk E LT 1.5% NaCl i 1 L 270 L, Cd
K 1 mg RO 5ERZR & LT 60Co, 63Ni, 65Zn, 90Sr,
0Y, 187Cs Zf8E L2t HAEZ A 1 mg IMINL7ZE
wERW=Z, Cdoatr7ue—%K 11277, F1Hic,
M #HBT ART 7T 4 A7 ¥ L — MTTHE~ U 2
A6 Cd & for BiEf% | w2l - B H/EIC T 0.1 M HNOs

[ Mm% NaC) 1L | 1 seipmivsatis |
1 .

l¢— Cd 1mg : C0=1\‘1=ZI?=% :

— gy | ShL G Elme )

R

[4— HNO; conc. 10mL

— 0.5 M CH;COONH, 10mL
— H,0 5mL
— 2MHNO; S5mL

H,0 ~10mL

e - EEE

I8 7 LoTHeilE [€ H0 20mLBLE

10mL ¢— 0.05MN2,5,0; 40mL
EE 0.05MNa,S,0; ~50mL
rER 10mL

le— > FL—& 10mL
A 4

LsC | ICP-AES || ICP-MS |

1 113mCd ®§7\$ﬁ7 = —

IR L7232 Na iz 2> 7 + v 3 =27 L 7= Bio-Rad #L:# AG 50W-X8 Cation Exchange Resin
W L, Cd ZBIRICNE Sz, £Dk, 0.06 M FAREET U 7 AIZE D Cd DA ZBRINAIITIE
HEL . #hEEMEDD Cd 0B - B L72BIR 2157, [EIET o Cd IR % & A F SRS 7 7 X
~FA TR (ICP-AES) (2 THIE L, Cd BULE ARG L7, 7, @EEHEHE 77 A~vE
HoHTEEE (ICP-MS) (2 & 0 BUUEF O EICRBEANE L, UiEEGHE L OS5 BEMERR 2 51 L 7=,

3.

TS

AKFEL D CdHAEDREINEIL 84~101%TH Y | [BIHEHIZIE Co, Ni, Zn, Sr, Y. Cs DIRAIXA L7
Molz, LEORRI Y, YT EITEE~ NV 7 AL O ERFE D 13°Cd 25381208t - BN T& 5
el ARFEFTIE, IBaCd PED DD LSC ONREEIE 4 Ehi LI, 13mCd A58 ok T BRE %

R L 72 A RIZ oW T B ORI 5,
BEXH

[1] ZHME {1, BUNSESKI KAGAKU, Vol.63, No.4, pp.345-350 (2014).

*Chihiro Ito', Yasuyuki Tanaka', Kiyoko Kurosawa!, Yoshiaki Motoki', Van-Khoai Do!, Takahiro Furuse'

1Japan Atomic Energy Agency (JAEA)
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L—H—FBEIL—V F0UaikiE (LIBS) [CEITHER/AMEN DD
RERUVEHAEELICKSIEE
Effect of deviation from focal point and angle dependence in laser-induced breakdown spectroscopy (LIBS)
PR R, ARG sEiE Y, EHEE R
" JAEA

AIFFRETIE, ZNETL—F—FET L —7 X7 3N OELIBS) & W = 5 africis vy T L —
W— D U A BRI & SBALE D O DR A I kﬁioﬁ%@%ﬁxé#%%mf%ko%@@
BOINLOEBIHEY REXREELEZ RN LN hotz, LML, LA UV —ENEL LIS
AEECRAEIL L DWEBES VNS 2 RN H 5 72 OREE L7z,
F—IO—F:BETT7Y, L—F—, L=V —FETL—r XT3Nk, LIBS, AEKENE

1. ¥E

T2 IR EE R IR EN O R ILEE ISV T, BT 7V 258 2Rl L— Y —FFiiE 7
L— 7 20 R HTE(LIBS) & W -8 5 53 ﬁ%ﬁﬁ:&%ﬁ%bfwéo:m&eﬁﬂ%@wm&
DB EFARD DI, BANLEN D DIRADFE L [EEIC K DB L TE e, ZOMET
IE. AT MV OSREIIRASCAEZEIZ LD %@%ﬁ<xﬁéﬂ\%gﬂ WCHWDREICIT S E
DRBEZITIRNEND ZENShoTe, L, v%u—ﬁﬁ%mﬁhfﬁ#%%WWM’
BT HAREM N H D, 22T, AFETIELA UV —ENE LTS
K DR LA~ DR BN D DT,
2. RERFELRARDIER

FERIZHZ NdYAG U—HF —i%, &2 532nm, = R/LF—|%5.92m) T80 ¥ = v MMyOfERE %
HELTWD, BUHIE TORERFFIL S ps T, BUAIKRIEIX 10us TH D, £z, BHIMMAT R =
UL ELB AR LI b DR WD, HRY =7 ADOREIL 0354 Th 5,

1 1Z Gd:530.7308nm & Fe:523.2940nm DAY hLVOSRE L DORZRTFIEZ ", K 1@iTb AV
—EN1.98 DHFAT, K1IbII LA UV —FEN 1.20 DHEOREAKRTFIEEZ RL TS, b, EHL0
BHEb LAY —REVEVEEFHCRELN—ETHD Z &R gnoiz,

E/ 3]
'?/ I}EI-S

[ZBWT b IRASA KIS

1 A7 MVRE L ORZERTEE (@A Y —%& 3.96mm, (b)L A1V —& 2.40mm)
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-8 -4 0 4 8 12
Deviation from focal position [mm]
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— 2 | — N S R ]
L | R |
S 16 S 16 f ;
'y i
9 S_D, a0 i i Lt
- 1 P ila A
o 1.2 F 3 o 1.2 + L “A H ad
.4:1 e ; 1
© ©
O o8 O o8
> >
= =
%) %]
c 04 P c 0.4 !
2 Rayleigh length 2 Ravleigh length
c T [ T
- 0 i = 0 |

-8

6 4 2 0 2 4 6
Deviation from focal position [mm)]

8

*Takahiro Karino!, Katsuaki Akaoka' and Ikuo Wakaida'

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

[3D08-11] Analytical Technique 2
Chair:Yuji Sasaki(JAEA)
Fri. Sep 9, 2022 2:45 PM - 3:55 PM Room D (E1 Bildg.2F No.23)

[3D08] Evaluation of Separation Ability of Alpha-Nuclides by Micro-Plug Flow
Extraction
*Naoki Shitara', Aileen Brandt’, Takehiko Tsukahara' (1. Tokyo Tech)
2:45 PM - 3:00 PM

[3D09] Demonstration study of Analytical Methods and Identification of Issues
using TMI-2 Debris for Chemical Analysis of Fuel Debris
*Satoshi Nakamura', Yasutoshi Ban', Mie Sugimoto', Masaki Tambo', Hiroyuki Fukaya', Kenta
Hiruta', Takuya Yoshida', Hiroyuki Uehara’, Yasuhiko Kimura', Masahide Takano' (1. Japan
Atomic Energy Agency)
3:00 PM - 3:15 PM

[3D10] Development of chemical separation method for the measurement of the
'*>Cs/"'Cs isotopic ratio in enviromnental samples
*Asako Shimada', Masao Nomura?, Takehiko Tsukahara?, Seiji Takeda' (1. JAEA, 2. Tokyo Tech
)
3:15PM - 3:30 PM

[3D11] Analysis of smear samples at Unit 2 reactor building of Fukushima Daiichi
NPS
*Kazuo Kakiuchi', Asako Shimada’, Saki Ohira', Yoshihisa lida' (1. JAEA)
3:30 PM - 3:45 PM

©Atomic Energy Society of Japan
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Evaluation of Separation Ability of Alpha-Nuclides by Micro-Plug Flow Extraction

FEXEE [EE ', Brandt Aileen?, R W 12
VRTK « BREALSE TS, 2T K - B —R =3 L X —F5eT

A7 IR EEESNELEZHRE LT A7 7O~ A 7 a5 T A A A ZREE L, 7T
Y. MU DA Uva=g AOSGEEERRIZ DWW T S T LT,
X—D— K Ak, TAT 7R, T, SMESHT

1. S HUEIEEE R NRETEMRICENIEAE LTSS BRI 2 22 2 E ., LR
Ay LTI, BEEGOMEIRIEIRE D R T2\, FFIS, U7 UVEDOT VT 7 SRR T A R RS

o)
BRSO TRE WD, B E2RE CHUREIC T V7 7 B % 53 Bl HT © &% 2 FIEOMNL NS
FND, AR TIE, ~A 27 07T Ziiit L EEOITEN DR D HHL~ A 7 v GBEGHT S AT K25
L. TOMREZFHlT2 Z &2 HAE Lz, BRI, 6 iY77 2 (UVI), 7V k=17 APu) DR &
LC4ffi b U 7 A(Th(IV)), Ht#eE LTAfliv L a=7 A(Zi(IV))Z =R L7z,
2. B AR E LTHIHAIT oA F A7) a— L7 2 R(TODGA, 0.1IM) %= &ie K7 B > % /KA
& LT UV, ThAV), Zr(IV)% & e (0.1,1,3M) #ZNZaf L, 2o s TFRo~A 7 n
XY T U —Fa—7 (N 500um) N~V DR ATTHAT S Z L THAT T Va2 BR ST,
WK Z 7 K o 21T o 7212 fiHBR OKMEZFHEREEG 7 7 A~ B &0 riEJICP-MS)ITE A L T
TCHROWEZRNE L, =R O ER R &K OWAER UK EME 2 R <7, ERRIT, v 7V —DR S
EEZDHZEICED 10~40 PO TR Lz, £/, OO0 1 B Oy T FE8 ) 5 L 7=,
3.RREER ~ A 7 ufiHRBRICEBV T, 0.1M AEEE TiX Th(IV)D A HERER] 10 £ T 99%LL LD fhH A3
ER SN, Zr(IV) E UVDIZW TR OEERNICB O TH 2R ER 30%M R 20% 01 HRICE £ - 7=, [bEE
REZBMT 5 &, ThAV)D A2 5T Ze(AV) HIZIEAHE 100% & 72523, UVDIZRKTH 80%TH Y |

PRI EEARTTE N R D Z e o Tz (K1), 41 A - Zr(1V) &= Th(IV) =~ U(VI)

Th(IV) & Zr(IV)iZ TODGA & 3RS0/ 22 7tk 7 ok © O s T L TN i B
XHIEBENEEZOND, Elo, DTROTEOME o« It 4/;/: ]
FHWERIICIKTE L /2o Tolotd, ~A 7 uTIE 108 8 =

SIS IIHUERRICEIE L S o F & 0 0 360 ettt 2 < Ju—e | oy 1t

R H D 2 &I D E o T, R, SR O E S A I

Bl CEMEICHRET 5 2 & HLARD U 7L A e e
KE=H Y LT BARICR S, L <A 7R T SR

BEXH
[1] A. Brandt, et al., ACS Earth Space Chem., 5, 588 (2021).
[2] T. Tsukahara, et al., Microfluid Nanofluid, 14, 989 (2013). [3] Y. Sasai, Sol. Ext. Res. Dev., 24, 113 (2017).

"Naoki Shitara', Brandt Aileen 2, and Takehiko Tsukahara!-2

1School of Mater. Chem. Tech., Tokyo Institute of Technology, 2Laboratory for Zero-Carbon energy, Tokyo Institute of Technology
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AET T Y DIEESIIZA T =
TMI-2 77 ZRAW =S FEDORERER & REHH
Demonstration study of Analytical Methods and Identification of Issues
using TMI-2 Debris for Chemical Analysis of Fuel Debris
AT RGR Y, MR ORRR Y, R 2R, MR FEE, TRE T
EEF KT, HE ORR, BR T2, NME RRA L ORR REZ L &l A%
1JAEA

BN 70 Ot - BREMREEER ST 5720, (BFOWaiE L LT, @b v v AE R
TV U BRI O W THRET TV, TMI2 57 Y Z W BB 21T - 7,

F—0—F BT 7Y, @EE R AREEIEL, @GSN UL, T ElE

1. #§8

WBREFT 7 U OIEFE - BRI 2 KSR B < BB it AL oMrRTAEE & LT, BB 2R LT 5 &%
R D, —H. TMI-2 77 VINIEEERIC kT L CHEAMETH D . 1IF BREFT 7 VI T h | [AERD ATREMER
EZBND, RIFETIE, BRET 7 ) OBERALTIEIC R 0ED LB 2 LN T 0 ) EFRLERICOWC, 4
W7 7V O TG 2 RFT L2k, TMI-2 7 7 U & W2 ERERBRIC L 0 A TEO A9 & et Lz,
2. RER

TMI-2 7 7 VR F SRR TE AT O BRI 2 IR STV D302 V2, ROHT D JRREER) &
ST HRRER T A BRI L, BRI K0 Bl L7z, SO R IR I E I Ltk BFBE L 7= R If 2 b 2 BRI
#%5. SEM/WDX KON XRD IZ X W #IZE - /obr L7z, £/, REBIWIRHCRAET 20EE (T 7 VMR 23y
7 > RiF5EhEa (BECKY) TIT LA LTz, oy B/WICIRBWTT 7 U BRIz ~ U v A% [
W2 TV ) BRI XD ALER L, Rl IR BRI CHRAR NN L 0 R LT, 15 5 AT VR MRIR O Jo ARk
% ICP-AES M & V0 3l L 7=, AR R ONEREIE N &P 77 ) a0—)L 7 2 RRGhHAIZ O Tt L= A
FOZREM AR ENEI y A D a A7 ba A N —TiMli L7z, F7o, &A1 4o HsEE2 vy
7 LB L0 RS Nd, U RO Pu 25308 L. TIMS 704712 & 0 FALAHE AR 2 54T L 72,
3. R —p

3 [T 1 E ENOBIREC BT, WP R s G

—

T SRR ARR Lz (M), 3 bR O TTHMRIE, LA LD

TCHENDHEDO RS (=2) OFRPANT—HEL TH Y | KRFEOHIEE
W L7z, SEM/WDX 73#7 T, Fe-Ni, Sn-Ni XU Ag-In Z < EnEpsy ¢

LRGBS S XRD A T IR G 2 f T 2 EH E—27 2L =

7o 1FDNTERIR O T AL, SEM/WDX KON XRD (2 X 2 70 Hrifs e &

R —8a R L2 b, RFEORYSEL R LT,

£t TR T g 1% D VR AR 0D HMBL

[1]1 D. W. Akers, et al., TMI-2 core debris grab samples: examination and analysis part 1. Idaho Falls: GEND, 1986.

*Satoshi Nakamura!, Yasutoshi Ban', Mie Sugimoto!, Masaki Tambo!, Hiroyuki Fukaya!, Kenta Hiruta', Takuya Yoshida', Hiroyuki
Uehara', Hiroki Obata!, Yasuhiko Kimura!, Masahide Takano'
1JAEA
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REAB D 5Cs/"YCs R L ATE D 1= DILF 53 B R R

Development of Chemical Separation Method for the Measurement of '*3Cs/!3’Cs Isotopic Ratio in

Environmental Samples

TESHOHfE T, BpAT ORESG 2, B OMIZ 2, RHE RS !
JAEA, 2T K

Calix[4]arene-bis(t-octylbenzo-crown-6)(BOBCalixCo)IZ L % Cs Dl IEL 2 43 CHHIZE L, S HIT 5D K
LA LT Cs O BIEE—ETh o7, ZOMRE b L ICBEOSBEA S — Al RE T2 &
T, BERE 2 o LU, BRI EEAY 14 12 L7z,

F—D—F : 3Cs/"Cs [FINLIRLL, HUE @ SE R 1B El, RSB, BEIFEE TR

1. #E ERESFCEHIR LT B4Cs/PCs S RELL 2 AW T2 BIFAF E DN A < ATHIL TV D 23, 4Cs D 1% 2
ETH D HAFERTHENREETH D720, PRSI Y 133 540 135Cs 2 F)H L7z 135Cs7Cs
FINARHIZ XD EIEFFEN XV AR D LB BND, 35Cs/¥Cs [RINARFHIE D72 121 Cs & L H )
HAYEE KRS AMENR S H A, 1 Bq D BCs (X 3125fg TH O, BESHICE W THoERTHER ¥Cs &
BOIIFZED HEA T L0E RS DH, £ 2T, ZHE T L T &7 BOBCalixC6 12 L% Cs 77Hff
V5O RSO I 15 & fci b L, A CERIR L 72 1 Ba/g T O HHERUBHARRG > & O Cs D4y - K
B L, 135Cs/¥7Cs [RINEARELIIE & 3206 L 7=,

2. BER (00.015 M BOBCalixC6 D 1-# 27 Z ) — VIFRZFEO 3IMIEB LR E 5 LT E Lz, 7
fif P % DA & S5O 1 pg/ml O Cs Z&Te IMREZ 1, 2, 5, 15, 30 04E& 9 LT Cs & L7,
FhH 4 D 7KAR & I O KIS O Cs JFE M BB (Des) 2 3R D 72, @ T Plits O L, HED
1 pg/ml @ Cs Z 5 e 3 M SRR Z S ARV IK L TR E 5 Lz, &EIOKMEF O Cs JRE & PO KMAF O
Cs IFEFERE) DD Dos 2RO 7, @R TEEL L 7= B2 Kb Liztk, g% N2 T 200°C C 4 REfE]H1EL
L. Bhhii L7z, Al L CAREE Lo, 3 M Hle CHE Mg U7 (TS MRIR), 10 ml O T itk o A
FH & 10 ml O BEEEARIE 2 /rik e — M AL, 2 0fR & 5 Lic, B L CHIEEL . KA HEH L2,
Bzl 10 ml O HEEFRIEZ N Z 2 HE S 5 Lz, ZOfMEEEL SRRV IE L%, AHHEZ 1M R
T L, PeiR a2 et Lo, A 2@ 2B L7z, 35 & 1 mM EEZ Nz, 50°CT 30 /&
9 LT Cs it L7z, Cs Zififli L2 OABEM L 1 B Cs 28 L72/KM %2 W ClR CHhH#EEE &

5 —JERR R LTz, Cs 2wl L7z | mM flfe 2 A8 CHoE L. 3 M ASERICIAIR L7-%. TABHhH 2
1T-TC Cs HERLUT=, K84 0D Cs D 135Cs/P7Cs RN E % 22 i FEBERVE B0 M it CHIlE L 7=,

3. ¥R 11T Doy DR & 9 BRI Z 7R T Des 122 3 TIRIE—E L 2o TRV, BEHOFETIHIR L
I Z 30 3 & LTWed, 2 0RETHI T DL Z LB nhote, Fio, i 10
BEZ SEHEVIR L TH D BIZE—E ThHo72Z LD, RERZEOEAIC
(0 E D BOBCalixCo i8R & 1 0 il LT 2 2 & CHAMERZERTE 5 2 )
Lot EEL, toRBEMTTSHAICEsn AL 2 INE L o (@ *
A TE AV, Z OBEEZ B TRIRS W TEROBMIKICEHA Lz L 2
5. HREDR N0 Do DIE TR O, filREZ# 0 KT 2 T70%

IFLEILTE ., 0.7 Bg/g D HHICET 5 135Cs137Cs [RIALARELMIGE 2 RSD 25 2 BLF O sm i
@*%E CERT X fio B HERLLOIRE S BERHKEFME
AWFZEIE, R PRSI S & QIR TR IR MR & D /AT 36 1 D (E i IR I B 3 2 B4
DERO—ETH D,

S E#R [1] A. Shimada, T. Tsukahara, M. Nomura, et al., J. Nucl. Sci. Technol., 2011, 58(11), 1184-1194.

*Asako Shimada'!, Masao Nomura?, Takehiko Tsukahara? and Seiji Takeda'
1Japan Atomic Energy Agency, 2Tokyo Institute of Technology
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BEF—RFOHARER 2 ERRFFEEAR S VAR ORKRES T

Analysis of smear samples at Unit 2 reactor building of Fukushima Daiichi NPS
N iE, BEOEE L R BAa Y, Rl A
VR - AE

2 SRR IR RN A X PR O R AT 2 it U B FRAFAE B % Cs-137 IZx 3 2 B /L CHEEBE L7 A L,
5 BED Te-99 KT Mo [FNARDE/VELIT, TERE 4R 1B S L TEWEmZ R Lz, £ OMmIE7
T 7RG RETH D, SHEE TREBEICE WD TEROBITEHN R D Z AR ST,
X—0—F: WEFH R IIEITESL, 2 SR PEE, o, A vk

1. %8

i B 2 — IR - 1R FEPTIR - P R N D U M E ORBATHREIE 2 HEE T 2 7o O VTR J1 LI T 23 32k L 781
HIFAENCB W TR L2, 2 B IR RSP OBE, PR, BEEEO X I vilkt (14 3 EhH 1Icon»W T
4T % FEhtE L 7,
2. EBRA*E

FEAIYRHEHIOWTA A= 7T L— MT L DIEYGAM OB R Ge PEEMmNEGE AW v~
R T 2 Il L=, PERE OB 2R T 572012 4 O A I vikklh (5 BEEE, 5 FER, 1 IR, 4 BER)
WZDWTIEER R U CIRfiE Lotk (LB BEZ S L, T <o, ~—28oHr. 707 7 8t kOt
BBy & Eifi L C Cs-134, Cs-137. Sr-90, Tc-99. Mo FIZ{A (Mo-95, 96, 97, 98, 100). U [FNZ{A (U-235,
236, 238) . Pu [FfZ{R (Pu-238, 239+240) KN Am-241 ZE&E L1-, /2. —H DA ¥ikEHZSUW\ T SEM-

EDS 34 Fehi L 7=,
3. R

BTOAIYREZHRL LizA A=V 7T L— Fo#r 1. E-06 —
DFER, HESREATIZ AR TR TE 275051 L — X
HTAZ LR LT, Vo ~BEESITICB W TIL, Cs- ? 1.E-08
134, Cs-137, Sb-125, Co-60 23 S4v7c, X 1 1%, FHilCYwF g i o 57\3
ZIBRAHIE L7z Mo [RZIR DG EHIE L Cs-137 D /LB D BifR fl <upsa . /
R, BHICIX 12 SR A X v 7 KLU U FROFER 2 \' NS
[2]% O ORIGEN2[3)\Z & 2 #IHI A > | U oo FHEAE, 4R A
77 HD M L7z 5 BERR A o — N DTS 4] b B TR g Lo TP

1.E-14 1.E-12 1.E-10 1.E-08 1.E-06

Fo Cs-137 IZX9° % Mo RNLIRD TV, 2 SHEIR IR R o137 [mol]
(3~34) f“‘i‘ FLrtr7k (001) gL TEHELLS A | BBV 2 < SR R B R
VMEmM Z s Uiz, F720 S (SBEEE, SPEER) ToE'/LEE (B CIIY A 2 U 7= 3402 15 0 HE T 1)
30) 1. AL Ny B U BICIEVMEZ R LT TR (4 PR,
1 BEER) SHEE LT, 5SPEEA T — OO R4l EMREA Lz, Z O[T Te-99 bRETH -7,
TT 7 AR, P X R VSR 2 EIEIIIEE I NS WS DD Mo [RNEIRFEERIZ Cs-137 &
DENED FIEREIZHE T 5 BBV TEWERI Th o7, LLEXD | 5 BE TEEICEBO TEROBITE
N D 2 ERRBEINT,
ARHNE, SR JIHEI R BRI DBET 0 D OZ Rt TAF 3 AR 1 ) hEax S0 xR E L0 (R
WENEGE IR ER 77 PAERBITICET 2/id) F3¥E THEOLNELDOTH D,
SEXH
[1] HRENREE T IFREIICE T 2 FEHOSITI R MF e 5 14 B &RF 3, [2] A. Shimada et al., Scientific
Reports (Internet) 12, 1,p.2086_1-2086_11,2022. [3] FEJ M T8 55— 1 /)3 ERT OBREHAEGTHT)  JAEA-Data-Code-2012-
018, [4] A HD [1~3 SHEF TP MM A s N A RS o 7V O T R ) e 7 D iEak B - SRR
(% 62 [8]) &k} 3-2

“Kazuo Kakiuchi', Asako Shimada', Saki Ohira' and Yoshihisa Iida'

1Japan Atomic Energy Agency
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Cr BB EHMt 1 AR DS
(1) Cr REIZHITHKFRHEICEHT HEEMN. ERMAE
Development of Cr-Coated Zircaloy for Accident Tolerant Fuels
(1) Experimental and Theoretical Investigation of Hydrogen Generation on Cr Surface
PR A L AN L il E L LPaER] 2, B SR rHER A
VHRUR S, 2JAEA

Wiz : ARSIV AT WHGERRHEED T ) — X% R [Cr P FEMMEREI OS] O 1R TH
Do ATV FOEKBERND LT, Cr REIZFB T 5 KFRHEAICH UMBYE 7RI L O — B
BRI K D BT IE D RIC W TR T 5,

F—U— o SRR KR

FOURATHALR Y, JAEA, NDC & 3[R L TR EE R v A7 LFFERE F I\ T TRJE K
BYN A=y AESTRIREMmIERE OB 2N LT\ D, AR T, BEHNICR D FEEMERE N & X
NoeRWE L Ia A GaICEH L, ZOMRBEHOME L BBt OBRBEIEEN E LTW0D, &
MO a1 3EZIM ThH D IFNEE A2 & O 2 OB L ORI ITIRO L OEE R H D, — 7T Cr
PABIZEAT 2RI EICE L, FRREIXISCRERIEL T\ D, ARIFRR T, BEZ 2Tk Hitd
PEREZLRZHH L, fiBAR L LT Cr 320885255 L L, &RIE VLV o = v ARIERHHERE D
B%E & FZBUTE T 2 B AR R OVE B O S OB BRI FREt 24 9~ 5, BRI TG s BRARR L
ERRE, BBV & W o TORBHEE B B IO E - I R A B/ L. @BRENE v I n A 84855
EELHZEELTWVD,

ARERTIIIND LY CrBERIMHIRITER L, FHCLL T OIS T 2R & % £ T 5,

- Cr BEW Cr/U v oA Z MO RRBRZ1T\ . &RHE OBALIEABRER & L ClEblIc e
WEIZREENAE U2 &2 fERT 5,

« BURD Cr 1TRFIFRE COBMARBRRR2VMEICH D Z L b BEEUG & ZAUTHE S KFFRAEIZ DN

THAMRET 5, TOLOICRETOKE OMAFERICELE ST I 2 L— a3 Ui b NIl b7 =R

KT Do R, KFEFAE, KBEWI O A MR 25,

%h%%’i@%ﬁwmiwﬂﬁﬁﬁb\m%m%%ﬁﬁmﬁéhé PREE & L COREZ MR T 5,

- EIRKAEREHICB W TE R, KEFRE, KFERRE W bFHIBLE CRAM AR L, Fi~DiER%
T oL AT 2 2 & 2RI 5,

W, ARET Y —XBERO—HFETLH Y HET e 27 FORKBRIZOVWTHLHIATL TETH D,

MR RWFEIISCEH RN A RT3 AT ARFSERR 7 24 JPMXDO02 20354500 OB &5 1 7= DT,

* Hiroaki Abe!, Kazuhiro Takanabe!, Akira Nakayamal, Masatake Yamaguchi?, Huilong Yang!, Sho Kano!
1 University of Tokyo, 2 JAEA
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Cr MEREH MR DR
(2) E—REBIZE DU -HEERE
Development of Cr-Coated Zircaloy for Accident Tolerant Fuels
(2) Alloy design based on first-principles
k[ ' Theressa Davey ', John Jovellana ?, #5FE 2, MEFFN 2, PlEfHLF 2
PHAEREE, 2R

AKRRIZIEF VAT DFERAFEFRD V) — XFL [Cr B S mi R OB %) O 2R TH D, Zr
PBH OBAFEIT Y T2V | BRI EE D W APBERGHT L 0 W8 e B IR O FE 3 B K OB 2 512>V Tl
AR

F—7— K BHEERE. 2%, E—FE, Tk

1 g

MR & RHL 5 7212 Cr B OB IREH DR & ol 2Bt OBRF 2 B s L, B — i EIC &
DEEBRIEIT o CND, WEMOFH MBI LT, Ehoistt, R, ®ERE TolZ7M, 20
M, & 72 B & W O A 72 FREN RBL T 5 121%, &8 Cr ICETRIFIC LY Cr BAaESa L L
TOX—HFEMETHHAERT, BH—nEDOEJE Cr L LOMEEET S Or AFHEASERVEEL SN T
WD, Cr BT Y B o R OB L iy DREZT 9 12012, Cr 8 ORE X IR E DR WER DS Itk
Cr—X OLEMER OTCHEIRIMZ LV Cr—7r FEM O EM RIF T B LT ~T-,

2. ®EARE

ARG RICE D S BT HRIINRITK LT, MAICHE D% E 7o LA E & YIS L - B = kL —
TR R EINT 5, KERERICHE L L TADERT LT — /NS RIEEED BT PRI L E
TLHHETTH D, £7o. Cr-Zr DREICHRINC L HMEHRIZBID D CrZr-Laves 11 DAL 2 #0195 72
WIZ, TRERBPIMBDOEE TR X —=PRIFINEL Y &L T ONRBHDWMITERLEE Ly,

3. R

18 FFHADUSINILHE (X=B, C, N, Mg. Al, Si, 3d-element, Zr, Nb, Sn) {Z%} L T, Cr(bcc)-X DT T
NV — LR R Z R L O M E IR D2 E M 2 M L 72, Cr-X 0 Cr-rich {1l D B R BRI L T,
FHRAE R D BEE OMRBEK OB R & — L TRV R TE T, IREBHOIEFRB 2V ERICK LT, EIR
REGHRIC K 0 Wil B @ DO BB ORE L & HTRE T THN R TH DDy ho T2, Cr-Zr FmEICB LT,
BIMITHIZ LY CrZr-Laves C15 MO L EMEIZ KIET 2R AT~ L FE L <7220 Laves FH A2 M9 5 20 K203
bHILHFRERE L, TN DORMILHEIC L LR FHFEAGIREBIZE L TET RTBEIE ELF Offfr 21T -7, &
51T, Crbee BEFERZEMIZEET 2 0HIRME Cr-Zr @ Laves FHAHIHIT 272D O e R RN L T2
AN LTCBRROFERZ G OETELZ L T, A@RGHIALERMOE S, HERROMTOREEMEZ S
Mz L,
HEE ARWTEII SRR FPE RS2 AT LJFFER 56 45 5€ JPMXDO2 20354500 OBk 2 51 F 72 6 DT,

“Ying Chen!, Theressa Davey', John Jovellana?, Huilong Yang?, Sho Kano?, Hiroaki Abe2?

Tohoku University, 2The University of Tokyo
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Development of Cr-Coated Zircaloy for Accident Tolerant Fuels
(3) Ct/Zry interface by diffusion bonding
*Bo Li !, Huilong Yang 2, Reuben Holmes !, Lijuan Cui 2, Sho Kano 2, Hiroaki Abe '
! Department of Nuclear Engineering and Management, The University of Tokyo, Tokyo, 113-8656, Japan
2 Nuclear Professional School, The University of Tokyo, Tokai, Naka, Ibaraki, 319-1188, Japan.

Abstract

For the development of Cr-coated zircaloy for accident tolerant fuels (ATF) cladding, it is necessary to study the evolution
of Cr-Zr in depth. In this work, the interface between Cr and zirconium alloy was prepared by the diffusion bonding
method at different temperature and time, and the microstructure of the interface was evaluated.

Keywords: accident tolerant fuels, diffusion bonding, interface, microstructure

1. Introduction

Cr-coated Zr-based alloys are considered one of the most promising near-term accident-tolerant fuel (ATF)
claddings in light-water reactors due to their excellent oxidation resistance ['l. The application of Cr-coatings, and
microstructural stability at the Cr-Zry interface under both normal operation and accident conditions, are closely
linked with the inter-diffusion behavior between Cr and Zry components and its resultant microstructure 21,

The purpose of this study is to provide a fundamental understanding of the inter-diffusion behavior and

its microstructural evolution at the Cr-Zry interface at both low (aZr) and high temperatures (BZr).

2. Experimental procedure
Plate-shaped Zry and pure-Cr were used for diffusion bonding experiments at 1073 K (aZr) and 1273 K (BZr).
After diffusion bonding, microstructure and diffusion characteristics of the Cr-Zry interface region were analyzed using

FESEM-EDS and TEM.

3. Conclusion

Experimental results show that all the Zry-Cr interfaces consisted of three regions, regardless of bonding
conditions: 1) Cr diffusion into Zry, 2) the intermetallic compound Zr(Cr, Fe),, and 3) Zr diffusion into Cr. For inter-
diffusion at the aZr phase conditions, when the holding temperature was maintained at 1073 K and the holding time
increased from 4 h to 16 h, the width of the Zr(Cr, Fe) region increased from 300 nm to 500 nm. Meanwhile, the Fe
concentration in Zr(Cr, Fe), increased from 8% to 15%. In the case of diffusion at the BZr phase conditions, the formation
of Zr(Cr, Fe),; was also confirmed. Microcracks, propagating parallel to the interface at the Zry side were introduced
alongside the intermetallic compound formation. An in-depth discussion on the kinetics of diffusion-governed
microstructure formation will also be presented.

References

[1] Shannon Bragg-Sitton, Development of advanced accident-tolerant fules for commercial LWRs, Nucl. News. (2014) 83-91

[2] OECD-NEA, State-of-the-Art Report on Light Water Reactor Accident-Tolerant Fuels, Oecd. (2018) No.7317.
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Cr BT Sl MRk oD BR 38
(4) CriZry EICH T 54 A RNFERMAERE
Development of Cr-Coated Zircaloy for Accident Tolerant Fuels
(4) Radiation-induced phase transformation by ion irradiation at Cr/Zry interface
MR ORI, A SR, O WNAR Y, PTER 5L
VHRRUR

ek U T Co ATF MEL ORI EMEZ IS 5 72010, IR R —A A U EAZEE 2 HIT fisk 8 A L
7o ETNMEAOA F I Lo TT =X 2O REFH IR E L2 MR LT,

F—U— R FEIVEREL, Cr Vv A, A A MRS, T —~ 20, REEHEIESEL

RIN—TTiE, BTNV AT DB EEICBO T [SEEE YL 2 = v AAST SRR O BE
) HEML TV D, AEETIT, EHICR S EBENEGN L SNORBEEB VI n A G4IER L,
Z OB OR & Sl /Mt OBBEEZMIEENE LTWD, 22T, EMovrvhaf ZEAMTHD
7o, FNREIZE T DB WM EHGEZEICBE T 2 AN FET 20, SREEIC W OIERThHD, 2
T, AR TIE, &BWE /M REICB T 28R L, BE TR 2B RIS DL e
EONCTHZ EEMIERME LT,

BEZEFEF 2 VT, Ml Zr 2 B ONC AT LA (SS310) % Ar T AFEHR IS CIEfE L., ~0.5 kg A >~
Ty FEERLUZ, ERL 7230 SEM-EDS #1221 v | 4k e TlE. 20-50 pm D EIRD Zr U > FHA
23 Fe-Cr REFR HFHAFIE L7 ORI A 2 A L. £72. XRD 3B, 2405 O Bk 23 (Cro.aFeos)2Zr
bR A H L7z C14 B Laves HHTH D Z L AR LTz, T D%, A 2 FEITEA LR R L ¥ —A
FUoEAEE L 0 IR, 273, 523, 573 KIZHW\ T 180 keV-He* i 217~ 7=, 7235, HEEIL SRIM 3
FICBIT X A=V =278 (~0.45 uym) Tafli L, & BEHRES(E T C 5.5 dpa DS 217> 72,

PR 5% O BGHIFLARETA & LT ALK X BRIEHT(GIXRD), 72 6 NS, #iElrin TEM #1224 % L 7=, GIXRD
TiE, A% 2°1C3%E L, 0.001°fIFRIC 3T 30-60°4ifH D XRD A7 + 5 AZEE L=, O, #f
BHrCo X BOBEE B HIHE L7 XBRORBAES X, ~0.3um &AL bz, TO/ME,. RBHARO W
|2 573 K JREFFUEETlE. (CroaFeos)eZr b DY v — 77— 27 BB S L7- D%t L, RT, 473, 523 K 3k}
T, N6 —7MENELIETFL, £/, ~43°fHTICTELN T 7 A= PNHBILZ, 202 &n
5. (CrosaFeos)Zr O FESTFHLIENEL (RIA) OREFIREIL 523-573 KIZFEET D 2 ENnnnd, Eiz, it
Wi TEM 81222 0 . GIXRD IZBWCT BT 7 A E—7 iR S L izakkl <, IBEHER O SAED [XJF 112
Nu—U TR HE Lz, 7ed. <473 K TIZME O 4, 523 K T E O —# 23R E L T
HZEWGoT, TIT, Zora—U T 0Lk, Ry Rar ¥ —& VI EHE O A O
5. (CroaFeos)2Zr O RIA ORI & & FREE X, £ 21, 0.2dpa & 548 K & ALFED HivT-,

IHEE ARMFIEIISCE R A R 13 AT LSRR 3 2 JPMXDO02 20354500 DBk & =17 b DT,

*Sho Kano', Huilong Yang', Lijuan Cui', Hiroaki Abe’
"UTokyo,
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Development of Cr-coated Zircaloy for Accident Tolerant Fuels
(5) irradiation damage in pure chromium

L.J. Cui'*, H.L. Yang!, S. Kano', H. Abe'*
!'Nuclear Professional School, Graduate School of Engineering, The University of Tokyo

2 Department of Nuclear Engineering and Management, School of Engineering, The University of Tokyo

Abstract
The current presentation is the fifth topic of subject "Development of Cr-Coated Zircaloy for Accident Tolerant Fuels".
The talk will present the ion irradiation damage in pure chromium, including the Burgers vector and nature of dislocation
loops and void swelling in different depth/dose.
Keywords: Accident tolerant fuel cladding, Dislocation loops, Irradiation damage, Chromium, Swelling
1. Introduction

The application of Cr-based coating onto Zircaloy fuel rods has been widely proposed to enhance accident
tolerance in water-cooled reactors. It is well known that the in-reactor intense neutron flux would readily introduce
radiation damage into structural materials, leading to severe degradation in their performances, therefore, has to be
seriously concerned. However, the response of Cr against irradiation has been less studied, compared to the knowledge
that existed in the Zircaloy matrix. The purpose of this study is to supplement the fundamental knowledge of radiation

damage in Cr, for achieving a better understanding of the in-pile degradation behaviors of Cr-coated Zircaloy fuel rods.

2. Methods

Pure-Cr specimens were subjected to 2.8 MeV Fe ions irradiation at the temperature of 550 “C to 3 dpa.
Through transmission electron microscopy (TEM) observations, the invisibility criterion and inside-outside method were
used to characterize the Burgers vector and nature of dislocation loops, respectively.
3. Conclusion

TEM observation showed that voids were formed in the irradiated region, while the distribution of
dislocation loops extends the SRIM simulated irradiation depth to several times and the depth increased with irradiation
dose. The dislocation loops were determined including both interstitial and vacancy nature types with %2<111> Burgers
vector in all regions. Within the irradiation region, the loops are approaching half interstitial and half vacancy, while
beyond the irradiated region interstitial loops became dominant. The swellings, which are deduced from voids, mostly
correspond well with the SRIM calculation. The swelling rate close to the peak region is around 0.3%/dpa for the 3 dpa
sample. This study discussed an in-depth understanding of the correlation between the nature of dislocation loops and
swelling. The comparison of the defect evolution in Cr to other bcce structural materials, such as Fe, W, Mo and their

alloys, will also be discussed.
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Development of Cr-Coated Zircaloy for Accident Tolerant Fuels:
(6) Effects of hydrogen on hoop properties in Zircaloy cladding using Advanced Expansion
Due to Compression method
*Neli Nikolova!, Huilong Yang? , Sho Kano? and Hiroaki Abe!*?
"Department of Nuclear Engineering and Management, Tokyo Univ.

*Nuclear Professional School, Tokyo Univ.

Abstract

Hydrogen is one of the main causes for deterioration of the mechanical properties of anisotropic Zircaloy-4
cladding tubes during in-reactor operation and there is deficiency of data in terms of hoop direction behavior for this
material. In this report the results for the effects of hydrogen on the hoop-direction mechanical properties of the Zircaloy
cladding, using the advanced expansion due to compression method (A-EDC), will be discussed.
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1. Introduction

During reactor operating conditions hydride precipitates form in Zr-base alloys cladding tubes. Those hydrides
can adversely affect the mechanical properties of Zircaloy-4. Due to its HCP structure, Zircaloy-4 exhibits anisotropy in
its properties which is further enhanced during the fabrication process of nuclear fuel cladding tubes. And where
significant amount of data discussing the mechanical properties of Zircaloy-4 in longitudinal direction is available, there
is limited data regarding the behavior of the material in hoop direction.

Advanced Expansion due to Compression (A-EDC) test was developed as a mechanical testing method for
deriving the fuel cladding material properties in circumferential (hoop) direction. A metallic inner pellet is axially
compressed therefore radially expanding, causing equally distributed load on cladding specimen. To get a better
understanding of the effect that hydrogen has on the hoop mechanical properties, experiments at room temperature with
samples with hydrogen concentration of 100 ppm, 400 ppm and 800 ppm were performed using Advanced Expansion due
to Compression test (A-EDC).

2. Experimental procedure

Zircaloy-4 cladding tube with a cold-worked and stress-relieved microstructure was used as experimental
material in this study. AEDC tests were conducted using a Shimadzu AG-100KNX tester, and a Zircaloy-4 ring with the
height of 1 mm and Cu inner pellet with of diameter of 8 mm and height of 8 mm were prepared for AEDC tests. Boron
nitride was applied between the inner pellet and the ring sample to reduce the friction.

Gaseous hydrogen charging was conducted at Nuclear Development Corporation, Japan, to prepare different target
hydrogen contents: 100, 400, and 800 ppm. The surface of the cladding tubes was degreased by acetone before hydrogen
charging. Mixed gases of H, and Ar were injected into the furnace. This experiment was carried out at 673K. Hydrogen
absorbance was directly measured by a LOECO RH404 analyzer based on the hot extraction method. After tests, facture
morphology microstructure was observed by scanning electron microscope.

3. Conclusion

Hoop stress-strain curves of Zircaloy-4 samples with hydrogen concentration of 100 ppm, 400 ppm and 800
ppm, tested at 295K and hydrogen content were derived. In addition, the fracture morphology and area reduction ratio at

fracture were analyzed and will be discussed in the presentation.
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Development of Cr—Coated Zircaloy for Accident Tolerant Fuels
(7) Experiment of in-situ observation for mechanical test of Cr/Zry double layered
material
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Evaluation on thermodynamic properties of Cs-B-O compounds using DFT calculations and lattice vibration calculations
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The effects of hydrogen addition on the corrosive conditions of PWR primary coolant under irradiation

(6) Application of water radiolysis analysis to PWR primary cooling system
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The effects of hydrogen addition on the corrosive conditions of PWR primary coolant under irradiation

(7) Comparison of ECPs of stainless steel and Ni base alloy
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Oxygen Concentration Dependence of the Electrochemical Corrosion Potential of Nickel-Base Alloy 82
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UK, Oct. 12-15, 1992, p.127 (1992). 05 & AA A 2]
[2] Y. Wada et al., J. Nucl. Sci. Technol. 38 (2001), 086
0 1 10 100 1000 10000

pp.183-192.

EERIRE (ppb)
H1 8282 MECPOEREFEKEFN

“Hikari Murotani!, Yoichi Wada' and Ryosuke Shimizu?

'Hitachi, Hitachi-GE

2022% BRRFHE¥S -3E11 -



3E12 20225EHKDAL

W BWR 752 M HREXRERD-ODREERIATERROERA MY
Applicability of the U.S. zinc injection management goal on dose rate suppression to Japanese BWR plants
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WHREREAE L K Zn i (7 7y FRBLOA AY) REMEW (K FRZnadt (07 FEL0AF
2) 72, R)DZERIZITZED Zn FEAEET 5, KEORERIZ L, 7 RRE DR

SF7K Zn A A PREEDRE] 72 & | BRBHEHR O fEBRMED E £ 212, BUROEN BWR 77 > MZBWTIL, #E
RPKEOHEME Y b HIENZ s, D)DK L D b, REHESIEDTHREO T NELES D L5
AbNd, bL, RDEHNDRE, BREMEHR Y 2 7 OFERTREIDA LA TH D,

i
AWFZETIE, BWR 770 b2 AT 2ENENSHR Y REAWSRT — 2 2 Wo7, REHP L LT 2,
BEXH

[1] S. Garcia et al., “BWR Zinc Addition Sourcebook,” Nuclear Plant Chemistry Conference (2014) 10009.

[2] S. Garcia, “Boiling Water Reactor (BWR) Zinc Injection Strategy Evaluation,” EPRI (2010) 1021031.

*Gaku Yamazaki' and Kazutoshi Fujiwara'

!Central Research Institute of Electric Power Industry
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[3E13-14] Radiolysis
Chair:Shunsuke Uchida(JAEA)
Fri. Sep 9, 2022 3:55 PM - 4:30 PM Room E (E1 Bildg.2F No.24)

[3E13] Precise Evaluation of Molecular Formation in X-ray Radiolysis of Water
*Tatsuya Ito', Ryo Kuwano', Ryuji Nagaishi’ (1. JAEA)
3:55 PM - 4:10 PM

[3E14] Studies on Reproducibility and Simulation of Radiolysis of Seawater with
Simple Aqueous Solutions
*Ryuji Nagaishi'?, Tatsuya Ito', Ryo Kuwano', Masao Gohdo?, Yoichi Yoshida? (1. JAEA, 2.
Osaka Univ.)
4:10 PM - 4:25 PM
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T v AigE AW TKDOBEHRSERERICH T 55 FERDEIR B

Precise Evaluation of Molecular Formation in X-ray Radiolysis of Water
THik o, ZBF 3, kA PR
SN R B pie bt

Co-60 o ~#D X H I —= 3 LF— (Hfh) 25007 L1382 | HEHG X & W o 7ol e 1L
— (A7 V) OWTIE, KPIZERRDE (2L F—« 2T V) ONTFER 2D, ZONXTFITE KD
IR ERI ORI DINE (G ) o\F — 2 %525, 1> T, T b DOI1 %AW IR CIEZ OfE (LET)
NROFANEE & 22 572D, X BRIRGIEE 2 O Tl ERVE T — 2 0, AKOSFRIZE T 2 K8 DR S DR 8%
ZDOWTEHI L T & 7o, AR Tl B lol 7 AN AR 2 BUET 572 E O FA R Z @RI T 2 Tk
R (R) L, B FAERICRIZTEET AFRK= VX —) OFBIIONVTEHE L7, ZTORRE
LT LET BN\ TCigiam L 7=,

F—D—F: IvY R, K, BEHRA R, HFERY, BEHReFIRE (GE) , KR8

1. #&
AR H R IR D BEEM T T2 o TE U D HIEN S IAS SRR L 0 IR D=L F—%FFo, ZiuZ
PEOBRT R L —(F 5. (LET) DA m < 25780, IKODFRIZ L DKFD T (Hy) ilEbkFE (H0)) &
W Te D FHEBIDO T 7 A~ Vg (GE) 1338425 BE (LET) 243 U, ZivET, HlEhHd 21 Lz
X BRIBHEBR AT O 120012, WERE & A7 ba A= % W TR L7z X BROBRER « BB 5
KB DR S OB OWTEHHE LE, EEE (AFHRRZRF—) ORNCEED Hy BAEOHEMEZBIH L TX
7B, —J5C, BEREEOHRIC L DINESHREFHMIDOIX S SENE < | BEOM ENFETH -T2,

I CARSRE T, Hicloh T ARSI RS BUWET 5 72 EO TR E B ISR 5 FIEA B (R
L. FICEEEEZZEEET H XN H0, OB G EZ K, 57 FAERICKT 5 LET ZhRIZ oW Cifgam L7,

2. RE&

X #EEHZIE, CLADS [ERRLERFZERR (Eh) (CRRE O X fRE (AU —Y Y a—v g VX X EEE
UL-1520R,W #—7% > 1) Z M=, BEIEIE 35-150kV O#IFH TEF AIHET, WIAREERITARA KN T 3.0kGy/h (K
B, RN 20 mA LLT) ThbH, HBIFRRIZIE, X BOE M2 SOt B\ - 7 7 g v
L% FEEROERORK (FE) @ICHWT, EHICE 2 L&y v Fo2kiE & LT -3 s (e
HT AR AR UK A ANVTEE LT-, S84 L= e O ST E LT lhidA A7 a< k
757 4— (GL A = &, GC-3200) . H.0, ITiaf{l/k3EH 7 % — (HIRANUMA, HP-300L) % AW CHlE L
7mo MEFHIE, LFREF (BY U L) WNTT 4 VABRERE (T4 7182 v 7 FWT-60) % iz,

3. R -ER

Ho FA4= CLIMiAS IR EERR Y D/~ a 7 AUIA A 2 2 YRR LT KSR, HaOo AR CIEE Tt OfgEE A 4
EWRIMUTKRRE . ZNEHRIESCTA TR OB 2 Z T2, BIL7- GEN T 74~ U Gl 52 5K
OGP % AT, BELRARES (KD IS S 25 om 725 KO IKIERZEIAL, $hal A—
ZIZE o TAR Y ME LTz X #E RS L7z, Hy LU H0, OFA BT OB & & ISeaicsime ., W
IR EICKRIT 238, 77205 GEITEELEDOIKT & & I+ 2@mE2rR Lz,

ARG T, BREDOE Co-60 7T~ CEET R/ F— 125MeV) X X #f & [FIERISEEMEOIRVE 1#1 (1
MV, 1 mA, FREEH 0.4 cm(ZKH) TOREFR L & L7223 5 LET ZhRICHOW Cilkim T 5.

BEXH
[1] AAFEZ, AR S, TRET 7V FFEA~Ox= 3L ¥ —ff 5 %
BT A M), T 5E 2017 S D KRE, 1F06-07 (2017) . .

[2] AT, kAR5, THIERS 288 Lo 7 AR 550, /
W28 DRGSR OMTE (1) WU E: & WU AT S LD 74»A\

i

JIE] , T J154 2019 4FFk D K4, 2101 (2019). ,

[3] AHbE ", ZEFRD, [HIBIHSEHHE L= 7 A BT || £75nme
B KROBESTERDWITE (2) 53 FARROBE R OFHM) |, Ji || SR
TI1523 2019 FARD KL, 2102 (2019). \ ;

[4] R. Nagaishi, “Evolution of water radiolysis studies for measures against ]

post-severe accidents”, RADIOISOTOPES, 66(11), 601-610 (2017)ft. ' o ‘ o
H1 XFARSFRSE (£ XK. & E=)

“Tatsuya Ito, Ryo Kuwano, Ryuji Nagaishi
Japan Atomic Energy Agency (JAEA)
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Studies on Reproducibility and Simulation of Radiolysis of Seawater with Simple Aqueous Solutions
kA BEZR, OHEE ORM, SE m, ME IERE, EHE B
" H AR TFEBR TR, RIROR

IF FHCRADKEIK E L TR EMi~7-2 & T, MUKOEE & 13572 5 /KERAESTE MW E DA R Z
B, g, WK OGRS 2 ANEE L 7o o7, T E TOFEBRIRBFZETIE, #EKkObv Iz
WK~ 7 A & G T e /KRR O B IVTE 7228, WK ORI BRI R SN TSN E D
MNIEBINCH LN SN T ehote, £ 2T, AWFIETIE, 7OVATUF Y U AEHWTT PaVAERY O
TV 2 B0 U, & BRI T & > T FAERM DK E R OSEI L AKEAE LTz, 22T, 25 DR
RO EBRFERA S L, BEKER I T A EE AT KR E (RIR) K & ik LT,

F—I—F K, WEHRA R B EBERIGEE, REERYSIT

1. #&
IF Stk Ok NG EFA BT 2 FZBRFZE TIE, EH A% (&) ERmtr a1V wk#FE H)
TSI LK (H02) AERKDINE: (G ) ZFHIS D858 B &, 7SOV ABREHZIKD R T 2 T VOS5 E
HE OCOVRATIFY S RE) BTN AbA A (X5 CLLBr) SORSEH 6NN H81%2 B § 12
ITONTE Tz, ZZT, fUKEIZRRD B BAES HO AR, KT O XL 2KERI6T Vv (\OH) DB
RSN D N E Ir o720y, EBRTIE CRIR) MEKOMD 0 ITHEREKSS X Oz Gl Kisimns v b
T&E7D, WKOBEHRR RO OB E B OB AICHR SN T E 9 N R TH 5,

F ZCAMIETIE, B IRE K OV LA BRI L D R RO B R 2 © £ 18, BHRKEIL X 0h%
G AT R (RER) ik & i UC, WK DR R DB B Ol 2 >\ Chlam L 72,
2. EER

AELE LT, Mk, RERRUWSE (U 7 —R) 0K, ks & RIEEOHEY (0.5mol/lL) &5k (1.0
mmol/L) ZKIZIRIN L7 KRR & -z, RERIEKITZARSE (O7= B 7220 h) TERIL7Z b o v B
T~ BRI IR PICi, Bt T T AL T (HE<25em) IZEIAL, Ho~<iiRettEE (QST milkt)
DH L~ (Co-60 FEIR, 45 1.25MeV, FER <10kGy/h) ZMRET LT, MEMEICEE A T AhOKHES
H %%, 3B G O 2 AW T Ui, #RERIEILT 1« VA « IR B2 O CREH RIS T o 72,

2V A PBETERR BICIE, BB AR L OERE 1-10 mm) [ZEPALT7 L= (Ar) S CHRASHRTEE,
FEhndEs (LINAC, BRXKISIR) 25O fH VLA (28 MeV, » UL AlE 8ns, ffE <100 Gy/pulse) THH L, =
NER U722 7R & R A U C, SUBHPICAE R L2 7 ¥ 1 VoA R OB IER I - I E LT,
3. R -ER

2L AR O ERRFER L LT, WiAKFOOH TR L A2 a7 A &R T A F o (X)) R OiEE
WY (340nm) %X 1 (2R, ER RS CO H S TIIKE AW TE 720, 7LV ABRBOFER T TH 5,
RERME KT EE A RET D728, 23— (5C) + AT L (<02pum) 7 A VX —TAEL7=b D&V,
K5, BEMEFE (pH) T 6-8.5, A A 38T 0.5-0.7mol/L OFPHIZH 5 3 FEEED KR DOl Bl T SERE, HFH
ZALOWE TR —HLTWDZ L8005, ZEOEBERIUIOEEED CIIZ XL 50H ffifes R —mHk
(<100ns) THEEEX (64%), 51E#HEE@Br (2K 5+OH it A

Y~ TR E S (36%) LT, 2 BMEOOH A O ELT T T
HEETWDILEERLTND B, 22T, OD CHZE B o0 b
[I7 %Y (NaOH) FRINZHRAFE LR 2 &0nh, TRUE & 1 @ «OH (homégeneods)ﬁ.gr;—:
D HEWEYL (epithermal) SRS TR E TV LRIBE LS, 2R 0.08 ' i
S% 3 2 006t ‘
[1]K. W. Bruland, M. C. Lohan. “6.02 - Control of trace metals in seawater” 7 [
In Elderfield, H., The Oceans and Marine Geochemistry, Treatise on € (.04fF - D) «OH (intraspur)=+Cl,"
Geochemistry. Elsevier, 6: pp.23-47 (2003) 1. S [ 2
2] KA, TROMRIC L HARREDOHHIICHT B ® 0.02] — EaEk ]
TREE - WRBEATME) , R4 2014 SRR ODAES, G18(2014) fih. : — KEEEK (YT —R) |
[3] KAFEZ, #FEHED, NMEKER O DIRER TOKDHEIRSY OM — 0.5M NaCl+1mM KBr ]
FROFIL RO TR, 2016 SEFkD ALY, 3C04 (2016) fth. 0 200 200 600 800 1000

e) EE 3 4
*Ryuji Nagaishi'?, Tatsuya Ito', Ryo Kuwano!, Masao Gohdo?, Yoichi /L REETER OB (ns)

Yoshida?. 'Japan Atomic Energy Agency, ?Osaka University 1 ,?jgﬂﬁﬁ: _é) / 1\0Drzn>35%?§é§1ﬁz>jgb%€:)jiﬁk
, PA=0-0.0, ZEXuA/F, Em
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[3FO1-05] High Temperature Gas Reactor
Chair:Hirokazu Ohta(CRIEPI)
Fri. Sep 9, 2022 9:30 AM - 10:45 AM Room F (E1 Bildg.3F No.31)

[3F01] Development of Large-scale Hydrogen Production Technology utilizing
Very High Temperature Part1
*Hiroyuki Sato', Kazuhiko ligaki', Atsushi Shimizu’, Hiroki Noguchi', Nariaki Sakaba’, Koji Asano
2, Sunao Oyama?, Hiroyuki Onishi?, Kazumasa Suyama?, Yukinori Usui®> (1. JAEA, 2. MHI)
9:30 AM - 9:45 AM

[3F02] Development of Large-scale Hydrogen Production Technology utilizing
Very High Temperature Part1
*Koji Asano', Motohiro Nakagiri', Takao Ito', Takeshi Matsuo’, Hiroyuki Iwabuchi’, Hiroyuki
Onishi’, Yukinori Usui" (1. MHI)
9:45 AM - 10:00 AM

[3F03] Development of Large-scale Hydrogen Production Technology utilizing
Very High Temperature Part1
*Yasunobu Nomoto', Naoki Mizuta', Keisuke Morita’', Takeshi Aoki', Shoichiro Okita', Kaoru
Kurahayashi®, Takanori Yasuda', Masato Tanaka', Hiroyuki Sato', Nariaki Sakaba' (1. JAEA)
10:00 AM - 10:15 AM

[3F04] Preliminary Investigation of Innovative HTGR's Fuel to reduce Fuel
Temperature
*Kentaro Nagatsuka', Hiroyuki Sato?, Yoshiyuki Imai?, Xing L. Yan? (1. Univ. of Tsukuba, 2.
JAEA)
10:15 AM - 10:30 AM

[3FO5] Development of High Temperature Gas Reactor Cogeneration Plant
without Core Melting Part3
*Kazuya Yamaji', Yusuke Sato’, Koutaro Nariki?, Atsuko Kubo', Koji Asano', Ichiyo Matoba’,
Takayuki Nakano', Kazumasa Suyama' (1. Mitsubishi Heavy Industries, Ltd., 2. MHI NS
Engineering Co., Ltd.)
10:30 AM - 10:45 AM
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BRERZAALLKRKERNEENORE £0 1
(1) BEERZAALEKEXEHRERTRIEFTEOLHHRE
Development of Large-scale Hydrogen Production Technology utilizing Very High Temperature Partl

(1) Overview of Large-scale Hydrogen Production Demonstration Project utilizing Very High Temperature

gL L fdERE !, EAKEE Y BFOsLE !, S
EEHEE] 20 NLE 2, RPEZEAT 2, AlUfnE 2, fEHE 2
VRIS, 2 SIE R T

AR TIE, @IET AFIC LD KENOLN R — R 7 U — Kk ERER AT 2 B A9 & U7z Bl 58 i

OMEZHET D,

X—J—F: @B AF, h—Rr 7V — KFRE

L [XCEHIZ 12050 FH—ARr=a— TS 7 U — RIS Tk, 2030 4 F TICEIR T 247 4 H

W2 KRB DL — R 7 U — KFRE LR I 2 L3 5 R St R L =22 H

TaE, AREENS . WY AIF & KBRS DR 7B I O K ONRIR AT AP OmIREAZFIH L7

T =R 7 U — KBGO MREE B & LE=HiT-2 7 a7 S &BB LT,

2. BfiBAREE AoV bTiE. U FOEIMBRREEIT S, HMBHR TRAZXK 1128,

@O HTTR-ZVFI R © mnR T AR & KBRS OB HIRMESLIZ T T, HTTR (iR Lt BRiseie)
& BN HESE S VT2 RIRAT AR FSRBUEIE T K 2 /K B BOE i % & #efoe L 72 HTTR-BVRI B R D% R
HTTR i T, BrilakiEfas o e, K RRER A BREICHED 2, 01T LT, KRS
X SR IS LB 2R R IR A AT O EnRFRRE S, IR A & oK 3R RS R 0O B | 0 B AR e R
FREBRRET D,

@ it s o KAUKIZ AT 7o BEERERET - RRA R RGO B — R > 7 U — Kk F R & O
R A SiRRREEO Y U DB OB A OBLERRGET 21TV R 00 SEELME K OV A
ZhERT %,

@ H=AR 7V KFREEN T =V T 4 —AF T 1 — (FS) : 800°CU LD mIRZFIH L7z —AR
V7 —TpkERIERO FS 2E L., Hifia v 7 SR S K FERER T 2RIV AT AL
UL THAN & fERET 5,

- 2022 2023 2024 2025 2026 2027 2028 2029 2030
R4 R5 R6 R7 R8 R9 R10 R11 R12

o memy
®-_

3o s e e

X1 RS AFEICX D KREZMER D —R 7 ) —KERER T O HAT B TR
BIRE AWML, REEEEGHE LR — T 4 EEBEER AR U2k FE KBRS EIEFE DO
RO—EHThH D,

*Hiroyuki Sato!, Kazuhiko ligaki', Atsushi Shimizu', Hiroki Noguchi', Nariaki Sakaba', Koji Asano?, Sunao Oyama?, Hiroyuki Onishi?,

Kazumasa Suyama?, Yukinori Usui?, 'Japan Atomic Energy Agency, “Mitsubishi Heavy Industries

2022% BRRFHE¥S - 3F01 -



3F02 2022 DKL

HERERZFALEKEREERTORHRE €01
2) BEREMALEKRRERTD I —SEVTARE T4
Development of Large-scale Hydrogen Production Technology utilizing Very High Temperature Part1
(2) Feasibility Study of Hydrogen Production Technology utilizing Very High Temperature

REPHET |, PRI, VRS | B BN | KRMAT ) M
SEE T

AT, @RS AFIC LD KREDSEAIR D —R 7 U — KFBRE R 2 B E Lie, EiRER %

FIRT 2 AKFREHNO 7 4 =BV 24T 0 OMEEZRET D,

X—— K kFEME BIRTRF, h—HRr 7 —

1. [ELSHIC =ZZEETIE, @il AN &K RRGE R D 22 2722 HEGeH T O K ONEil A7 A7 O il 24 F)

MU =Ry 7 U —KRFEREHINOBNIEfERE A B E L7277 ey = 7 MZEBW T, 800CLL LD

BAFIR LIz =R 7 )=l KkBRWEED 7 4 =V T 4 AZT 4 B ET 5,

2. BRBEFATIKERRERN BUE. KFESOEBUTHIT THET S T2 KRERIT, Akt

ZJFEHE L CHRLERFE T CO, Z2HEH T2 HiE, CO, 7 U —72 =)L — %l 5 CRFERERBFEICFH) T CO,

HHEH L2 WHIES 2GS b7 5, AFEIE, MIBAEFIAT 5 2 & TRFRES RO EICHIfF X 2K

FRGEE O 2T 5, £ 112, @IREAE AT 5 KkFREHN OfE 2R,

O  EEAKEKERLE  KOBERIZEO—FTH Y . £ 700~800°C D Eilk /K&K & BRI R L CTKHEZ G
THENTH D, RROEIDMRE LT, BIROKELSEHND 2 & TEINMRICEST BT R
F—Z R TE DR & 5,

@  BULZOREYE KBTS L X —D R THIRT HITITK 2500°CLL EOBB KB TH 223, (b s% A
W5 ZETRVKRR (121X 900 CLLT) TKRZAKFELBERIZHIEST 2, KEADBIZIDRIETHY |
EAREHCER NP AE L Vo TR B 5,

@ AL UBGRE A X EIFEE L, 800°CTEE D ERIREE TR DL & S SEH 2L T, AX U %
KB L IRFBUNTHIRT D, RFITMBIESNTEIRE LTHRY S, BABREHEZME > TV 5 CO, 25

ELRVRER S D,
£1  EREAEFIH T 5K REEEA OBA
K& JEEE TR —IR 7K 5 B IRE O IR EE (R F2 1)
K 2R U AR K B+ EX 700~800°CF2 S
BUb o s K # ~900°C
AL BRI AH # 800°CHEE

3. 8 RIRBRERIHT S Z & CRERESROMN FICHIFFCE ZAFBRIEEOEM A Lz, 5%IE.
KFBHEGE T v A0 BRLE 2B U, @iRT AF LB o mkERERH IO a2 27 N EREd 5,
BEE AW X, RFEEEER T VX —TOM 4 FEBERZ A U2k FERERGE RN EiEFE ok
BoO—EHTH D,

“Koji Asano', Motohiro Nakagiri', Takao Ito', Takeshi Matsuo' Hiroyuki Iwabuchi', Hiroyuki Onishi', Yukinori Usui',

!Mitsubishi Heavy Industries
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(3) HTTR ZFA L -EEH AP & KRR ERESR O EREEREE
Development of Large-scale Hydrogen Production Technology utilizing Very High Temperature Part1
(3) Test Plan for Developing Coupling Technology between HTTR and Hydrogen Production Facility
WPARIME, AKHEEA, SFHES, HARM, B/, A, kiR, Z2m &
HRE A, FYcfnsg, B AoheE, EAKES, SuamE, Eigde, SOnmid
JR - TR AE

e

AHCIE, HTTR (EiR LB JENR) &K RRGERR & Pefse L. i A JF & KR REHRR O @\ W22
PEZ T 2 BT oM 2 B RO & U7 HTTR-ZVR] A BT o B 2 54 5,

F—I—F: &R A, KFEEE, HTTR, HTTR-EVR IR

L [ZCOHIZ JEF B TIZ, HTTR & AN AL ST 2 RIRH A KR KB IEIC K 2 /K SRS
A L, Heliak iiban OV A 7 ARREHET OfMESL A HAY & L7z HTTR-EVR AEBR A 51l L T 5,
2. 2FFE UL, HTTR R R @SR KR RS ik 2 Frak L. BEsX HTTR & #2kt7 % HTTR-
B R R OR%EE, HTTR ciid, k38 bk o0 SR & OB A 25 2 Be BRI HE o . 2030 4R & Tk
BERBRER A2 BE LT 5, WATL T, £ 900°CH~Y 7 LBREE T To > — Lk & W 2 fif 2 7= S iE kg
BEF . K B RSB ~ DB 612 W D @ IR T EEL S OBV R E S LB A B e R AR OB 2 D B,
3. ERMEHR  HTTR-BF AR O XML E A 112777, HTTR 2R~ Y U LS EIERRICKERSE
g KRS LBER SR A B L, SR Y U AEREJR L U OKRE LRSS 5, AKFRREmHRIL. KA
T A e R RUCE R A 2 BT A IAEaR A . KRS # ~ D /KR 2R S AG 5 2 15 5 /K2R SRR
A2 K 35 2 PRIGEALER S 2 #2 AL PRER A . LB S LR IR K AR RSB BRI B R A 2 a9 5 ARNTEE T A ek
5 CTRERL S D, KERGERRBRRE, HTTR ek sBRiERs (R 0K 950°C) T 1 RINEAK M EIG K O
o ) AR S | O BMIEHS 3 H WA E R 2 170, BV HAZR THY 900°CITIEA S Tz 2 IR~ U 7 A, T
B LK ARKSCE #R SR 0.6 kg/s, TRFERY 820°C THERS S 41, # 800 Nm*/h D/KFE #MiET 25 EI TH 5,

[ Fmtrnzeene | LN2 wRn
BT
© = T aEhas
ERA ARSI $-3" 539 <7:>—' JHD" 2
— LR s
2 .
R RS =3 334
MLEEE o
IRFEST,
IR 2Ess

B%iﬁ o @

AU
' RIS AT NI
2 RBNEAK SN SR
A i
K KRS =B AL (1%
H BasE ;l - = EEE& :
——————————— \ J ®
¥a7KkH fa T RER

ﬁ@ T
%gg;}éﬁﬁ PHREER

[X] 1 HTTR-EVF B E % O - i i k=
BEE AWML, RFEEEAER - X —TEM 4 FEEBEEZFIH UKk EREREHMNFEIEFE O
RO—ETH S,

*Yasunobu Nomoto, Naoki Mizuta, Keisuke Morita, Takeshi Aoki, Shoichiro Okita, Katsunori Ishii, Kaoru Kurahayashi, Takanori
Yasuda, Masato Tanaka, Kazuyoshi Isaka, Hiroki Noguchi, Atsushi Shimizu, Kazuhiko ligaki, Hiroyuki Sato, Nariaki Sakaba,

Japan Atomic Energy Agency
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Preliminary Investigation of Innovative HTGR’s Fuel to reduce Fuel Temperature
K GERER Y, ek 22 A0 BITL b o vrsnm?
VORI, 2 BRI AT SE BR R A

R AN 2 AT, L R B K SRR B e BEg L LT, Gl E R O PRORHE KR 2 v RE
& T DMV 2 PR LTBREHMA Z 1R R 2 & & b, BEY T = L—3 g I K 0 =B ENRE 2 2R A
L7z, FHliORR, WERGLEE SN LR OIREHRME R UIHOBRE RN ER T X 5 il L 2157,
F—0—F : @R RIE, NG, BE I 2 —va

1. #E FET A, BREHEENREEEEZBE LW 2D D EEZHIIR U2 LT
BY, FAFEORKEH 23600 MWIZHIBR XI5, T D7, BEtEm Bicmid 7= o0m hEE R i

PREAAEBEICEN I DS IEEE S OFESL A MNETH D, AWFIETIL, BHEMFERE RICE S, TR KICI
AUGEVEFEICEN DM/ GRS 2 B U7 @B AP REHMA R R L, BEY I = — g I K DM E
1T-o7,

2. BWFiE  Siemens D [STAR-CCM+2021.1] ZfFHr> —/L & L, Reynolds ¥ Navier-Stokes &LifitE 7
LD Realizable k-g 2 J&ET WAT K D HlFRE AT 2 Rl 5, R IR 2 ORREHMA 2 B2 U 7= it
E7 V% Fig. | \RT, MEOHRRETREHGIROM N2 BB L, Sf/MEEZ, A& %A [mm], &%
B[mm] & W95 RT A—HTRET D, £/, Hilxtg e LT, FEHEEAT AFICREHRIEE 2%+ 5 2 &
CRREHE L 2 e /IME3 2 1R B 0 %8 B 53 AT O SR IRe DT 2 E i 9~ 2 1],

3. BITRR MEHEIERE R LOEDBEOMITRR AL Fig. 2 1OR7, BT, WEH/INT K 2 EHRE
RIS K OVE BRI R R S a7z, Zaud, BTk

L<7edHAMICtES AR L, BofmxtiaEnrm kL j [0 Graphite [ Helium [ Fuel

SEHCHTHL EELDNS. B, MRSy

YA BEHRE RS R S N, ThUE, wadimicer N Eew ==
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3mmOKMFITE O TR DK TIREHRE 2 L S, 8 5 120 y X HTGR
BHREE B ME TR 5 2 L AR LTz, 72, ARMOF ¢ o 4 YAMASHITA
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SEH Fig. 2 Analytical Results

[1] K. YAMASHITA, et al., J. Nucl. Sci. Technol., 29:5, 472-481 (1992).

*Kentaro Nagatsuka!, Hiroyuki Sato?, Yoshiyuki Imai? and Xing L. Yan?
'Univ. of Tsukuba, 2JAEA
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Development of High Temperature Gas Reactor Cogeneration Plant without Core Melting Part 3
(1) Feasibility Study of Core Design
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[1] H. Sato, et. al., GTHTR300—A nuclear power plant design with 50% generating efficiency, Nuc. Eng. Dsgn., 275(2014)

* Kazuya Yamaji!, Yusuke Sato!, Koutaro Nariki?, Atsuko Kubo', Koji Asano', Ichiyo Matoba',Takayuki Nakano' and Kazumasa

Suyama' 'Mitsubishi Heavy Industries, Ltd., 2MHI NS Engineering Co., Ltd.
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[3FO6-10] Small Modular Reactor

Chair:Ken-ichi Fukumoto(Univ. of Fukui)
Fri. Sep 9, 2022 10:45 AM - 12:00 PM Room F (E1 Bildg.3F No.31)

[3F06] Development of an innovative small sodium-cooled fast reactor
*Daisuke Watanabe', Keita Endo’, Hirotaka Nakahara', Kazuhiko Matsumura’, Kensuke Kinoshita
2 (1. Hitachi-GE, 2. CRIEPI)
10:45 AM - 11:00 AM

[3F07] Development of an innovative small sodium-cooled fast reactor
*Sho Fuchita', Koji Fujimura', Keita Endo’, Daisuke Watanabe', Hirotaka Nakahara', kazuhiko
matsumura’', Ohta Hirokazu? (1. Hitachi GE, 2. CRIEPI)
11:00 AM - 11:15 AM

[3F08] Development of an innovative small sodium-cooled fast reactor
*Guillaume Laurent Grandjean', Hirotaka Nakahara', Takashi Abe', Kazuhiro Fujimata’,
Kazuhiko Matsumura' (1. HGNE)
11:15 AM - 11:30 AM

[3F09] Development of Mitsubishi multi-purpose modular ultra-safety micro
reactor
*Shohei Otsuki', Tadakatsu Yodo', Takeshi Koike', Shota Kobayashi', Hironori Noguchi®, Satoru
Kamohara' (1. MHI)
11:30 AM - 11:45 AM

[3F10] An exploratory study on safety goals of microreactor
*Shin-etsu Sugawara Sugawara', Shohei Otsuki?, Tadakatsu Yodo?, Satoru Kamohara® (1.
Kansai Univ., 2. MHI)
11:45 AM - 12:00 PM
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Development of an innovative small sodium-cooled fast reactor

(10) Investigation of MA transmutation scenario
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[1] EES, JFT P52 2021 £KD KRS, 2K14 (2021).
[2] JE BRI S, ik a — K~y 7 (2018).
[3] MRPEEFEA, &6 KT /X —HAFHE (2021).
[4] JAERI-Research 99-004 (1999).
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Development of an innovative small sodium-cooled fast reactor

(11) MA transmutation core concept with metalic fuel from LWR spent fuel
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[1]B. Tr?plett, et al., Nuclear Technology, 175, 5, (2012), [2]A. Dubberley, et al., A R s WA I
Proceedings of ICONE 8, 8002, (2000/4), [3]JJAERI-Research 99-004 (1999). BTl 6372
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Development of an innovative small sodium-cooled fast reactor
(12) 3D thermal hydraulic transient analysis of RVACS heat removal characteristics
*Guillaume Grandjean', Hirotaka Nakahara', Takashi Abe!, Kazuhiro Fujimata', Kazuhiko Matsumura'

'Hitachi-GE Nuclear Energy, Ltd.

The capability of the Reactor Vessel Auxiliary Cooling System (RVACS) to remove passively decay heat from the reactor
using natural circulation was evaluated performing 3D thermal-hydraulics transient analyses. Especially, the transition to
primary coolant natural circulation flow regime during a Loss Of Heat Sink (LOHS) transient and its short-term impact
on RVACS air flow have been analyzed using a 3D-CFD calculation code (STAR-CCM+).

Keywords: Sodium cooled Fast Reactor (SFR), RVACS, Natural circulation, Heat removal, Passive safety, Computational

Fluid Dynamics, STAR-CCM+

o
a
3
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1. Introduction %500 V/'/ %8 Power
:450 % 6
The RVACS is an innovative safety system which removes 4o [é o4
aQ —Hot Pool 3
5 350 —Cold Pool @2
passively heat from the small modular sodium cooled fast reactor "~ losad Pool ,
0 0 1200, 2400 3600 0 1200 2400 3600
using air natural circulation. The RVACS has been designed me e ——
Power and primary flow Primary sodium
based on thermal-hydraulics analyses and tests results conducted (relative values) temperatures
overseas in the past. The purpose of this study is to provide a ' H
B 1y .\\ Hot —
detailed analysis to show the short-term behavior of a thermal- ~ ""#== ﬂ_ pool
hydraulics transient such as the transition from primary sodium ... | [} ) |
435.0 : Intermediate ‘
forced circulation to natural circulation using the latest 3D-CFD 750 ' Heat |
455.0 Exchanger |
calculation code. 4350
s " Closed
2. Conditions and methods of study [ pool
In order to validate the small modular sodium-cooled fast reactor 5 Reactor
T core
(PRISM)! RVACS heat removal capacity, short-term thermal- .ﬂ
hydraulics analyses of a LOHS transient were performed using a 2950 Cold
) 2 i
detailed and optimized STAR-CCM+ CFD model™!. pool R .
3. Analyses results Primary sodium temperature distribution

(left: Os (rated power), right: 1200s)
In a LOHS transient, a reactor scram causes the primary

electromagnetic (EM) pumps to trip. The primary sodium circulation flowrate suddenly decreases and reaches a minimum
when the EM pumps driving force reaches zero after a flow coast down period. A primary sodium natural circulation
regime then takes place in the reactor and the primary flowrate remains above about 2% of rated flow. The transient goes
into a safe core cooling phase in which no sudden nor excessive primary sodium temperature increase was observed. The
RVACS heat removal capacity increases gradually as the cold pool sodium temperature rises.

These LOHS transient analyzes will be extended in the future to assess the reliability of the RVACS to remove reactor

decay heat and limit the primary sodium temperature rise in the long term.
References

[1] GE, “PRISM Preliminary Safety Information Document” GEFR-00795, 1993 Edition

[2] Abe et al., Atomic Energy Society of Japan, Fall Meeting, 2K17 (2021)
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Development of Mitsubishi multi-purpose modular ultra-safety micro reactor

(3) Core Concept
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An exploratory study on safety goals of microreactor
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[3F11-16] Improving Resilience of Nuclear Structure
Chair:Shigeki Okamura(Toyama Prefectural Univ.)

Fri.Sep 9, 2022 2:45 PM - 4:25 PM Room F (E1 Bildg.3F No.31)

[3F11] Development of Failure Mitigation Technologies for Improving Resilience
of Nuclear Structures
*Satoshi FUTAGAMI', Masanori ANDO', Hidemasa YAMANOQ', Naoto KASAHARA® (1. JAEA, 2.
UTokyo)
2:45 PM - 3:00 PM

[3F12] Development of Failure Mitigation Technologies for Improving Resilience
of Nuclear Structures
*Yuichi Onoda’, Kenichi Kurisaka', Hidemasa Yamano' (1. Japan Atomic Energy Agency)
3:00 PM - 3:15 PM

[3F13] Development of failure mitigation technologies for improving resilience
of nuclear structures
*Y1JI YE', Sho Hasegawa', Masakazu Ichimiya', Naoto Kasahara' (1. UTokyo)
3:15PM - 3:30 PM

[3F14] Development of Failure Mitigation Technologies for Improving Resilience
of Nuclear Structures
*|zumi Nakamura', Naoto Kasahara? (1. National Research Institute for Earth Science and
Disaster Resilience, 2. The University of Tokyo)
3:30 PM - 3:45 PM

[3F15] Development of failure mitigation technologies for improving resilience
of nuclear structures
*Akihiro Mano', Takuya Sato', Masakazu Ichimiya®, Naoto Kasahara' (1. The University of
Tokyo)
3:45 PM - 4:00 PM

[3F16] Development of Failure Mitigation Technologies for Improving Resilience
of Nuclear Structures
*Kenichi Kurisaka', Hiroyuki Nishino', Hidemasa Yamano' (1. JAEA)
4:00 PM - 4:15 PM
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Development of Failure Mitigation Technologies for Improving Resilience of Nuclear Structures
(15) Conceptual Study for Improving Resilience of Next-Generation Nuclear Power Plants
under Extremely High Temperature Conditions
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Development of Failure Mitigation Technologies for Improving Resilience of Nuclear Structures

(16) Effectiveness Evaluation Methodology of the Measures for Improving Resilience at Ultra-High

Temperatures
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Development of failure mitigation technologies for improving resilience of nuclear
structures (17) Study on mitigation of post-buckling damage of fast reactor vessel during
excessive earthquakes
*Yiji Ye'!, Sho Hasegawa!, Masakazu Ichimiya', Naoto Kasahara'

University of Tokyo

Buckling and post-buckling characteristics of thin-walled cylinders under severe vibration are studied with combined
analyses of Single Degree Of Freedom (SDOF) model and FEM. Nonlinear SDOF model is able to capture global
response of the structure while FEM enables evaluation of local behavior. A stabilization diagram against post-buckling

damage is obtained, which is applicable to fast reactor vessel under beyond design basis earthquakes.
Keywords: Beyond design basis earthquakes, Fast reactor vessel, Buckling and post buckling, SDOF, FEM

1. Introduction

Severe earthquakes are regarded as Beyond Design Basis Events (BDBESs) in nuclear safety. BDBEs require resilience to
mitigate consequences of failures, i.e., to prevent catastrophic failure modes [1]. The main vessel of fast reactor (FRV) is
a thin-walled large-diameter cylindrical structure, of which buckling is expected as the critical failure mode during
earthquakes [2]. However, much previous research confirmed that no immediate collapse would occur after buckling.
Therefore, the objective of safety design of FRV under excessive earthquakes is to achieve a stable post-buckling state.
2. Research method

A FEM model is built on FINAS/STAR to clarify buckling and post-buckling characteristics of thin-walled cylinders
under horizontal vibration loading and validated by experimental data. In addition, a nonlinear Single Degree Of Freedom
(SDOF) model is built to capture the global response of the structure and verified by FEM analysis results. Then, response
obtained by SDOF simulation is used as input to FEM model for static analysis. In this way, time history of response local
behavior can be efficiently evaluated.

3. Analysis results

The global dynamic response and local strain characteristic of thin-walled cylinders under the effect of input wave
amplitude and input frequency ratio are analyzed. Using the time history of response strain on most dangerous points, a
fatigue damage assessment is established. Occurrence conditions of fatigue damage after buckling are clarified based on
input energy and input frequency ratio. Thus, a stabilization diagram against post-buckling damage due to horizontal
vibration is obtained, which can be applied to fast reactor vessel under beyond design basis earthquakes.

4. Conclusion

In current study, the global dynamic response and local strain characteristic of thin-walled cylinders under vibration is
studied by combination of nonlinear SDOF simulation and static FEM analysis. Occurrence conditions of fatigue damage
after buckling is clarified based on input energy and input frequency ratio. A stabilization diagram against post-buckling
damage is obtained, which is applicable to FRV under excessive earthquakes.

References

[1]1TAEA, SSR-2/1, Safety of Nuclear Power Plants: Design Specific Safety Requirements, (2012) Rev.1(2016).

[2] Hagiwara Y., Kawamoto Y., Nakagawa M., et al. (1993). Dynamic Buckling and Nonlinear Response of Fast Breeder Reactor Main

Vessels under Earthquake Loading. JSME International Journal Series B, 36(3), 476-484.
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Development of Failure Mitigation Technologies for Improving Resilience of Nuclear Structures
(18) Failure Sequence Control under Excessive Earthquakes - Examination of Seismic Response Reduction
of Piping System by the Pipe-Support Failure
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Development of failure mitigation technologies for improving resilience of nuclear structures
(19) Study on fragility analysis method for piping system focusing on its failure modes and safety function
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(20) Effectiveness Evaluation Methodology of the Measures for Improving Resilience against Excessive
Earthquake
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Calculation of sensitivity coefficients for nuclear model parameters
*Van Rooijen, Willem F.G.!
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Correlation evaluation of critical and burnup properties
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DINT A =B TS A T AR FIER]DE 2 FIZ KBGO, KB ANT 2= ZERR Lz, (48R
TA=HDIERIZ L > TH—7 > N EOREMER 72 ENTE T @D bz Figl 12 12) b 4] &L
TRT, 2 IHMEED 2 DO EZ MG DY TRAE N T A —Z ZERR L 2R OREMR 0 5 bR K &7
STebDAERT, 31IHE T LIT 5-40GWD/t il CORE FE A/ AG o TRARAN T A =2 21E0 | RUFEM
W 2FHAE LIZRORRETHY | 4 ITRRBEE R, SO E 2508 TRIE T A — 2 ZERL
L7z DOREER - TH D, REOHAGLRICL>TH =5y hOFRIORHENSZ LI VKETEH 2 &
B LN 5Tz,

1.0
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gg L °!
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Burnup[GWD/t]

Fig.1  RF when parameters are combined by the extended bias factor method
BZ WK [1] G. Palmiotti, M. Salvatores, Nucl. Sci. Eng., 87, p.333-348 (1984).
[2] T. Kugo, T. Mori, T. Takeda, J. Nucl. Sci. Technol., 44, p. 1509-1517 (2007).

* Hiroki Harada !, Go Chiba !

! Hokkaido University
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NNEICBELDRZT— S RBEEORR
Development of a robust nuclear data adjustment method to outliers
REIE I, R RIGL Y, AR EEIRY, Jul B2
YRR, TTAEA

MFOKT — 2RIV T, &R T — 7 OFEMREET — 2 IV R T — 2 OfEEMEICR
E<KAFT D, £ T, FERT—HDYE WT VBRI T — PRI L., SAnfEe L R
WEIRFERT — 2 2GR T Th, WBEEET 5ﬁﬁ@f&é:&%ﬁ%%%liofﬁﬁbko
F—0—F : B — 2, SAE. MHEE, o2 MEE, bR RN RIE. T— 2Rk

1. #E

WEROET — 2 FHRILETIE, BT — & (BRIEREM & E DR fENS) BDIELWZ &AL LT D,
PRIGKET — ZIXERT — X ICRE L EEEZ T 5720, ANEEZELERT — 2 2 W7 — 2 fii&c
X, BT — 2 O, T APEKRT 2, ZOMBEENET 27210, WEROET — & FEMNT[1] Tl
AT DFEER & TRRPHIWHC RSV TN 2 EBRT — X 2 RE L CTW\D, £ T, AR CIINNEE S
TR R ERT — 2Tk L TBRERET — 2B FIEIC OV TR 5,
2. BREFE

B MEED 1 FETH S MHEGEICIEH Lz, MAHEE &1, 14 E 71y M0 L @y o om0 5 |
BREYCD OMEw, 2R E L, BIRETFAEEHT L FETH D, AWFZETIIH- 1T, BV 4% 5 B
DWTHEE (T 7T — 2 A B U A O 2R DINEZ R ET D FIEE R L,
3. #REE

Pu B BRI 2 AE Lo EBRIC L > TIREFIEO R Y M2 MR Uiz, B\IEAITRE L7z 2Pu KR
W R (AR 227 — % OEAE) 2 IV C, BUEMRNT U 7B MRS R, IR LU O R &
EZREME LTH Y, ZOREMICK L, BRBICHMUVEEZ GO ERT — % %2 T T — 2 i L4
X 1 BLOE 2 1ZRT, KAPETIE, EOFHEEReference) B3R T 15 T O 1172 J7%E £ (Estimation) DA 4
W22(1o) DHFFANICHERA > TEB Y | ERTIEICH R THET —Z #BUEICRHIETE 5 2 L 2B LTz,

—— Estimation
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B2 REFEICLIBRT—2RE
al., Development of the Unified Cross-section Set ADJ2017,
JAEA-Research 2018-011, Japan Atomic Energy Agency (2017).
BBE AOFJEIE JSPS BHIFF 28 (21K04940) D BIARIC & 2

*Yuhei Fukui', Tomohiro Endo!, Akio Yamamoto' and Shuhei Maruyama?

"Nagoya University, 2JAEA
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Uncertainty quantification of calculated nuclear material inventory caused by manufacturing tolerance of
nuclear fuel
e BRI, SR SR, AN RIE!

R

OECD/NEA @ UAM(Uncertainty Analysis in Modelling) x> F~—7 Z &M L, JF B O BEEAZITER LT
U DEWEU, PEFEMEOARHENS &2, FHEEENZERT A —F ZH IR -T2 T v X LT )
VB K0 EHE L7z,

F——F : 85EAZE R SFHE, BWE, UAM X F~—7 | BRBEGHE, SCALE/Polaris

1. 8
JEA-TIFE BT DA S FEREI IS EN D EROFEM & | PRI Y5 A=
FREIPIZE EN DM E RO EE & OEZZ I Z(SRD) & MES, FHESOHIE I~ e Rifens X 3
RNGFIET H728 SRD 2B |29 5 Z & ILREE- 23, SRD KJIC [ 1 7= ke I 721G B S RD H TR0 L Y
FTCiX SRD 234 U7 B 0@ PEm RICE 3 5726, BWEEFHFREO RN ST 2 ED T\ 5, KT
1T, BRBEREIC BT 2 RN SERD 1 S L LT B ORLEAEICER L,

2. BWEY

UAM Ry Fw—7 1125 L, PWR B EAMRRICT, MEAZENT A= L LT, (1)U BHEE, Q)%
BHEEE, Q) Ly ME,O)F Y v TR, OWEEIE SO 5 20 o7, BIERNENT X —H ORFE A0,
1,2,3,4,50) TREERT R A1T 5 Z & TU, PuRNZIEA R B Y DT =TV EER L, 0T —7 L& RN
NGO NERENR 2/ 3 TN > CTT U X DY T ) 75 2 & CRWE B REO R S %5
fiL7e, 2O, A XU NI T =T MET —FMZHENE L, FREEAZE T A —Z 5 L TREBNCR
e & 25Tl U 7o, BERHSICIX SCALE-6.2.4 @ Polaris Z /L, IEEzfEREILY 1 7 VBRBEE 15GWdi, o
A7 NVE390 H, %1 7 VHEI 60 H CiEERH ) —EDOFRMET 4 I A 7 VIS & LT,

3. BTER .

SRR O M LR A (R BE HE -

60 GWd/t, #H 0 ACk T
% L% U, Pu RINEARA >
N MU O A S

mU235EHERE
0.6 R E
/, mLy ME
0.4
< Fry TR
0.2 WFEEERS
ZRIORT, K1 LD, ~ al | il L.kl

HEXTHED S [%)

o

TN 0 — - U-235 U-236 U-238 U-Total Pu-238 Pu-239 Pu-240 Pu-241 Pu-242  Pu-Total
INFEIRT A —HZD

K BIE NIRRT EB AU, PulEfiTik

1T BB B DA FELD 1 RFRHOREAZISERLTELSTEALU, PURMIAR OB FRENS

R L TELD R HENEN I THD Z &, o, WEAEICERT 2 M3, 7 —Z2ITERT 5
RHENERIDBREYHRREL D Z ERDoTz,

BEXE

[1] NEA/NSC/DOC(2013)7. [2] CRIEPI Report L20003.

*Shunsuke Sato!, Motomu Suzuki! and Yasushi Nauchi!
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Discrepancy of Calculation Results Due to Treatment of Manufacturing Uncertainties
in Fuel Assembly Geometry
R !
R AR T

PREHE B IRIRRICEB T 2 5E EORHEN S 2 Z B LT (T A —2 OFHETlX., SBREHME I 5 A
MEDOBFRFIENRBED 1 D& o TD, AFETIL, FUBILA REROPREHERIE 255 L L7z MOX Rk
EAERE RS E LT, 8 FORHED S OBBHER TOIE B2 X OBk H1EIC L 55 li#E R OE DN T
WET D,

F—IJ—F : fE LORENE, MOX BREHEAIR, FUBILA B, 7o X2V 7Y 7k, CASMOS5

1. FFifi A% EORHEN S 2B LR ST 2 — 2 OFHiiZ-2U T, OECD/NEA/NSC @ LWR-UAM X
v F~— 7 [#1RE Phase 112817 % UO REHEAR R DX T~ — 7 [HE[1] & O FUBILA RER[2]0 T — # |2
FHS< MOX BREHEAR R 2 Xt & LT R0 6 . BEIRIEME RO R S O FEK & 72 5 85 O AR Hed
SIRFFEINTND[3,4], £, U0, BREHEAS AR R 25 & L2 B TiiE Cid, B Lo AR S A3 RE
BHTEL 2 Z EICER L, OO RN IFHEHE R DOZIZ DN THE SN TWD[5], AfETIE,

FUBILA B OREHERE 225 & LT MOX REHEGIRIARIZIH W T, BE LoD S OBEHER- To
X562 X OB T IENEA R EERR I 15 58 ) O 53 RBUG T340 O A e > S FHIlFS RIS 5 3 D B A MR LTz,
2. FEEDSFHMEFIE 9X9 HHESFLR2]OT A MEKA S EIZ 9X9 MOX REHEGIRIERZRE L, B£HHE
R PEfEAT = — N CASMOS % W T, A RIERRIE TR N O D H SRRSO NS T X LT
U v 7RI X o TRl L7z, MOX BRBHERIARR 2 %t 4 & L7 BT ik, BHE OIS O RIS D 9
H, OB Ly NMEEE, QBB Ly FEE ORBEENNMEKR DDA — =7 T v RN S
B RICRE BT L 2R LTV D[4, £ 2T, AT LELEON S @ F TR OGBREHENLE D
THICEHT A2 L Lz, F72, B EORHEN S OREHER TOIEL 21X, RNOBREHEIZE 2 5
NATEENC U CHIE (FHEMREY 0 (EARRE) 205 1 (EDOEEHE) £7) 2RETHIE TEB L,
3. FREDSFHERER X 1 IR THEA REEREE 53R M OE 5 HBOGZRIAT O R Hle > SFHIiAE R O | i &
AR OB OFEBIR I U TR SFEIRS RN KR E S B2 503, ZOBAITERMNTHH Z &%
B L7, T, EEERBERHEERICONTIE, BREHEH OBE N IAHR D & & | FREHRIZI 1T 2 4k
TR « RO NNT v AZx T D BERNERNTE Y e T U M50 8BNS, BEOEKIEERY
HZONWTIE, EREE X ERIOEMN B L 70D, £, WH &b, BREHEM OB OMHBIREIZIK S
TLOBREIR Ly FEROREN S NI TH o7z, BLENS | BEHEGIRERRIZEHIT 2 H-IE EOo RS
B LRI T, BRSO BN D HBEIS AR S FHIRE R A K&K LX) D T L AR LI,

= 100 — 038
%5 go P = RN L L

kilg=" =i 0.6
SE 60 — | EE RS L o
22w R EE L RIS
ZE 4 " I_I I_I I_I r g 0.2 w— N T PSR
g2 o L ul oL Bl NI ha S 00 LR O

S 00 02 04 06 08 1.0 ﬁm 00 02 04 06 08 10 | _ ..

PRBEEE S o0 B o FH BAFR 25 [ S PRRH A RS o B 0 A BAFR 2R [

1 BB NI IR e O 53 R BUGER 3 AT O e 70> SREAT R

4. #M FUBILA RBROBEHERE 455 L L7z MOX BEHEAIKKRIZE W T, g ORI 2 Z K
LT, BHFIE ST A —Z OARHEN & Z 7l L7z, BB OFB OIS U T, A S RFfhRE RS K &
SHEARY | ZOMMITEHEAN R E T ORI A —FIZL o THRRDL L EMHER LI, LEN-T, AR
BHESRAERIZE W THRUE EORHENS 2 BB T 256103, REHMER OB BN 63 2 B O Bk 23 EE 7
BlRTHD LM OT b5,

i AROEBICY o> THERS 2 W EE LICBEHAER URFEET) [EHELP L BT ET,
£EX#ER [1] NEA/NSC/DOC(2013)7 [2] INES-SS-0622, (2007). [3] E. Canuti et al., Sci. Technol. Nucl. Install., 2012, 817185
(2012). [4] T. Fujita, Proc. PHYSOR2022, (2022). [5] M. Pecchia et al., Proc. PHYSOR2014, (2014).

*FUJITA Tatsuya!
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Reduced Enrichment Project for KUCA Fuel (2)
(2) Core with U-Mo Fuel
TSR, RS, ACATEERI, miEfEZ
FHERS: « AT DIRAIERT

KUCA OB IR D T A BT 532 ED TR Y . EERBOEFE L TIZERE R0 T 0 75
VIRELE T A TETH D, FOBREMR O L T H 2 5T 5,
F—0—F: [LRMEgE, v U 77, KUCA

1. #§

FUBP R 2l S S BRE E (KUCA) KK 7 7 > (LEU) BB 2T 2720 O EL T HFEEN 2022 4F 4
HITKR S, BUER LR 2 TVEHE O Yl i T 5, BKIBGE AL Tl KUR % O#FZE4F TR < 8
MEERDH DD T v VA R (UsSi) BB | EARBGEE O TIREHEEomnWy 7 0 ) 77 w44 (U-
Mo) Z JHWTZBREHMR 23 510, Zpds. BRBHRLSN O AR HE % O KUCA ORAMIZZETE L7220,

2. U-Mo BRFRID
BREHR (X 1, LU) X LEU 128 7%D Mo Z# il x 7= &4 (U-Mo) &
Al ZiRA &8 CJEHNE L ClE D 7= Core 5% Al DK v 7 22 AN T Al
HN—% =P —FRIC L VIR T IR T, ko U-Al 640
HEU REHR (HU) &R CTE ST 1.4 5 & 72 508, fEskiE 0 ot
ThHhHRIZF LU (PE) % EMHAGDE TRESPEICAN TR
BHAZ R 95, X 2 12 LUH2/87PE OBREHZ LD 72 B REHA Z F
T B FUF DRCE 2R3, Z ORREHEIR O 5 S 134T 40em TH D . Z OB
BHEI R S O LTl b BREHAR D 722 O ELE 201K) Db O TH D,

MCNP & SRAC-CITATION (3£(Z JENDL-4.0) O FZhBafsR 35k L4 3
LR T, HUICHRTUBEENK 10EFE< 0D 2 8, HU O%H L TU
L PE O ERMENEMEC 72D Z & (Core #5728 PE X 0 /&<, Core EoDJE
WZAL R B D) 728D SRAC TOFEIEILHU 056 LTRSS 22 %
ZEBLTRENTD, ZOFLNTONTO MCNP OfER & DERITH 03% T K2 L2-40cm i DALE
HY., TNETHEY ERMIT CIREROTIEEZAND Z L IXATHE

ThHEEXLNDN, Ak bIFTHEORHEREGT 5. R1 L2r40em FLORRELM MR
5 Code k eff
3. fan MCNP 0.9996 +0.0001
2023 FFEEHIC LU 28 A L CHIHE LR RIET S22 L 2 H SRAC-CITATION 1.0027
HLTWA,
BE

[1] =¥ fh, TKUCA OIXKBEHMEABI~DZEFFE ] 2020 FROFEE 1THI2.

*Tsuyoshi Misawa, Hironobu Unesaki, Yasunori Kitamura and Yoshiyuki Takahashi

Institute for Integrated Radiation and Nuclear Science, Kyoto Univ.
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(2) (REKRERAERICE TS HIERR
Effect of Activation Reaction Rate on Epithermal to Intermediate neutron in Reactor Experiment
(2) Numerical Analysis in Virtual Source-driven Subcritical Experiment
FEEE EA, T TEAT
LR

TR 7l R A R EBRE [E (KUCA) D A ZRE 2 1 L7 2 SRS OIS 38 1T D (AR 70 N 2 SR Bh A il S 92
BRSBTSk U CEBARNT 2 S50 L ASRE SR S D Sk - 2 B h M- — Hpodl R M- 12 K 2 BURHMBiE D
JERAD R Z R LT,
F—T—F : BIHEEOSHE, A7 bL, IESRERE > 2 7 A
1. 8T : MHEREEE) > 27 AADS) DA LH M AT bk, FHEFIRALE SRR O FEER, IR0 A 2 12K
BT D20, AR TII AT FAVEAGIT S 2 Bk — Hodi o 1)L 55— Fail oD H M- 2 FEBRBUICHT & 2
T D2 EHEME LTI ZED TV D, WEDHIENNIZIB W TIT O IR EE) > X 7 A (ADS) K%
(2 X 2 EBRME Tk, REGSEDNEE 513 EEF 7125 2 Bk — drisi e 112 X 2 S O EILG 23
RELRD Z DR S LTz, ABFFETIE, PR TFIRNLE IR O1E 425 D 72 B — il o gL —
HTFORBEZHOMNCT LI E2ANE LT, STRR]OERERAR Z T VITRERERIARICHT 55
EfRAT % Fh U, BAS I PE 7 — s i Ve 712 K D BB O RS SR~ DB & gt Lz,

10 11 12 13 14 15 16 17 18 19 20

2BEHTHER : Fig. | ICOCRIE TR OIRR OB 2730 JF DR feTeTelello[o ol o o o o] wrnmieesmecy
) T L WA ) & 6/ — ARk > ¢ o KA folal ] <o
7% 2 L Th D, BICBI 200 LR LITHIC oot o
Bl TR GBI R T 5, 2 LT, A P Bl EE;:Xﬁi@
R HT S Ta, W, Cu B LT In ML 2 Akt [Eleieleleieteletnteley

B L, B A S 2 — 2 Ko THIE R A 0.99 705 0964 x[ifal B= lar (6] cesne

F O S RE R D, BERTICIE, S frx— fm&a§ﬁ$§a@g©mm

B T4 PHITS[3]. 20MeV LI F ik FHing e & UM G Pﬁmﬁﬁi%ﬁﬁ%§£®ﬁ
FHAEIZE T v a— K MVPA]OEERHE, %7 —% 06 «+nCdng < +TaCdng o
5475 |2 JENDL-4.0 % L7, S S
3ORR RO Bl LT, Fig | RO IR D
WARLE LT 0 0% — MBS B LI B Lo 5 -
HHHEBU® (Aun MBS ORI 2onT, i & o
RECH LTHEBDE A2 600, e LT, RERES X\ x o ol I
VEE HIE L USSR AT I R R S iz, KU = O i e
F L RBHEIR T 351 BB, R TR % s Fig.2: $1/ — AREHESIC 51 %

e PR NPT
uf LU‘%‘% ZHOWNWT i %\é?\%‘ uﬁﬁﬂ%ﬁib%ﬂif%é ﬂiﬁuuﬁELLXTjﬁéttm%{t}imi—@x{t

SEIHR [1] MR, BABT 52 2020 (EFKO KRS, 3HI12 [2] FERML, BART %A 2021 ERKO RS, 2012
[4] T. Sato, et al., J. Nucl. Sci. Technol. 50(9), (2013) [3] Y. Nayaga et al., JAEA-Data Code 2016-018 (2017)
BIEE . AWFSEIL, JSPS BIFE(19K15474)DBIRIZ L 5 & D TH 5,

“Naoto Aizawa and Kosuke Kawabata
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An inherent safety gas-cooled fast reactor concept of KAMADO-FR2
Design of ultra-long life core
SN RN NI
YN

IRER T A Ze iy HbL & LA 222 A9 2 @dFi e KAMADO-FR2 D24 B #REHU-Pu-10Zn 2 H 3% =
&, PuEALEE 8% CHUHABEEE 262MWd/kgHM DB R FF A O (ULLC) & ik gl L7z, AT v L AHHDREE
BARPE & B JBIRER THERK ST BHE A IR1T 333K LT ORI 7 —v (ke — b 7)) NICHES
. LOCA/LOF HEIZ & AT EHE SRR I/ S B I S D e, B - BWICEA O LN ER S
DT EHMHTIC L VR LT,
F—0—F: BAELEMN, @EE, U2, BEHMFOULLC)., 48R
1. fFiD - MEKEWEBE KAMADO-FR2 OEREHEGIRTZIRIL PWRI7TX17 REHES AR LR L & L, Smm /&
DAT v U AFHSUS)DIAEHE G (AFE L 0.3mm O SUS THIE S 4172 6mm JE X 3.7m (5 O 4 B IREHER (9 #0) TH
FRESNTWD (K1), 4 ROBEHMESEREZE Y e L, 209 BADBREHESGER 2 (RO OFIE I EFUE,
DOV OEREHEA R 2 (KONEROTEEIZ FREFEE LT, 1.55MPa O REEH AW AL, BREMR &2 MEIT 2,
2. BREEGFEODODERAZE MVP3.023 L MVPBURN Z HWW T, (F.0EEO TR A ZBE L, &
# (Graphite) 7% SUS LW #ENTHY, ESX Im BREXLETHL FIRINZ (X 2), BEHEASERNOGK
FEICAIREE 26.1%, SUS 72 & OREIER 11.5%., WEIF 57.8%27 5 Z & T, PR Pu B L 8% THUHIEA
BEFE 262MWd/kgHM DR FF 6 IF D(ULLC) AN ERK T 5 (BFHSLLL 1.001), BREHE SRR X OBk
HOZRIENZ 0.02mm O BsC Z BT D Z & TREHES RN D KE LT GG b AD SOSEE D R (/KB & i
BRI D 72 Akint fKing=-1.5%) & 72 V) | AR EG OZRMEZER TE D,
3. MHEEESAEDBESHMNT A IRERIEMIT 2 — N LISAYZ HW T, BREME SR ORI /340 % fighr L=,
TERER DM ER O REETT A DL %2 650K & L, JEERRFORRELO fe @i 1L 784K IZ 72 o 70, ZhuE, &
RSB DI FATE BIR (923K R ) % 4712 TRl Tu b, LOCA/LOF FRIZ & EEARFD 1% D FREEEL (JFfE 1k
%, K] CEREL OB EIREITL 761K (2720 . BV EA OReM A ER TE D,
4. B SRERENIRIEL L LICKIBICA D =V U 7T 5728 FEBRIF OBCIRIRE O RRIZ U R 2 4RIk
WEBIHLTEL ZET, TORBERINTEL EEZ2 00, BENRBRICLD2EIENMLETH D, -,
IREHE BRI DE 72 X DEETRE 2T 5720, B R 77— L Z2GHT A LRECTHIENER
LD, ENFHEOEENLETH D,
5. F&®H AP OLBEETIE, 25U BHME 9%D 7 7 REFTH | 233 MWd/kgHM £ TRRBEAS FIRETdH ¥ . FBR
EHFERE A BFLET 2 L7, UF v, PV =0 2B REANIEHTE S,
BEIER (LR, 8L 7752 2021 FEOFS 3B08, [2]1 RS, fifl, JAEA-Data/Code 2016-019 (2016),

[3] Sonnenhof Holdings. https://www.lisafea.com/index.html.

hassssssesssessssnssesess - plA[] PRBHE O 4 fit v b
: |V AN 114 —&— Graphite 1m
] om0 = s
| E 1.10 --a--Graphite 0.3m
W]  o2002im | vos
: v 106 KR
l BB 9 # o 104 |, \
W 6.6mm i | 5 10 T R SHA
gl O 100 M--mmmmmm o2 -
i’ W HEIF(COy) 0.98 262MWd/kgHM ¢
< 1.55MPa 0.96
e —— 1 0 100 200 300
1 KAMADO-FR2 DBREHE G AL S UK 1) Burnup MWd/kgHM
* Tetsuo MATSUMURA! and Takanori KAMEYAMA! 2 (U-Pu-10Zn)47 0 D FPVEF AR DO Rt

! Tokai University
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Consideration of reactivity decrease by assembling fuel assemblies in a heavy water-cooled reduced-moderation reactor
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[1] AH K TEFAUREGE b U © LF 05 LRHE L BT T Y A
BRI (&5 (2021)

N.Takaki et, al, “Core Design and Deployment Strategy of Heavy Water
Cooled Sustainable Thorium Reactor”, Sustainability, 4, 1933-1945, (2012)
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Evaluation of Cadmium sample reactivity worth at the KUCA graphite moderated system core
(1) Evaluation by Monte Carlo simulation

* L1y
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JFHTTR) DGO BRI H W & - BRI E AR
VHTRC [3EL S TW5. % 2 CERMBEoEE
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23 3CHR: [1]Y. Nagaya, et al.: JAEA-Data/Code 2016-019.

[2] K. Shibata, et al.: J. Nucl. Sci. Technol. 48(1), 1-30(2011).

*Seiji Yamasaki', Soichiro Moriya!, Irwan Liapto Simanullang', Nozomu Fujimoto!, Atsushi Sakon?, Tadafumi Sano?, Yoshiyuki

Takahashi®
'Kyushu Univ., 2Kindai Univ., *Kyoto Univ.

2022%F BARFNER

-3G10 -



3G11 2022 DAL

KUCA BSEEERICE T 5 Cd Vv 7NV RIS E DOFFHi
QLB BT K D AEMT
Evaluation of Cadmium sample reactivity worth at the KUCA graphite moderated system core
(2)Evaluation by diffusion theory
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[1]K.Okumura, et al. : JAEA-Data/Code2007-004,(2007). [2]K.Shibata, et al.: J.Nucl. Sci. Technol.,48 (2011).
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Medical RI production in existing reactors
(1) Ac-225 production in the core center/reflector region of the experimental fast reactor Joyo

RS KA xR AN BTH EET. B EAT!
VEREHR iR, 2JAEA
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BEXM

[1] Andrew, K.H.R.; Caterina, F.R.; Paul, S.; Valery, R. Development of 225Ac Radiopharmaceuticals: TRIUMF Perspectives and

Experiences. Curr. Radiopharm. 2018, 11, 156-172.

[2] Iwahashi, D.; Kawamoto, K.; Sasaki, Y.; Takaki, N. Neutronic Study on Ac-225 Production for Cancer Therapy by (n,2n) Reaction

of Ra-226 or Th-230 Using Fast Reactor Joyo. Processes 2022, 10, 1239. https://doi.org/10.3390/pr10071239
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Medical RI production in existing reactors

(2) Optimization of neutron spectrum field for Mo/Tc production in the experimental fast reactor Joyo
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Medical RI production in existing reactors
(2) Comparison of medical RI production performances in Joyo and PWR
EACEAT!, AR BN, B ORA Y, AiTH RE?
VHORARTTR, 2 JAEA
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1. BRBEIRRFFHMAOESR

ZWH RI & L THARDZFEHIN TS PMo/PTe 1%, WSt DIEFE M 77 TilsfE ™ 7 o (HEU,
LEU)Z HS U, o ofh bk - BT 2 a2k R b0 Th D, Z OBIEDHAG RS
. DEARIEEOBLENSEECTH 2B Y 7 OFIHARKREEIZ /2> T d Z & 2SN REHFE o &F51{L - &
MEAME 1L 3) I OB RI 2/ 0 S5 2 S ISEIK T 2 IR R 2 @M & W R 2 N
ELTWS, BEFZEICHWGNS RI O 7 EHEZ25D25 "Mo/"Te IZOW T, TOENHEBREEHDD Z
L. I BITIEEWNHER D A ToEft Lc ZEMIGIAR 2 M35 2 LI3mO TEETH D,

FIBR B AOIRIREE U THIRFSILD o SRENHBIERIT O 225 Ac 122V TIE, BIERE D 4 s
WA RIEORREEIT> T 5, ERIGOFEEE L TiX(p,2n). (v,n). (p,spallation)’2 EX3H 5, JF1IF
ERAWSHFRE LTE, @EPETFIC L 220N AL T 508, BAEEM fRe/e @ P10 2 a4
LENIEE., T, FHZBRVWTHEADATHY . BBENHRD A fEEDEFICH LS TE DA HRERD 5,
2.%Mo DERK

K53 ZHE D RIESE TH 2 SMo(n,y) DEA T VE TR AE 1T 132.1 mb &/ &< HIBFES31E 6.907 b TH
BTz, Mo AR T ICROR Sz @ P REE L, F R CIREOE L O S RTEIRIC Be J80H
HL£EEE 6 (KELE LEDOHLT MoOs ¥ —%"w M 7 HIRIRR 35 Z 12 & 0 IETE % T 370 GBg/g-nat.Mo
D PMo ZERKT D, PWR TlE, FAHMEFRBRMESZ EMICH LANT 2BERD 4 KO T NVTF a—
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Ion irradiation response of cold-rolled and recrystallized 12Cr ODS steel
*Jingjie Shen!, Takuya Nagasaka', Takeo Muroga', Huilong Yang?, Sho Kano?, Hiroaki Abe?
INIFS, 2UTokyo

Abstract (approx. 55words)

In this study, to investigate the stability of oxide particles and the microstructure changes of cold-rolled and recrystallized
12Cr ODS steel, irradiation experiments with 2.8 MeV Fe?" were conducted up to 15 dpa at room temperature (RT) and
673 K. The irradiation hardening mechanisms for cold-rolled and recrystallized ODS steel will be discussed.

Keywords: ODS steel, irradiation defects, microstructure, nanoindentation hardness

1. Introduction

Oxide-dispersion-strengthened (ODS) steel is considered as a candidate for cladding material in fission reactors
and structural material in fusion reactors. To improve the high-temperature strength and irradiation damage resistance, a
high density of nanoscale oxide particles is induced by mechanical alloying process, and re-precipitated during the
subsequent thermomechanical treatments. The stability of oxide particles under severe plastic deformation, high-
temperature and neutron irradiation conditions is essential to maintain the adequate strength for applications. Heavy ion
irradiation experiments are generally helpful to simulate the neutron irradiation environments. In this study, aiming at
revealing the stability of oxide particles, the microstructure changes of cold-rolled and recrystallized 12Cr ODS steel

under ion irradiation have been investigated.

2. Experimental

12Cr ODS steel with nominal composition of Fe-12Cr-2W-0.3Ti-0.25Y,0;3 was used. 3 mm thick specimens
were cold rolled on the original normal direction (ND)-transverse direction (TD) section with 90% thickness reduction.
With respect to recrystallization process, the cold rolled specimens were annealed at 1373 K for 3 h in a vacuum.
Irradiation with 2.8 MeV Fe?" was conducted at room temperature (RT) and 673 K at the High Fluence Irradiation Facility,
The University of Tokyo. The irradiation doses were in the range of 0.5 ~ 15 displacements per atom (dpa), which were
estimated at the peak damage (~800 nm from the surface) based on SRIM calculation. After irradiation experiments,
nanoindentation hardness tests were carried out to the depth of 150 nm from the surface. The microstructure was

characterized by transmission electron microscopy.

3. Conclusion

Results showed that the hardness was not evidently changed up to 15 dpa at both RT and 673 K for the cold-
rolled specimen, indicating that deformation dislocations provide the sinks for the irradiation defects. By contrast, the
hardness of recrystallized specimen was increased with increasing irradiation dose at both RT and 673 K. The hardening
at 673 K was more obvious than RT at irradiation damage level of 0.5 dpa. The hardening behavior of cold-rolled and

recrystallized specimens based on microstructural characterization will be presented.
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Evaluation of irradiation effects on high entropy cuprate superconductors
DR OREFET L IR ERE 2 KBE— 2 BNEERE S, RE A S
PRRIEREDR, 2EBIIR, P HRUR

HBAREAR YBayCuz075(YBCO)E Y VA b & /A = b B —HE){k L7= REBCO (T IMeV-He 1 4 & i K
70mdpa =SIRME L7z, FEEE. YBCO OMBI=EA T L7-A3, HE-REBCO ORI A LT,

F—D—F: " Afxrbnbt— BEEv7xy b BREXHE BERE 1D
1. BiY

SRERALA R m IR ERIE, £ 102n/m? UL EO k1 BN TIOR8 REN ST 5, £ 2T, Hx Ll
ERFS SlonA = b r B —AeMHEA MBS HIZEH LTWab, HEA (X5 M EoeRIcEN T
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RBAREIR X, HEA & [RIBRIC IR BRGH I 2 FE D R REME N & 5, AAFSE Tl SR L5 IR YBa,Cus07.5(YBCO)
DY YA b%& HE b Lo BRERIC A A U B 20 L7228 % YBCO &bl L, HEA BUB{R SR OB ES
O EZRD Z L2 BN E LT,
2. RERAE
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MR L 2. B E MBS TEM)IC X 2% L BRI % — 2 bl Lz,
3. BRRUBE

80K TOBISALREAL DIREZ( ARG 3 5 & . G HEE O AR RO 4 & veco &
1/1000 UL FCTdh 5728, BISHEBIREITZL Lh o7, LorL, YBCO & ““‘ )

LA ‘

ME-REBCO Tl OB O TN L., B8RSO HE RET D % MEREBOOIZ X

5 . wd

FER L 72~ 72, HE- REBCO TILif B ERHEN M BT A E R LT, & z .3

FE IR, BRTOREHIBWTEH mm BEDOTE/L T 7 2 &b BE X 5 1| Wi 4 &
HE-REBCO | 2

Mass B s Sz, Fig] IS 600 nm (2B D RO K E & L BBEE DSy
fiZ 773, 3nm BAF O KE#EE X HE-REBCO D5 3% h - 7273, YBCO & ]
ME-REBCO I K b K& UM S RONE, ZOBAKREORE 1S | e
um OESTHREETH -7, YBCO ORpEA A E S 2 Hai 2R v (ko
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BEXH

[1]Y. Shukunami et al. Phys C: Supercond App. 572(2020)1353623.

P S T - T S T - R R

[2] T. Haugan et al. Nature 430(2004) 867-870.
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Neutron irradiation effects on material properties and microstructural
development of HFIR irradiated Tungsten
R, HHECR, EEE
VHRAEREE, 2B TR OB
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F—D—F: htEFEBE. 200 RT. BHEEE, MAEERE
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L DBEROBREZHRO-RUDBERIZOVTHRET 5,
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BB T EMBOEM-ARM00F) % AL\ CRUBBRBE 517 > 1=, gmgg E—
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MR EE L= S ENRBE SN D, —HTHBEOH W O Irad. Temp(°C)
RHEYLBLESERLTVAI EAS, BEMOMHOE Fig. 1 MEAURHIRHIE O R
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Temperature dependence on deuterium retention for W-10%Re alloy

\!
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HIR~1173 K OIREHPH T 1 dpa £T6 MeV 851 4> ZME LIBHKEZEANLT-X T AT L=
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TeBRDOHEIKFE TDS AT L& 7RT, Peak3 TO H/KFEDHLH A
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*Yasuhisa Oya!, Shiori Hirata!, Nao Inozume', Naoaki Yoshida?, Tatsuya Hinoki®, Kiyohiro Yabuuchi?
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Responses of Binary Tungsten Alloys to Heavy lon Irradiation
WG, TE AU, ML (2 ROARE 3, B RS

VIR, 2 AR, S AU R

W B L W-0.3Cr, W-2.5Mo, W-5Ta, W-5Re &4x1Z 800°C T 0.26 dpa & T 6.4 MeV Fe A 4> &M L7,
W-0.3Cr 3 XY W-5Re TIEGE FFHmIXIT L AL EBL LR o720, Sritndiga sz, B oREE
I% W-5Ta>W = W-2.5 Mo=W-0.3Cr>W-5Re T -7z, Cr 35 LT Re DIRNNT K 2 7= FLI R B BE DA 13 B
WIIMHE % b SET 5 AlEER H 2 DD, Cr Tl Re UL EICHTHBLICEBE S MLETH D L i LTz,

X—D—F, FANR—% 2o 0270 BEHE, &4

1. BE HROWETIRAKAMEI CHD 2 T AT (W) BRHPETFRNAZZ 5 &, BERIMEICES
DRI L > TEIREIZ N F UL (T) PR SNDATREMDN & 5, £ 2 THA X, a@fbic k> TR
PhRZEMZ DO DOFEEED TWD, ZHE TIZ, WIZ Cr=° Re Z¥RINT 5 & BBEHE D /K HE RN AR & &
MRELWAT L2 L, Ta®Mo TIEED LI BRHRITAONARNWT L 2REL TE [1-3], LAL, #H
AR AR EICBI T 2 F RIS T il o 7z, £ ZTAIFETIE, W B LT W R ZILRE4IC Fe
AF U ERI LD 2T, S OEMB LG EIcE O HZEE) 21~ 7z,

2. RBR  ABHTITZ W B XN W-0.3Cr, W-2.5Mo, W-5Ta, W-5Re A& DM (10x10x0.5 mm) % AV 7=,
FKifi & B2t B ob, H22HI2T 1000 CT 1 RERIMET 5 2 & THINLE & RidkEZBRE LTz,
ZDODh, FHESKFDONEES DUET % H\ T 6.4 MeV Fe A 4> % 800°CC 0.26 dpa £ CTHRE L7=, ZEHB X
OZ2fLT T AL DG EFE AT~ D72, 2Na iR A HOCHRE#ZOBGEFHFmallE Lz, £72, &4
HOWHOFREL 3 RoeT7 b A7 v—7ET, BEBEEEROBEEOLE\E T /AT T —3 3 VIETH
N7z, 728, Suzudo & DOH—FEFHEIZ LV, Cr, Mo, RelZ W 100 H O FRER 1 & 51 BB EMEA L,
AT RLX—DOREEINCr>Re>Mo THDHZ &, TalIFNMITHEERTLZERbhos TS [4],

3. HRBLUEBEE  Fe A1 AV BREZOBETHMIL, W-5Ta (175 ps) =
W (174 ps) = W-2.5 Mo (170 ps) >> W-0.3Cr (141 ps) =~ W-5Re (139 ps) TH Y, W
H O 7 BUR T L3R < BB EMER Z T % Cr 5850 Re ZWIN L7251
FZELLBEWMEZRLZ, 2, Cr BELORe ¥ W H OB TR T DILHENEE
BB E 25 2L T, ALK FRE T & 22 L OBREEMEE S N2 T2 D
Thbd, — 5T, BEELORRE X W-5Ta> W = W-2.5 Mo = W-0.3Cr > W-5Re SR
DITH Y, ZEAUVBRIGOI AR S 7 W-03Cr 3510 W-sRe Theiey 8 S00CC e f o
INED DT, THEORERIE, AEREG TV TR L 0%y 522 SiO—Hl

DI PRIBALIZHF G L TNWD ZEEREL TS, —FH T, W-5Tal LT W-2.5Mo I TII&@tR oM
FEEATHIE A SN2 7228, W-0.3Cr TIEX 1IZRT XL 91 Cr OFT A Uz, W-5Re TH Re OHTH
DRGNS, FrHWEEIXIT D Ko7z, DLbEDZ E0vh, W-Cr 54 TR ze FLA R g D FZ Ak i 58 < HD
flEnd 0D, L0 @WK E TN I L 0 RN ST 2 TR B D 2 & b o Tz,
[1]Y. Hatano et al., Nucl. Mater. Energy 9 (2016) 93-97, [2] J. Wang et al., J. Nucl. Mater. 545 (2021) 152749,

[3]J. Wang et al., J. Nucl. Mater. 559 (2022) 153449, [4] Suzudo et al., J. Nucl. Mater. 505 (2018) 15-21.
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Evaluation of irradiation defect accumulation in tungsten based on the rate theory
R B 2ORR ARAS
1. LA FHANITERT. 2. EWIERFEERSE, 3. #ilid K
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XF—I—F: % 727>, BEKW, NV F UL, BEA 4R
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2. FHiEA &

L T AT kL A AR (1=0.5 pm, z=10 um) & fEilgb L CTHED % 9 . BRI Tod 2 722 L & i1
IR FIZOWT, 2 b OB KIEIEEDEAIZL Y X T AT R TOBITHRENELT 2, I, &£
BE - REEIN U TR S, BV s e, RS KRR L O RONHERBER R R 5720, N baE
&L CRHEICHZGAA T, BRI RGO Y — ATHIE, 6.4 MeV $5A 4 IRERC 20MeV % o 7 AT > BRE 2405
L. 2NHDA A BEHZ RV BAETD 7 v 7 A8 e I A — FHELCTHRAET 2 BRI RO E B E L7
Oy BAEE Fl iz, BREA A AT RO 5 B KK OR S 570, A BOEL O BRERER A

DUV TRt 24T - 72,
3. BRLER y

M2, 6.4 MeV #A 4> % 523K IZT, 024 dpa £ C %mo 710
P LT B O R 2 LB OTR S B O RS R AR 2 s
Fo ok, HOAMCHR, BECEES S, Akok £ | Duagesimazs 1
#T%%éﬂt&yaxTym@gm%ﬁx%%mn gma 7W§
K, 100 kPa, 10 h)iZ L 0 #i# L= EAKFE OB BEE N 5 | g
[Y. Hatano+, NME, 2016]% 7~ Jil722fL & EAKR DR §m4 ﬂwg
SHMCOVTHE, 1 2umBOT T v /e — s bRl &

I TR TRIC 225 T & | RIENTE TR A 00 05 10 L5 20 25 80 35 40
L i Depth from the surface [um]
WEEHZ Ll EFICEL —F L, £, K12
X G VBB V) FEAE 41 -
AL EAROBIE IR 111 2 k< B Lghiagg ) 04 MV A IME SURBERA LR
BT BF ISR . 1 T B OB ST YIRT BT L, R TP SN R T2 AL

“n JE L SEBR T B T BEKSE DI FE DR S 4341 D i
AT,

* Makoto 1. Kobayashi'?, Yasuhisa Oya’
INIFS, 2SOKENDALI, 3Shizuoka Univ.
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Atomic Energy Society of Japan 2022 Fall Meeting

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

[3HO7-10] Heat Load Testing of Divertor Materials

Chair:Akira Hasegawa(Tohoku Univ.)
Fri. Sep 9, 2022 11:00 AM - 12:00 PM Room H (E1 Bildg.3F No.33)

[3HO7] Investigation of thermal property of W-SiC/SiC joints under high heat
load using ACT?2
*Hiroya Ise', Naofumi Nakazato', Yukinori Hamaji?, Jingjie Shen?, Hirotatsu Kishimoto' (1.
Muroran IT, 2. NIFS)
11:00 AM - 11:15 AM

[3HO8] Multiple irradiation experiment of tungsten materials by negative
hydrogen ion beam
*Koichiro Hirano', Makoto Fukuda®, Koichiro Ezato®, Kazutoshi Tokunaga® (1. JAEA, 2. Kyushu
Univ., 3. QST)
11:15 AM - 11:30 AM

[3HO9] Multiple irradiation experiment of tungsten materials by negative
hydrogen ion beam
*Makoto Fukuda', Koichiro Hirano?, Kazutoshi Tokunaga®, Koichiro Ezato' (1. QST, 2. JAEA, 3.
Kyushu Univ.)
11:30 AM - 11:45 AM

[3H10] Multiple irradiation experiment of tungsten materials by negative
hydrogen ion beam
*Kazutoshi Tokunaga', Yukino Nomiyama', Makoto Fukuda?, Koichiro Ezato?, Koichiro Hirano®
(1. Kyushu Univ., 2. QST, 3. JAEA)
11:45 AM - 12:00 PM

©Atomic Energy Society of Japan
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ACT2 ZRWVWEERAFMBRTICE TS W-SIC/SiC #EE# O R FHE ST D 1R &
Investigation of thermal property of W-SiC/SiC joints under high heat load using ACT2
O ek, PEOECSR, M GEEEZ, OB ARER L REAR 9L
VR TR, 2 H AR R SRR & B SR SE T

ARHFFETIL ACT2 Z AW THHEL A N— a0 1 S ThH D W-SiC/SIC A4 D @B A ik BR 4 906 L.
BAREOMMBIZE L HHBESY I 2 L— g o TOBEREME 2 5t L7,

F—D—FK: XA NR—H, BT 2T, SiC/SICHEAME, @mBARZENE, MR

1. ®E

JFRUFLIRE D 5 A S— 2D 12 & LT, RIS LR EIC BN D SiC/SIC BEAM K2 il
W2, 7 X2xtRm o7 —~—MICER, ANy Z Y TR R RO T AT (W) E WD W-
SiC/SiC A W= BHIFFINT WD, XA N—F~DIEHEE 2 DB, @EWEHR T2 5 W-SiC/SiC
A OB EE Th 2, Y= TR S B P JEFT(NIFS) & O LFBFIEIZ L0 . KRIREE
b — 2 % BB ATRE 7o B i VA TR BR IE B ACT2 % IV 72 W-SIiC/SIC A4 O i VA R R PR TATG 2 SE06 L T
%, ACT2 (28T 5 SiC/SIC HAMEIO mEVA B ORRER 1TV 722 < | BB S LETH 5, BEOHF
JECIE W-SIC/SiC #2646 & ACT2 MIOERTIMEIN & 2 U AHFIC K D BE Ly, SRBRIC3UR S I L <
B AL T & 2 h o 7o, AWFIETIE W-SIC/SIC BEAMICIRFE T 1 v 7 Z kbt L CRRET R & i HIE
DA Z /NS < L7cillirikz ACT2 24 L CRBRZITV, MR I 2 L—ra VL ToEEA
TPREPER AL O fET & S O MLk eV A Sl 5.
2. RERAE

HEEA 1T W-SIC/SIC-C #2518 % F iz, G IROERICIIA v 7 L 2 &2 v W-SIC/SiC I EFE 4k
BBEA . SIC/SIC-C fliZ A > ¥ — Mt E LTSIC 7Y —>v— &AW L W4 Lz, mEVAERT
FBRITIZ NIFS O ACT2 # HHWT W EHICETFE—L2 2R L, a8tz LI ans, RBRiEo%&E
T O E % BAEE X CHIE Lz, BRAIIM AN Z i 2 W EKO AD - A OIREZE L Bl Uiz, Eio4
B OBEA TS O A2~ 7 m 22— SEM, EPMA Z AW\ CfTo7z, R I 21—
2 ZiE, ANSYS19.2 2 HW THBREFRVEFEMIC X 5 E BT 217> 7=,
3. &R

112 W-SiC/SiC-C #G1K & Cu thHM A A7 o L ARV b THE W-SiC/SiCiEaH

FOIT B E S, BV O B 1IN T 217 - 72 SR R 0 4hiEl % =
R, W-SIC/SiC-C B R Z AV 5 Z & TR TORENE TR D
B PEo 7R EF BN AT, B REMoORBERREIh-
D, FEEOEE SHE TE TWD Z &2 b ARBREH TOHAR
S DR R SN D, KFIEIZ LD ACT2 I8 5 W-
SIiC/SiC #:5 M OB ARG FIAE & 72 0 | 2.3 MW/m? £ TOHS
KO EBARRET — 2 23 LTz, ~ (4 7 m 23 —7 SEMBIE LY 1 BB DB
EEAVARTARBRE 2BV T W-SIC/SIC, SiC/SiC-C I & HEDBEITBER SN T, ARSI Tz,
% TIL SEM, EPMA % W 7= AR ARS >, FEM I X 2 EFAREWITERIC OV T HHE T 5,

“Hiroya Ise!, Naofumi Nakazato', Yukinori Hamaji?, Jingjie Shen? and Hirotatsu Kishimoto'

"Muroran Institute of Technology, >National Institute for Fusion Science
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BUOTRATUORHDODAKRA AV E—LIC L 52 ERSEE
(1) E—LE—5vy FHHEOBKRE
Multiple irradiation experiment of tungsten materials by negative hydrogen ion beam
(1) Study of beam target materials
OEE O OBFRRY, MM AR, JTH wE—RR2, Uk el
VR R, 2 EATEERE, LR

3MeV U =7 w7 WEARWT, ITER % v 7 A7 UAEHTRE LTINEL (3200 C) KOWAND (160 °C)
DIREZEA A b Hz I TRV IR LG 2 2KFAA A0 v — AL HEBNHBR A Fh L7,
*—J—F:v—Aa%—% vk, ITER, ¥ 7 AT, Lo
1. &8

JPARC UV =7 v 7 DE—LF =5y MIE—LTZ XX —3MeV DKFEAA F L E— LI K-> TELERHK
ENhd, YT AT UMBICIEO NI — A X —F Y N LA, ZEEHICH X S b O 2 HE
AWMEEEZHALCTHZ L2 HME LTS, AL, ZEBHRRE L L= o7 2T U Bt o#Ri
BIER L OV EIAVE S Hritc £ B2 0 ERIE I W Tl T 5,

2. RBTIA Aoy g (o) MARRE o
LIT/RT 28 x 12 x t5 mm® DR & ITER 4 v "fiﬁj‘\wﬁ? a o ey

FR7L G, BB L) 45 BER LR 008 Lt Al | G R

BABIE — 55—y MRE L, AR At Hj”iu @j?%* A

—2 (K 2.3 mm(rms) X FEE 2. 7 mm(rms)) Z P& L L s- B : '

7o BB OB ORERALRE T, IWPAC (AR T e ﬁ :

IR FEET T6AT40-L0 (IEHIPH 350~3500 °C) 2 Mz, e— BUEA E—T;:;:gﬁ

B R 7 —# BB SE TR RIREDO AT v &2 @1 3BikRs L OBEE S -RER
PPN, B RIREE % 9 45T CIIE L7, AEIRE DR : . :
FEMIEIE, IMPAC #H84 TPE140 (HJEHEPA 30~1000 C) |
T, BRI 2 (IR EEEE TGART2 38 X OMEfiliR

JERE (250 CULF) ZAWTIIE L, MESEME, v
— 7 B — AR 54 mA, MK L 5 Hz, B— AL A1 250
ws. FRGTHER] 21 W] 30 43, IREREFEKP2. 2 mn D

DA

WA PEREIR AT 2.6 GW/m2, 0.64 MJ/m> TH D,
3. R 2 MR £ i O SEM Bi52

AR R 2 RS [N AR 2500~3200 °C, WEIKF 160 CTH o7z, X2 123588 T K ii o> SEM B4 121X
ZRCRANBI SN, BEZLEHVIRT I LI DEREINEIC LV AAEANEEL, ERELZEEbh
Do —HbOZEESeNE (IR 30 wm) IZREMEE BONIL D b REE N D -7, WEBE RESHEE (QUG6220)
ZRNT, ZU 7 AT CEE 184 OOy EA B LA R, BRI 1.5X10 O Pa lZxf LT, 3200 ‘CH4S
IFZ 2. 1X10 “Pa (&FF 1.1X10 P Pa) & 720 KREAREMITA LR T2,

BB ARPEIT JSPS AHIFER 21H01069 DB A 51T 726 DT,
BE3CHA : [1] K. Hirano et al., “Status of 3MeV beam scrapers for the J-PARC linac”, 15% PASJ, 2018.

*Koichiro Hirano', Makoto Fukuda?, Koichiro Ezato?, Kazutoshi Tokunaga’

1JAEA, ?QST, Kyushu Univ.
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2022FKDAE

BUTATUOMHDEAKERA TV E—LIZ K 5 S ERSHER
(2) ITER % 4 /"—4% A## & L TOFi
Multiple irradiation experiment of tungsten materials by negative hydrogen ion beam
(2) Evaluation as material for ITER divertor
R, PR OBF-RR 2, UK FafR S, JIEL sE—RRY
1%%ﬂ$&ﬁﬁ%ﬁ%%ﬁ25$ﬁ%ﬁﬁ%ﬁ%%ﬁ3%Mk$

AWFFETIX, Z o 72T KRS D80 IR LEL SV ABA G OGO —R L LT, AKBAF L E—L
WX DL EME LM LT, FORE, 207 AT U REITIIMIR0 & N L, BEEMTZE THE L
AR L BVAT AR & 1T R D REMEROZEMNEE D2 2B BN LT,

X*—I—F: 2727, BaMRAE, ITER, ¥ A /N—%

1. & ITER ¥ A N—F DT F X<kt e LTHEMT 22 727 (W) (2%, ITER EisFITAkE %

BREUETOABRNTIRIND, TDOTd, fHx DABSMHEIZET 5 W OREMERE(CABET LLER’ S D,

AMFFETIT WA KT T D88 0 IR LR SV Z BT O B0 —82 & LT AKFEA 4 B — A4 (3MeV, 5Hz)
2 X 22 EIRE ORE A G L 7=,

2. |ER: ITER ¥ A N— % ] W OBERIAERZl 72T SRS T T4 K~ 7 U 7RO W R & (54
& L7, 28x 12x5mm? (28 x 12 mm? O 23 FRES ) DOFRER F 2% LT 3MeV DAKFEA 4> B — 2L (FWHM=
9 7mm) ZZEES L7, E— 2080 K LAY SHz & LSV REEE(LSE S 2 LT, ZERBSFOR
B P 2Rt O IR A FHHE U7, RURIRERTIEN 7 RERT B OY 21 BEfH 30 43D 2 Sefth & L7z,

3. R -EE . t— 2 UL REE 150 TN 200us & L, #9 21 B 30 M LB o F VX L~ A 71
A2 a—7Hg A 1R T, BRBRPICHGHREF CEHl L 723 RIEOIREIL, B — AL 2A0E 150 XY
200us DRERA T, EHZENK 1640~1710°C K TR 2610~2930C TH 72, EHLDOHRBAICE N T, BREHIC
L0 AEICEA LTBEHERNER L, SV ARREWE ERBA REIREN &< L0 Bk BEHE S
LTz, BEHRZJER L E 2 A, MR ARRD LN, SV RERELS, o —AFLIEWIE S
M0 & ANBFIZRD H AL, 7OV AE L O — NGRS U CTRmMERN L Lz, MfhReE RO E
R, FREKORBROMIE L Th 5 LHEE I D, BEFERFZENCIE 10 BnEL, 20 @Nﬁﬂ% 1 47‘4 7/1/& L
T2 B OV A O INEGER (BRBRIT 1000 YA 27 L :
i, BB A R A A ME L., FmiRE XK
1900~2300°C) 7 F&fi L 7225 i 72 & ZUTTERL L T 7
W ARBFTE ST ABECHEAE, AN O AET 58U
MERDTIZ0, 2 DHERNR W OREMIRZEIZE
Bh 52 TWDEHEESND,

21 PR OB S F EBE R

HEE © ARPET ISPS BHFE 21H01069 DBIK 2% T 72 b DT,
235 3CHR: [1]M. Fukuda et.al., Fus. Eng. Des. 167 (2021) 112283.

*Makoto Fukuda', Koichiro Hirano?, Kazutoshi Tokunaga?, Koichiro Ezato'

'National Institutes for Quantum Science and Technology, 2Japan Atomic Energy Agency, *Kyushu Univ.
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2022FKDAE

BUOTRATUMHEDAEKRAF VE—LIZL HSERFFER
(3) ZEBEHICKSHEHBEEOHRE

Multiple irradiation experiment of tungsten materials by negative hydrogen ion beam
(3) Observation of material degradation by multiple irradiation
Ok e, BPRL AL, REE B, JLE sE—ERZ SREP OPE—ARS
VIUINR:, P R R IE B SRS, BRI OISR B e H A

AWFFETIX, BKFEA A E—AIC L DL EBRINGMeV, SHz) SN2 F 0 7 AT OBREBIERZITV, 0K
UL SV AT L 5 B A T ~T2,
X—I—F: X T RAT L, FIEH, #0iRLUBAR, RimtEE

1. 88 ITER ¥ A N—F DT T X<kt LTHEMHT 24 727 (W) IZiE, ITER EiisH Tk~

BREMETOABNTIRIND, TDT, flix D ABSKMIZET 5 W OREMERE 2 I T 50N’ H 5,

AR TIE WS D 0 IR LA, UL A BE T OB o —Bg & LT AKFEA 4> B — L4 (3MeV, 5Hz)
(2K DL EME OFEE TN LT,

2. EBR ITER ¥ A N— % ] W OER{EER 2724 IRAStT 74 F~7 U 7 AL ofl W b 2 fikakbr
E L7, 28x12x5mm® (28 x 12 mm? D 23 R ) DOFER 12K LT 3MeV DEKFEA 4> B —24 (FWHM=
) 7mm) & ZEMES L7Z, B— A0 IR UEIL SHz & LWV REEZ(LSE 5 2 LT, ZERRHFFOR
B e OWRE A A LT

3. R - EE UL RAIE 150ps, B — A S4mA, FRETRER 7Th12min OAR 252 T 72546, RO ELETF [\

DOFEHRD M) (F M B — 7 IR : 1670°C, FE~N— AEE : 100°C) TiE., MEHEBIA IR & 235
AT HR 1), —H. REHSEIERICTATRMEND B)EEE—7  aieme R
IR 1820°C, K~ — AR : 1400)?‘ X, MR & R/ —mic s (W
A LI 1(b))REREL AN K 0 & RO N R D Z L b olz,
Fio, FZUTFE NI HLEIL, BV IR UEL UL R EVA SR O LS TE
WCRVRELTLEEBZ LN MMNEABIE SN D (X 1(a). (b)), S HIZ,
7V ANE 300ps, B — AT STmA, HRETIER] Sh, 1R A TREEEL 9
JEIOLA . RD EITlX, B & ZO RIS RS AR L 72 28 A3k
NI LRRRBRBR LD, ZOBREMIX, T HEIOT T X~ iE
R TN b~ 7 B E(TRIAM-1) TEH &7z Mo 1Y) 2 v 7 —
ICHBESINTWD[1], 2D OREZIRIE, # 0 IR LRV 2B
WX DIEED EH L FREBXOZOBRIZEAT D2EUS I LD B S

n-boLtEZILND, l1 Eﬁ%%ﬂﬁ@%ﬁ@ SEM #
(2)RD i, (b)ND [fi

HHEE © AT ISPS B 21H01069 DB 2321 F 72 H D T,
23 3CHR: [1]K. Tokunaga et.al., J. Nucl. Sci. Technol. 27[4](1990)333-342.

“Kazutoshi Tokunaga', Yukino Nomiyama!, Makoto Fukuda?, Koichiro Ezato?, Koichiro Hirano?

'Kyushu Univ., >National Institutes for Quantum Science and Technology, *Japan Atomic Energy Agency
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Atomic Energy Society of Japan 2022 Fall Meeting

Oral presentation | VI. Fusion Energy Engineering | 601-4 Reactor Component Technology, First Wall, Divertor,
Magnet

[3H11-12] Divertor Particle and Heat Tranport
Chair:Keisuke Mukai(Kyoto Univ.)
Fri. Sep 9, 2022 2:45 PM - 3:20 PM Room H (E1 Bildg.3F No.33)

[3H11] Evaluation of high wall temperature effect on hydrogen isotope
retention and impurities deposition behavior for plasma exposed
tungsten in QUEST
*Shiori Hirata', Naoaki Yoshida?, Kazuaki Hanada? Yasuhisa Oya' (1. Shizuoka Univ., 2. Kyusyu
Univ.)

2:45 PM - 3:00 PM

[3H12] Reconstruction procedure of heat flux profile on divertor tiles with heat
balance
*Hiroto Matsuura’, Som Xuan Nhat Bui’® (1. Osaka Metropolitan University, 2. Osaka
Prefecture University)

3:00 PM - 3:15PM

©Atomic Energy Society of Japan
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QUESTREICTTSATBRELEA VI AT URBICE T 57 #iHTE & KRR
HEFEEHOREEICLSEE
Evaluation of high wall temperature effect on hydrogen isotope retention and impurities deposition behavior
for plasma exposed tungsten in QUEST
S FRE D, EE OEsE 2, fEM R 2, KR WA
B NN PN

QUEST 2020S/S & 2021S/S ¥ % > = NTEANLKE T T A~ g Lz & o 7 A7 VB O R HERE & K
SFRIN AR B 2 57l L 7=, TDS K5 E EH 5D % v o~ OB b KF X ICHEREY 12T C-H A
EEEH L THE L TWDZ ENghot,

F—I—F: 8T XT ., QUEST, KRRGFEHBEES

He
1. TR

G 77 X=Xt et ch 2 4 7 AT O KRBRINAIKBEZEE O, BRELV YA 7 U T Ol
FUICBWCARIRTH D, €I TARFETIIIINKRFICH D 7T A~ UADIERE, QUEST HEEICH o J A
%Vﬁﬂ%%ﬂbkommmﬂ%m%@&bfﬁﬁﬁ%m%ﬁﬁ%ﬁ:& TRCEBEETH Y, HIEEET

HHZENDEBOBBMAFREIGEN T 7 A LIADEBETHDL LS 25, SENIEEEE 473 K I2TTT
DALTZ 2020S/S F ¥ o _X— 2 EBERFE 673 K (2 T{TO4L72 2021S/S F ¥ o _R— 8 A L2 3lk 2 i3 %
T LR BEREEIC XD A HERT & KSR RINLAREE R BN SOV TR L7z, 72 3sBED BT _LHTRE L T
EEED AT O T,

2. RRAE

BV 24T~ 7= 2 7 AT ikl 2 20208/S & 2021S/S v o~ X— (8 A L, bHEpEE, JRuEEE, FHb

BED 3 MPFTICERE L, KBS T AVBEREEZIToT-, £ D% TEM &L % VTR E TRl O/Hk - #HRE
k. XPSEEEZHWULFHIREEREZIT T2, KFET T A~IBEHEHLOBEHIR LT 1keV BHAKFEA A%
AZF TN A 10X102 D" m2 I TR AT o7, £O%., FBiR)5 1273 K £ T TDS 217V /KB RNLR

ﬁ%éﬁ%gyﬁﬁ [_/71:’_0 20.0 409 K fl350 K . 900 K . . 20,0 -’-:l'l.] kK ?ED 1 i 200 K i .
3. RERREEH oo N R R L R
WA T 7 AR 0 el R el i
ARA A B a8 | , : S ool | . : f
D TDS A~ hLERT, &5 g I I I E I I I |
5OFEN 900 K LA iz E 22 §5m : : ' EE“ : : :
B —snfEfEL sz e 0 R
| HERRIC C-H A 2 7 W T e
AL TCORRENZ HiE LT % 1 EAEA A B HRED TDS 227 b L
eEBEZOND, KEWEELZLE TS ERERE T (/£: 20208/S, £i:2021S/S)
HRBETIL 20218/S F ¥ L _X—NTE A LB OIE D

DIKFMREEIT LD o7, BHAKFED TDS A7 MRl FEMITRRICTRERD TETH D,

*Shiori Hirata !, Naoaki Yoshida 2, Kazuaki Hanada 2, Yasuhisa Oya '

IShizuoka Univ., 2Kyusyu Univ.
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2022FMKDKR=

BNFZAZREFLEAAN—2 21 BRED 6 O BEIEE

Reconstruction procedure of heat flux profile on divertor tiles with heat balance
MB BN, TAARAT vy kY2
PN VAV NIV N TS A

BeRT7ZAINEAMBOZT2RARETMIZ D, ATYTHABRICHITZ2EELEEREZAKE
DETREEOEMBEZBRS ZEICHYLE, LAL, FAN—ZZAMIIDOISBREBR—TY NTOE
BREODFHE, ChETRYRS ZEANTETVWED, KHRETR. BEIFORAET— XL SERKROSD
HEHEL, REREBEBEZATAMTRIRAKICOVTHRET S,
F—D)—R:HAN—ZBRK, RAXT, BZEHE

@
8
3

1.$58

ReGREEOPHBEEMNT, TSAVRFEZ L
WHEDBEZLEERTAREATEORRRERET DS
EERREL, LHD® X H U Y I10/PDXOEBFERAEL >
OFEMICZISALTE L, [1ABEROEDHIAETENLZ, LHD
DA A N—B B L OBIICE S hRISAE A, B, fﬁﬂhwwkkh____ﬂ__
ERMAKERC. MRMA T CLRaRHEERS |

EROF—SERFLE—FITHD, BESMEF RSN T w e e e e

timelsl

BCRRRS D LBATABETFFRETENS, 21LAL., %;gfgigggggggggﬁg
CORAREE A LLECDL>TOFHELERRTA %méﬁwéﬁa ST
EEDTH>T, PBELEEVDDBAAN—RRL—2R
CEESHOE—EERTNELEE VWS EEA S I,
2. RERSEBROIR T

m L, ,B& L, OXAIILIC, BENIC—EEERR q(x)=qof(x) FAFLLEOREGEHS

BO—BIEEATOESCBB, COT. ZALFTYTEERL, x HECEBBBERREE
RET D, BY g,,9, REFEHAOERKME( 2=L, )TEANICREE NB,

1 z z X
S(X>Z’t):AT(EO{OgO(f’t)-'_Zn:lanQn(f!t)Cos(nﬂL_))

V4 z X

heat flux ——
temp.

heat flux[kW/m2]
Q 2
8 8
3 3

m
bS]
8
terp.[deg.]

3
38

BRRODM, THOEEH f(x) O7—VIRBNFEZShDE, BE o, a, FEETE,
RN BBRESHOREZRIERZ ICHETES, BICRATORESADIRAXAZTF—R2HERT
BE3IC. BE ap,a, ERETDE. AR f(x) ZBRETDENTETH D, HRBNFSE
BEEBARRODFEIEZ > TVWD, ARBIZRIENIFS WA [ 8 H F#HF32(NIFS22KUHL107/NIFS22KUGM171)
B R — R HE B F(NIFS22KIPRO07)DEEIZ Z (T T WS,
$ER
[1] H.Matsuura et al., IEEE Transactions on Plasma Science 47 (2019) 3026-3030.

[2] e, RF HE4 2016 FEDES (RILK)1J05.

"Hiroto Matsuura', Bui Xuan Nhat Son?

'Osaka Metro. Univ., 2Osaka Pref. Univ.
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Oral presentation | VI. Fusion Energy Engineering | 601-6 Fusion Reactor System, Design, Application

[3H13-15] Fusion Reactor System Design and Safety
Chair:Yuji Hatano(Univ. of Toyama)
Fri. Sep 9, 2022 3:20 PM - 4:10 PM Room H (E1 Bildg.3F No.33)

[3H13] UNITY: Unique Integrated Facility for Fusion Power Generation
*Shutaro Takeda', Satoshi Ogawa', Yoshifumi Kume', Colin Baus’, Taishi Sugiyama®, Masato
Tabuchi’, Takashi Ino, Kiyoshi Seko', Taka Nagao', Satoshi Konishi'? (1. Kyoto Fusioneering
Ltd., 2. Kyoto University, 3. Kyushu University)
3:20PM - 3:35PM

[3H14] UNITY: Unique Integrated Facility for Fusion Power Generation
*Satoshi Ogawa’, Colin Baus', Yoshifumi Kume', Taishi SugiyamSugiyama', Masato Tabuchi’,
Takashi Ino", Shutaro Takeda', Kiyoshi Seko', Taka Nagao', Satoshi Konishi' (1.
Kyotofusioneering)
3:35PM - 3:50PM

[3H15] Study on organizing safety regulations and licensing requirements for
fusion DEMO reactors
*Takashi Ino’, Satoshi Konishi', Yoji Someya® (1. Kyoto Fusioneering Ltd., 2. QST)
3:50PM - 4:05PM

©Atomic Energy Society of Japan
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BRMERBATLREERT S > F UNITY
(1) 7Yz MREATIZR S Sa—)L
Kyoto Fusioneering’s Unique Integrated Testing Facility for Fusion Power Generation: UNITY
(1) Project Outline and Schedule
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*Shutaro Takeda'?, Satoshi Ogawa', Colin Baus', Yoshifumi Kume', Taishi Sugiyama', Masato Tabuchi!, TakashiIno', Kiyoshi
Seko', Taka Nagao'?, Satoshi Konishi'?

'Kyoto Fusioneering Ltd., 2Kyushu University, ’Kyoto University
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BRSRESATLHREHABR TS > + UNITY
(2) WFRFMAFEETE
Kyoto Fusioneering’s Unique Integrated Testing Facility for Fusion Power Generation: UNITY
(2) Research and Development Plan
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Blanket modules

Blanket coolant pipes

Vacuum vessel Coils

1 UNITY 77 % v kB

* Satoshi Ogawa', Colin Baus', Yoshifumi Kume', Taishi Sugiyama', Masato Tabuchi!, TakashiIno', Shutaro Takeda!?, Kiyoshi
Seko!, Taka Nagao'?, Satoshi Konishi'

'Kyoto Fusioneering Ltd., 2Kyoto University, *Kyushu University
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EREREFICE TSR0 &R EGREICET SR
Study on organizing safety regulations and licensing requirements for fusion DEMO reactors
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WENZIBWNT, RS REESTEP (Spherical Tokamak for Energy Production) OMEAED S TEH
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*Takashi Ino', Satoshi Konishi', Yoji Someya?, Joint Special Design Team for Fusion DEMO

'Kyotofusioneering Ltd., 2 QST
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[3101-02] Nuclear Non-proliferation, Safequards and Nuclear Security
Chair:HIROSHI SAGARA(Tokyo Tech)

Fri.Sep 9, 2022 9:45 AM - 10:15 AM Room | (E1 Bildg.3F No.34)

[3101] Proliferation Resistance and Physical Protection of MSR
*Ritsuo Yoshioka', Yoichiro Shimazu?, Takeshi Morita’, Koji Ogasawaraq, Motoyasu Kinoshita'
(1. International Thorium Molten-Salt Forum, 2. Beyond Energy Research &Development
Association)
9:45 AM - 10:00 AM

[3102] Realization of High-Secure Transportation Using a Step-By-Step
Approach
*Tomoe Yoshizako', Shin Muraoka', Mitsutoshi mitsutoshi Suzuki', Shuichi Hasegawa' (1.
School of Engineering, Nuclear Professional School, The University of Tokyo)
10:00 AM - 10:15 AM
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Proliferation Resistance and Physical Protection of MSR
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AEEIIERIC L DR OBR T A =SB LB X, BEDLERF LT,
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*Ritsuo Yoshioka, Yoichiro Shimazu?, Takeshi Morita, Koji Ogasawara’, Motoyasu Kinoshita®

Yinternational Thorium Molten-Salt Forum, 2Beyond Energy Research & Development Association
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Realization of High-Secure Transportation Using a Step-By-Step Approach
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[2] INFCIRC/225/Rev.5. TAEA,2011

*Tomoe Yoshizako!, Shin Muraoka', Mitsutoshi Suzuki', Shuichi Hasegawa'

"Nuclear Professional School, The University of Tokyo
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Oral presentation | IV. Nuclear Plant Technologies | 404-1 Techniques for Non-Proliferation, Safeguards and Nuclear
Security

[3103-03] Nuclear Non-proliferation and Nuclear Security Technology
Chair:HIROSHI SAGARA(Tokyo Tech)
Fri. Sep 9, 2022 10:15 AM - 10:35 AM Room | (E1 Bildg.3F No.34)

[3103] Development and Demonstration of a Neutron Resonance Transmission
Analysis System using a Laser Driven Neutron Source
* Jaehong Lee’, Fumiaki Ito', Kota Hironaka', Mitsuo Koizumi', Jun-ichi Hori?, Kazushi Terada?,

Akifumi Yogo® (1. Japan Atomic Energy Agency, 2. KYOTO UNIVERSITY, 3. OSAKA
UNIVERSITY)

10:15 AM - 10:30 AM
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Development and Demonstration of a Neutron Resonance Transmission Analysis System using a Laser Driven

Neutron Source
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Simulation
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150 -

Ag (5.19 eV)
In (1.46 €V)

Relative Counts

HLDTH D, 100 %H # 400
Hsec

BRE - AUFZEBHRIL, SCHRM RS X =2 U 7 ¢ IS HEE R R B 1HERRE I 2L — gy

WG FEO—HE L THEMINT-, HBIT LB TOF 227 kL

BESTER [1]7. Lee er al., J. Nucl. Sci. Technol., DOI: 10.1080/00223131.2022.2077259.

"Jaehong Lee', Fumiaki Ito', Kota Hironaka', Jun-ichi Hori?, Kazushi Terada?, Akifumi Yogo® and Mitsuo Koizumi'

1JAEA, *Kyoto Univ., *Osaka Univ.
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[3104-08] Social Survey and Risk Communication 1
Chair:Yoshihito Takeda(Hokkaido Univ.)
Fri. Sep 9, 2022 10:35 AM - 12:00 PM Room | (E1 Bildg.3F No.34)

[3104] Risk Communication in Energy Issues
*MIKIHIRO TADA' (1. Institute of Nuclear Safety System, Inc.)
10:35 AM - 10:50 AM

[3105] Why are young people more positive about the use of nuclear power
generation than older people?
*Atsuko Kitada' (1. INSS)
10:50 AM - 11:05 AM

[3106] Measurement of Public Opinion on Nuclear Power Generation (14)
*Tomohiro Fujita’ (1. INSS)
11:05 AM - 11:20 AM

[3107] Analysis on the relationship between opinion and knowledge possessed
for nuclear power generation
*Makoto Takahashi Takahashi', Saki Watanabe', Ryuma Shineha? (1. Tohoku Univ., 2. Osaka
Univ.)
11:20 AM - 11:35 AM

[3108] Analysis of topics for deepening the discussion over nuclear power
generation
*Nao Shiino', Makoto Takahashi', Ekou Yagi? (1. Tohoku Univ., 2. Osaka Univ.)
11:35 AM - 11:50 AM
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(1) KICTHEZASEBLERSINSLOEK (FRFAE)
Risk communication in energy issues
(1) What it means to show a willingness to thinking together (Preliminary survey)
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*Mikihiro Tada!

Unstitute of Nuclear Safety System, Inc.
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Why are young people more positive about the use of nuclear power generation than older people?
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Z () NIRRT &, U7 Lr—R0 i (16%, 32%) . JRFEZ B a o3& L (25% 40%) ThY,

20 {Jc IR EER B RN D0 otz, Fo, 20 UL Z 0 2 EICH BEZ2MEEN e ho Tz, TRFEEE

T RE] XV A7 OFEOTAHEA L, [V 7L —X ] [ IRFEROREHEAR D -T2 L5 2

THMOREN R D 72 DI —EEDO R WEIZIZR > TWDH EEZXBND, 20 fRITHIHEENEE L 38
M = & I3 2 A3 TR RTREME D 8 5

(2)20 kA% 60 K& W FIARBRENABEENLER : (D%Uﬁﬁ EELAOMBENRDY (1295 ZERBIZEE
1) 20 fRTA WL, JRF MR FHUCAZE (42%, 64%) . KUNPEBEEMICARZL (44%, 67%) . #RiFH)
CENRAESXVIETIOY x?@ﬁb\ﬁ%%hﬁﬂ% THI &M ~RE (60%, 75%) ., BRMEIZOWTAYDZ
ENRARINTNR (B8%, 84%) . 4 DBURIT AN (37% 7%) REThHoTn, Filo. 20 fRUITFE T SI%

B DR AT 4 T IR IR EE D I o Tz, . OFHREE L EOFEERH Y 20 fTE W
PEkIE, BRET X 0 ARG - ATE S TE MR 2 0T (50% 43%) HD 72D OIX L 2O M &0 BFEES
WENEDIZ S (45%, 29%) . JR /13 EZ L 5T 2008 2T BEEA v (40%, 14%) ., BB L<HALAR
WELOZ2WRBEIZER O EETIWER S (36% 21%) Thotz,

Q) —a—REMELOBEFK: HIAFHM-TLE- Ry hO=a— R T LW ERRE#EMIL 20 R T 7
#, 60 AT 2HITHY ., BUR-&RH -t EOFERA~OBLY 20 RITBEF D20 o7, LD
Rk D% 1T = 2 — A L 95O BIEMEATR O D, @0 ) LR & BURFFRE RIS EHR~DR
L &GV BEME N RO BTz, 20 RO = o2 — AEME DK S 1L, 20 ROFIHEEN B EN 2 —KRTHDH Z
LN END,

*Atsuko Kitada'

Unstitute of Nuclear Safety System, Inc.
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REREICLSIFERFAREBICHT HHBORATE (14)
FORIRINF—EFRHELRFARBEOUINZEM
Measurement of Public Opinion on Nuclear Power Generation (14)

The Sixth Strategic Energy Plan and Public Acceptance of Nuclear Power Generation
JEEF
VIR Ry AT NIRRT

%6 IR /L —HARGHE T, 2030 DO BIAERIZ IS W TEAREI O FLRMETT L7z olzx L, FEbA

BRELD 5 BERAFRT R X —OHEN EH Le, TE2EE 2 THM Lk iic ko, i1
@ﬁA%xﬁ@ﬁ@ IR T 2% AL EOX S ITHEL TV D DN HOWTHET D,

F—D—F: 7R E. ERAAE. 6 R /X —HAGHE, ER

1. ZL®HIC
2021 £ 10 A, & 6 IR /VF—HRFE D B &Eéhﬁom%$®@ﬁ%mkbf B 5= RILF
— ARG &R L, (L AIREL O LR T L, . FEEEREL, R CH KBEOERE, MAIEEEZIZ LD,

ﬁiﬂ%iz»%~®m¢ﬂkﬂbkom%@ WETHEE L T it EIcs VT, BIFEDO%
BIROWRENET o007 T XD EmRTWDH, 2021 4FEOFE T, F 6 IROBEIZEH L TR
=il

2. MEME

PIMRAEEICES A2, B O 18 mi~T79 kD F &2 k412, 2021 400 10 H 7225 11 A2 T
FEhE L, 1004 ADDRIZEZ7-, 2020 0 10 A5 11 AICHNF THEME L2 [FAEROFAE & F5 R 2 g T 5,
2021 FEDORETIX, BINFEROLE LWVEFRMEK & LT, KR ELE (56%—41%), FAERFET XL X —[
F(22~24%—36~38%) . JiL T IFELER (20~22%—F U) % 2020 FHENOLENENEH L T, BERLE T
Har,

3. ¥R
KNFBEHRITET L TR0 6T, [£2TE2) HEUTHL) (DT &5 LnotBROE
BT R Tz, TDO—F, BAEAEZIAF—ICONWTIE [HEUTHD ] LEZD A DEIEHRK 10
RA L NEINL, W D7 dE 5] EB2 D AN2OFEEP 10 KA > MET Lz, HENREDS> TN
JRFTIFEEICONWTE [£TED) EBZXHAXDOEEGHKRT L, e Ll hEG 28 HEYTH
D) EBEZDNABEIRO 4 FNEBZTWDH—J7, WA ONENFREFREITADBRIZH 5 7=,

4. ¥ER

AR RLX—% L5 3Hli§ 222703, MEROZEMEIZ S b o i E RmEL TWnD, Lo
X THORRERE] BRI NTWILIDN, BFNWEEOZEMEE X5 5 AT, EFHBEERKTDO
YRR T 4y NOBEORIE BT, BIMGE T AT LBERDRNT, KFEROFELEIET 5 Z &7
R DEEZEZDBND,

*Tomohiro Fujita®

YInstitute of Nuclear Safety System, Inc.
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Analysis on the relationship between opinion and knowledge possessed
EiE R EBRRGH, RIS
PHAER A, 2 R BROR

ABFFETIE, 200 4 O —fRITRICHT 27 > — FIERRIZESN T, FFHFEEICE D LB M
B EEBFRREDOAEIER L, By OREEICHT DEM & K OMBEMENBOERIFBIHETH D &
WO Z RRE LT, AR & LTEE%EE’J%M&%&@%ﬁﬁ’]%ﬂﬁ%g@@[ﬂ?@*ﬁ%@ (T < BICEBIR R IRRA L\
ZENRF N EZET HENTIIRW I & 2R TRERN SO,

F—O—F: EFNRE RTE T — MRA

1. .‘ﬁ%‘.: TERDIFEF FEEOFNINTK T 5 B A DL < Tk, R 1HEBICKT 5 E#RO OB 2 &%
THZLHERALTEY, VR BHOBRERITISWIZGEMARRAE TV 2, BIEFOHBEORES
BEE LT, FBMEEZM O REMEZH VTV DN LTz, ABFFETIE, —KTTRICHT 27—

FRAEIZESE | )BT 5 LER G &E & BRI AR & O I H L S S FE KT D Bk
& BB TRV ER IXFBIVATRE TH D &0 I RFL A REE L 72,
2. FiE AR TIILLT O = 2D ERFET 5 72O DR O EEAT > 72,
<R 1>FEBRFRE L ZFHEAMBREBITRE X CERT A, £ OHEBEIXHW M EFIC T 2 58T
MrgED B AR 1]
<REE 2>RFHREIHT HEB L &S HEBESRVERIIFBAFRE - R ) DM B 5l ©
o BRI EITFGRD O HIFE Y A 7RI 7o 0 HEHER) e 2 & 5 & AR
<R I>FBHIFBED I b, BENHREL RE L TV NEEHEIR T 2 A3 &H 2 —FH 715
BAERALTOHD AL, HEPIRIGOEWIIEN G R FARE L HEET L & T

FAEHEICEA L TIILATO®mY Th D,

B/ EICHT 2 EH AR DM (12 B) (RFNRE~DE 2 /& BRE ~DOEHEKE)
WEBH R AR O BRI (20 () (BleroMiimm - thaofiim, R - BERRR M OB A FIFEID)
WM EEZM O EM (1) T E<H-TWDHAETHS ~ 7 B2 &b

[ AT B LT [ﬁ¥ﬁ%%%ﬂ%¢m%ﬂ?Hﬁ%ﬁ%@%@@%%ﬁ%LT%;w@OJ®¥
DOFEMDEIZI %O%XT%% MERHEEIR ) 220 THRBEERIR) IO L, TNENOEROBECE L T,
Knowledge Difference Score: KDS (iéﬁﬁ’ﬂ%ﬂ%ﬂiﬁ%X:l?— BB EA 27) R LB EIT o7,
ERIFRAIET > — FAESARICHEE L 2021 42 12 A 16 FIZSENE L7z, (RFHA O IR L TIIERAER S
LARIER O N %15 &3 D8R98 %Té{ﬁfiééé@ﬁ(?&%ﬁfﬁofb\é
3. FER 200 £ DOEIEEIL, AT HBEICE LTI TO L S et &le o7z -

- SRHEMEYR : 23 44 /95 HEMEYR 49 44 /HSL 18 £ /F9NRAR ¢ 51 & /TRIREUR 59 4

ZORERNOIREF NI T 2 AR EFRICBE L CUIRERRY TN EDRHERTE-OT, Bik Lo
BEOBE L CORGTEIT> T2,

<A 1> E B A & R LR N o0 BILRIZBE L CITABEMREL 0. 32 (p<0. 01) LW HFER & 720 | 59VVIE
DFBENFE S BAURGGRITRFES L7z & B 2 D,

<R 2> BEI AR E - FEIMMEREIL & QICHELEDNIEF ST VRN AL, TikERAE LTV D
MEII, HDOLNTHFERAL TND EESTHEE I 0 X, BT /REICHT 2 EMkICH F 0
LW EWIFERE R DR 2 I3RS N, —FH T, BRE . FrICENSH L BUF~DEFE L 1T ER
IEOHBEANR R BV, FHENH 21F ERF IR EICHIME OF# L FF > TW\WD Z L PRI,

<G 3> BFERIHRR O FE RO S CHMEIRTH 5 2 & OREMEII R ST, G 3 ITEH I DHER
Llpole, RFIFEEICKHT 2EHRE AERMABENGEO b -EMIE TRFHRE Fﬁ@ﬁfﬁ?ﬂ CHU RO
B TENSHOREMER] ICETHAINETHY . THHITITIEEREMES ZEMEICEEBEE T L2NAETH D
EWVWHIHEANR DD EEZ DD,
4. %55 - AR TOFIE T 272 o 7o FBI & BB 2 Hk E O M OB O S XEE T, [FEks+4
HHOL VN, REIZITDN > TR EWIHSFHIH L TEDEIICT T —F 24 200 EF10%
BOX—IZRDHZ 2R LTWDS, BICTOREICHD MEH] LWH 777 F—OEEMZHERRE L
THLNICTELLRABAMEOEELRBL TH H, DF D HFRIIHKS HBro AT MR (255 < Hr
PITONTND Z EDRREENTED, WV fﬁ?&%ﬁfu ZAT > THEBUED 2T VTIN5 2 72
WEWH ZETHD, A% HEHEHI ORIEDZDIZED K S ifs) - FE - %ﬁ#zgf%éﬁ%@ﬂb
TWSKERD D,
ZZ3Hk - [1] Ryuma Shineha et.al. : A Comparative Analysis of Attitudes on Communication Toward
Stem Cell Research and Regenerative Medicine Between the Public and the Scientific Community, Stem
Cells Translational Medicine 7(2) 251-257 (2018)

1 *Makoto Takahashi', Saki Watanabe' and Ryuma Shineha?
2 1Tohoku Univ. / 20saka Univ.
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Analysis of topics for deepening the discussion over nuclear power generation

R E mAE B L K R
VHEREE, 2 RBROR

BT DRBORAN TR AHED B DI AR B ERE AT 5 AOMORENEETH 57, TkTIE
SR D B ASTE H S FURREI 78 3 B L CUVRL . ARG LB ISR 2 B + ORI 7 7
AT DN, B0 LD REANDZ DS E LS5 BEOHSL & T, BT %O I
THARMAOBB ATV, B2k A 1T D 720 O KA OIS K27,

F—U— R T AEBAM, Mk BT lass—va s, HATE

1. ¥E AR TITA v Z Ca—RlEIcEo S, BEORIEL L AT L@ U TORIT 21T, i /1%E
ORI DHBL « B Ol OB ZAT o 7o, FEEAY2 RUE, JF HFEERAICET D (B - RO D)
FIR AR T D EBLN AR B 1 4 rIRA LY — V2R LTl LEME L L oo ir 21T o 72 R85,

2. Fk TR EZRICET AHEREO L X KTRERNZICLET Vr— FNHETH D | #i
A 72 T AT ORI oW 2 & 18 U CHIXT R 22 REFE IR E R 2 5 L TN 5, TSk L CTARMFE Tldd ¥k
DRIBFNHKT U OGN A ¥ B — 2T WEBREERREREZBEONCT 2 E 2B L, #
BEOXGIT, HELE CTHLIEFR LBICHHIREDFHBEROH 5 KPAEND, RT3 EICK L TR L %E
FEAE-SLEbNA ILICHIILTHEWE, AV X a—TIZFrIFA4 RV A FAR— Kniro #fEH L. LL
TORAT v 7 THEROEELEIT- 7.

Step. 1 JETIES] TS A1) 2 BESE D3 (TFERBHIICE 5 & 72 «— (7 BFEZFM) — TRGHZfE - TIF 722000 )

Step. 2 JE T 7T REE DIBIKIC BIER 75 36 T H DEFHCS L THIE (JFED L~k & FDREGE - 7 BEETF)

Step. 3. 7 H DRJDLIF & F 53 DREETEIKIC #2555 [EL VNS BT 5 H E7Fl (Bl ~ > 77 L TORE)

Step. 1, 2 1IMER DRI THH LN TE H5NETH DM, )

AHBFFETIL Step. 3 ICBWT, TNENOEB T HERNS, AN =T m—
DEEFETGRRIC E ORER G LTV 0% FEIICTHI LTS 5 5 = —

LT, BETRIC IR B SRR EN A A S e 5 2 2 AR —

R L TV oL W) b HELRMFANA TH 5, X 1 ITHEEL
DR L L TR bV REMEEX O—fl 2 <7, MAD T — Rn—>
DHBIZIE L, BAORERZ ZXFT 55813 i~ BETL5E

il E W, FOMEOE z H W7 e e e
E;gt%g;gé%o FONMNBEBOEREZ G EIZL TR ER Fig1 & RO (LR F

L7=, HiZiX, AooER Bk - &3 I T52FEICEHLTED l —

3. R FERICHT AREORE, fE(bick i 2R EGITZ8EE - o LR e LT, LT X574
HMREGDZENTE,

« WERIBIEIEIZ D0 Tlt, JRTFTEEBIZ I o THAET S JRILIREDEIZH L TANG 2 FEZRBROEZ N BD Y, JHTT
BE[E AN T T DIIEE & RN T TIIEE DL S LI IFE R E L TR, JAFREENR T ¢ 7 Da[EED 5
LIZ 1T E Dan PEREIZ 2 1] DT,

- RFHEEICB T S8, FIEERDHESIZE L T, R DEEEDNA D] T & 278k D E 7220,

 BRBHIERAIC BT L C T X0 (BE) DI o TR o728 DD, FHTIE GO IBIERR 7 5 YD
FH FTREFEALIT T REEN ST ¢ 7 RUT o TDKIGIE & o TEZELR iR

- ARG BT DFFMITA 2 < TEHE, M4 N 5F DFFMEDG M E L TEIF S F 1T G, [ ZE KRR (B D7 27
BTS2 R IRAIT ] 5 90 TE 2000 72,

JEFHENN S R T AP T SKE I NI L TR F R T FITER L, JAF RN ST 7D
ZIZHEH L2, &0 D MliEE OEDP A 555,

« BCHEBEFERIC O TIL S BEEAR ST 7« RO T T DKL BER L TS b DD, KT ¢ Fid= X M
RS, RAUT o TITZEIEDRESI L VRO E U S EZ P 5,

4. %S  RIE IR IR EICET AR 50545 & 5 NOM CTORRNext7E2RRT D201, v
A 2 —f{E A TWR I EOFMICE L Commz o8 Lz, JRF /8 EICx LT &Rk T5CxF) oF
Lia Ll DHAND, TNENOEBIREEERERZHX L0ICTHDIC, X B2 —DORRE, il -
AIRAL L2 N E N O EEO BB RIBILCZ O X, IZIXRR R GREE L b LTz, fBRe LTENR
FNDOMGE EDNEZHOEERBEEZRASNCTEZENTE, TOFIZHHIFEREHLNIT 5 A[EE
ME R N TE T,

*Nao Shiino!, Makoto Takahashi'- Ekou Yagi2
ITohoku Univ., 20Osaka Univ.

2022%F AXRREFHES - 3108 -



Atomic Energy Society of Japan 2022 Fall Meeting

Oral presentation | I. General Issues | General Issues

[3109-13] Social Survey and Risk Communication 2
Chair:Makoto Takahashi Takahashi(Tohoku Univ.)
Fri. Sep 9, 2022 2:45 PM - 4:05 PM Room | (E1 Bildg.3F No.34)

[3109] Residents’ Attitudes towards Shelter-in-place: The Case of Mito City,
Ibaraki Prefecture
*Fumie Yamaguchi', Shogo Takahara', Kazuya Yamamoto', Naoya Sekiya® (1. JAEA, 2. UTokyo)
2:45PM - 3:00 PM

[3110] About ethical issues in the practice of dialogue
*Yoshihito Takeda' (1. Faculty of Engineering, Hokkaido University)
3:00 PM - 3:15PM

[3111] Consideration in Public Opinion Concerning Nuclear Power Generation in
the United States, Europe and Asia (2)
*Shinichi Oiso’ (1. INSS)
3:15PM - 3:30 PM

[3112] Differences in Knowledge and Experience regarding Radiation Risk
between the Public and Experts
*REIKO KUWAGAKI", MOTOKO KOSUGI?, TOMOKO TSUCHIYA® (1. CRIEPI, 2. Shizuoka Univ., 3.
TONeRiCo)
3:30 PM - 3:45PM

[3113] Discussion on ALPS Treated Water with Reference to the Method of
Deliberative Poll Design and Implementation of Forum for National
Institute of Technology Students(2)
*Kyoko Oba’, Noboru Yanase?, Ryota Matsui® (1. JAEA, 2. Nihon Univ., 3. Yamanashi Prefectural
Univ.)
3:45 PM - 4:00 PM

©Atomic Energy Society of Japan



3109

2022FKDAE

ERE#ICHT SEREH - RBRKFHIZE T HFEH—

Residents’ Attitudes towards Shelter-in-place: The Case of Mito City, Ibaraki Prefecture
i R, mE AR, IR —i RS Eh 2
VA AREF IR A, 2 RO R T

AAFIEIE, R IIRFICRBT DR ER L I SATEEX ORREZ I 6232 2 L2 BIIZ, B 1%E
T D BRBhHEHE 1S 2 MM T 2 Xk (UPZ) Tdb 2 AR P ELERE XGUC, BRKHE (N=408) %
FhtE U 7o, ARFEFERTIE, BNIRREHCE B L, KFEICRHT 2 AR2L200 RITEERIZ DWW TOMrks R &2 #HE9 5,
X—0—F: BNiREE, BRITEIER, VAY - ala=F—Tav
1. %8

RBNIEREE, #RIE< OB E K D EREO > TH Y . R KERAERICITE AR E CTEN
BREA 5 L9 EEN DI RNHESND Z &0 TR R FESRERH) (R sEE S, Fk24 410 A
31 HHIE, Sf 444 A 6 H—E) TEDLHNTWD, HIRKEREOR SITEN A M IZ LTZAFRTIZY
A7 RBIME B ST ER OBEICET M RIT L TELT, VA7 RENBHHEEXICEETS 2 L AR
L7itge (B IXBEA - HH,2016) 25— T, KEOMBMRIEAZK L T THBFEERIEES 2D
EERERLUIERLH S (iR - E5F - 5H, 2016), AW, R ERERICBITARITEITH S
WEEE L BNIRBEI T AR ERE L. TNO O RITEER A BET 2 ER ARG Lz, REXTITEN
JRBEZ B L e TR R A s T 5,

2. Ak

2-1. AEXEE 2021 F4 H 7 H~26 HICTHNEES B BB GRUEIRETE B HER) © UPZ T
BRI FTH OER (20~74 1%, FH4ER 50.8 %, SD=14.69) % %52, BkIZ L 28 FIARTHA 2 it L .
BB S DT — X R\ Z 408 L& Tkt ge l Uiz (B 178 4. “oth 226 4. MERIARHI 4 4),
2. EEBER (RBEICEAHIEHZHER) [KFBICHTLIEZEZAALRR] OKBIZHT 5F-%K:6 HE 5
ik (0=.79), QKEBEDHWEITE S alhEtE:60 HHH 5 ik (0=.72) . QBAKBEPLREFHKEOMWMKERRER:1 H
H 3 1Rk, @BEOKEE R REBKR: SRCHEK O &5 0 FEhik iz =45 10 HH 4 1k (o= .84) .
ORERFHAKEAKRICHT HE0:1 A 515 [RFAKRERERICHTE2EZAA] ORFOAKERERORBE
BWERE: HE 45, QRFACEFARKICET Z2AEBORM:GH 12 HA 4 1:iE (BB 2 A58
DOFRFN a= 85, R HBGSIZEET 2 HFEORH o= .86) . @RFAKENKESAMBICRET I2RMAENED
KR E SN TWDH LB amias | HHH 3 ik, ORFAXREFREZROKERRICET 552507 HE
41135 (0= .87), OBRRLEEER:AEICENBECX 22505 1HE 4L, OBRAEREICHT 5
A1 HENOHEEER, QBRABRBEEZT LS EICEIMBICHT HEEE:7HE 4141 (0=.80), [AIZEED
BH] NOFHEmAE, BUEO B E I EART 2B E, B{EME~0 5,

3. BREER

BB T 2 R L E @O 5 BEREZ T 5720, LRR@oG3 A% BEH, O~@, V@D % RE
B, EEEORME (ERERIZSY I 28t Liz,) ZdAEEE LERIFOTZ2{To728 24, KEIC
®FTHARZNREL (B=.18,p<.01) | T IR FRERFOMREFHEREN R DITE (B=.16,p<01), ENIRBEC
KT DRLZNENE WS BEHNEE TH -7, WIS, BNIRREEZ Eii T 2B X %2 &0 5 BN Z2BReTT 5729,
FREOENERE X Z BEE, O~QkCO~@, [FIZFHOBMEZHHES L Uz EBliobr & 372238,
EREITAEE TITRL . FEROBBEN L 0 TlEienoTz, Z2BRNIEREEX & K255 O A8k 5
TIX, BNBREC T 2 AR % L ORICETFOADOHBENS 725 (r= —.13,p<.05), MOZEE L XA E /M
BRRITA O N2 oz, AFHENS I, BNEICEE ST 2 0HEMA K E2 T Z Lixcalerotz, &
Bk, AR AR L CRBROFAEZ 50 U, BFSEMR & P SATEIRE K ORE 2 g3 5 2 & 3% E
Th b,

BE
[1] BIEth, MR, 2016, o SR EME— B AR RERICH T 2K EHRFE LY —, BREERT, 35, 91-
103.

[2] HiAEER, EBFUER, & HE, 2016, BidEEHmIc L S< BRKEY 27 B MD/8T Ky 7 2ORKGE, LRSS
4 D3 (LAREMHES) |, 72(5),1.51-1 63.

*Fumie Yamaguchi!, Shogo Takahara', Kazuya Yamamoto', and Naoya Sekiya®

1Japan Atomic Energy Agency, *Tokyo Univ.
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About ethical issues in the practice of dialogue

From a risk communication perspective
FrE CEA!
(PN

ATl HFEOEBICE N TBIE OB FICFRE TR ORI RIBE SIS 2 & TETS
IHERFE F A 5 BHEA~ORLIES O il L OTRRE & i T 5.

¥—D—F: URAZ a3 a=/— 3, ELSI(Ethical, Legal and Social Issues )_

1. 8

S o — R IR BT O FHUAR DBRYE RO FF ARGy & LIV M BESE B ALy 5 0D 1
E. R I EI OBBEEE ORI R ASREIC SN T, HIERZIZILD ETIAT =7 KLY
— L OXFEREE L B TEBEIN TS, (FlziE, NUM02022) 2 E T, WP EoFfEes Uik, R
fEl7e EQER ST E A, (BRI, FFA 2012, 2018), A Cld, EEICES AT — 7 R F—D—fi%
LEIERICE Y, ZMEBRLEEH ICFEEITELSNO —RTRMBEIND Z L TET D, AESPHESIC
£k 9 BT~ DB O FBEIZ W TR 2 1 F 2 TEHRT 5.

2. MEEICH T HRBENLERE

2-1. XFFEITRD b5 HAH

FERSHF S ATBE PN HIR OB SOV TREEZAT O H1d, TN OERRILCH SR L O b Lk~
Y AT HRBIATONTND, TOERE LS FLBRICONVTIE, FREHAEAHIETARE (L—
ARV — L 1980), REGER T BBV (P a V2 2011) R EDHEBENMERS N TV D, EHRER
KRB, AL W o TS FE, 2R BEE LTEN LRSS T 200 THY | R5HDICE > TH
BELT, BETHLOTH D Z LiFiEW R, L L, ERICZOEBUIZB W T 7= el EOFREN
ALTWD,

222, REERAHHTER

e ER% BN, FERRT, SR CL 8 L VB R BRI B KAy e DR TE AR D SCHRTAEE S A E D |
DR CRIFEDOGE R SN TV D, £ 2T, mFRORS CHEM LA, Bl (Fr 714 v
ETe) O—WEEIOIED, RHAOF 7 VERABRINTEY, T IhbIidkka BLICESL, ZHLE
RAEMERT 522 ENTE D, (NUMO2022) Z4 5 OFFHIT I E T, BEAEFEE LT, $Z < 0%l L2 H
DA (L= "7 Y v 7 205 IERTAA 7/ &) Zl U TR I TE AR EMMRE U TMRERR L0
ZAHIM?bol b REWENL, B OL AIMAEDRFHEMICRE L, 0o Thr L%
BELIEANADBRT o Z ) —IZBMLTWAHZ EIZhD, ZZTMiLabhiZ LiX, TEGHFE] TiEke<,
HETDHILIZHONT, BMFITITEFIZELC R,
3. fEEm

K ClE, MEENEEBERE L 2o To b B O MR L WS BIGITAED LTV Dy, RO FIECH
HEOREZEE 2T, RITMICHT D,

*Yoshihito Takeda'
"Hokkaido Univ.,.
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Consideration in Public Opinion Concerning Nuclear Power Generation in the United States,
Europe and Asia (2)
FRBRIE—
R I J1&e 4y A7 IFSERT

KERT 27 DJRF1FEICBIT D MR OV CIHA L, SN COJRT- 38Tk 5 w8 4 8T Uiz, KIE
BN TIIERD SO &2 K E < B> THD LW O FRERERD S 5 —F ., BENHEHILL THD & WO AR S H
Do BRMNZOWTIE, HE, 7T A, Fxal LITBW TN AR Z EE-> T 5,

F—TJ—F : REE R FEETRS, KK U7, R, R, Bhin

1. #E
W R T BTN 11 BT HHAMERIC OV T, Ry hTABSHTHEY . HFOB L2 b0
B L= Gl T 5,

2. B=
2018 4En B 2021 AEITHIT HKIE, HEH, 7T, Fxa, wE, B, UAEICBTFEEAIEEICHTS
AR OV TIERINEE L, #ERICOWTER LI,

3. &R

KENZIBWTIE, JRF/IEBICT 2 3KFHE 0% 2B 2 5 & W) 3 (Bisconti Research) 2385 —J7, Bk
1% 50%58 & HFAEFER (Gallup) b oD, HEENZIBWTIISES - Prx Bt b & 0% %2 WD, 77
A GRS TPEEBIIME L TH AP EB L TV D, T T TRE - BURMERF 2 585 & 70%595 & 72>
TW5, ®EIE, T0%RENRFAIRAICER L Tnd, BiBid, EREZEICE Y BRI E2ED HIEHED
BELEA~OBRD R 2 BRI B DERSURDDNRGE LTe, UAEIL, FEHEE LTUR T2 L ollE
13 80%FRE 2 5O T D,

4. EBR

KENZHBWTIE Gal lup A Z G723, L&V ) B AFRIT TWORWO T, PSEMOR I %
ZATRTV, Gallup (FEREEREIZE T 25RO T TEG AW TWH DT, ZOEENH T, hoia X v kot
MEL IR TWDATREMD B D, HENL, FFAAIFFZRE L BRI TWD, 2O HE LTI, BUFH5UE
EEA~OXKE LUTRTNIRELEHUL TWDL IR ERZZOND, 7TV ATHEH, 2L F—X=2U 7 ¢
SRR SR OBLED DR NIEEN TR EN TV D LD LEEZBND, FxaTiE, BHAEEDK 35%%
A NFEETENR>TND ZENFHISN TN D HREMED & D, FEEITT LT —HRABER PR L, 1
71, BiARAII & FARBES R —DIERE it LTI 503, ZOBORITHERFICE > TLTLHE
FLWVHOTIT L, ERGZOBOROFJEITHBUBEIZES Lo X 2 I b, BTl SEIECBE L, TR
FHERNEAD O, TR BOHMETHIT DR TR £ i@&%l%f&étbfwé UAE XA
ICHELZRWIEEL HfE L TR Y | AR EICT HEROSFRERITE, 72720, BETER - EELiETA
STWDEEED, UAEEROHFHIIGZ TONRITIUT R BN E W I RS 5,
*Shinichi Oiso

Institute of Nuclear Safety System, Incorporated
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BRI R DRBICEATEIZITFLEMRDER
—GEE—RFHAERET ST TRA VY E1—D o H—
Differences in Knowledge and Experience regarding Radiation Risk between the Public and Experts
—Analysis of Depth Interview Results on the Fukushima Daiichi Nuclear Accident—
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. In
2022, semi-structured interview survey was conducted to assess the knowledge and experience of 47
participants from the accident that occurred at the Fukushima Daiichi Nuclear Power to the present.
Keywords: Risk Communication, Fukushima-Daiichi Nuclear Power Accident, Radiation Risk

1. LI

HEPEE D By ROFKIE G 2 2R8I TR ZZE LTS &S BRI 2011 0D 91%% ©— 212
B3, 19 4ELUREIT 60% A2 TIRIFFIT W TH D (W H R - 8 5ok o JLF #ERTEHA,2021) . A2
LEECLERITIT, FROREN DT N D, FMETIHROALD, ToICmi#n G2 6/ ETHER
WDV R7 A 2= —2a yOEDICLELE LTOLHERICONTORA vy E—IERFEE LT
AUHENET N - T T —FRNFIEL S (Morgan et al., 2002), £ B TEIEIN TS (I2IEH,2004),
2. AEXNREBH

ARFROBHNE, A FNVET N - T T a—F 2N T, BOLENERH R R EIT I K D R
U AZIWZOWTHEME LFEROZT T L OHMFSORBROEEDENEH LT HZ L Th 5D, EMFE O
gL, ZNETICHEMENL R INTEFRELEZ R L TH Y, FHYRERRIBEL T AL
HEFEIIZ T FERE OB L DN ERKM LTINS EZEZ BID, AEERTIE, FHEHZNDORRE &
B0 7ent, NaeBRHA2DOEFEOHFTED L IITKRL TETDn, EOL S REROBRBREZGTEIoMNnT
OWTERE L LT T AL o2 Ea—ilifl (4715, 9 BN 24, P23, FIFE 422 7%) ORfER%Z, &
PR A L VBT NOMEA T T V- THEIL, RO OENE R 5,
3. BRLER
[ a2 & PR O RGHRNE & DG, Il § 2 ik & 5270 2 Hid LOHENZ A R > 72, &
MR E DAL R BRI 2 B 2 THEICR R 25 2 2 OITK L, 520 FRNTITE R E o 5k 37z <
“Whte” L LTIRA TV D, FREHMRIT, E<HE L BEEDNERICORD > TS L2 A9 20
W LTC, ZITFEIINORFHEOONTELT, METH “BHE” 2N Thd) 2L THA—VEZITLHEH
M?é BREE AL L 72 U RE~ OIS & LT HERERF ORY:, MENE, BWOREFIZOVT
ZHH ORBRRCEE ORI L2 BRI E A L TV D, ok, XITFIXERKFEROAEEEB L VD

RRFHIRI 2 B DRPLT T, HUZ Thnak) T, BEFRICRVISHHREZLEL L, SEICED TV, Y
A7 BMOHEH & E~OBLIImEFICIE L TWD, 4%, FMROMAZEHEL LN, ZTFRY
DEFREDA TR - TP RO 72 E 2 BN T 2720 O3 &21T 9,
B :@ﬁwigﬁéiﬁiﬁfﬁ%ﬁﬁﬁﬁﬁ-@%ﬁ SR (RO MR BI AR DT e A
FH) | ITBVWTEBLZHDOTT,

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

! CRIEPL., ? Shizuoka Univ. 3 Transdisciplinary and Open Network for Risk Research and Collaboration
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HARBHRAEDFEESEIC LT ALPS REKICET 553
BEEENRELEHB I+ —F LDEE
Discussion on ALPS Treated Water with Reference to the Method of Deliberative Poll
Implementation of Forum for National Institute of Technology Students
R AR, M R, gk osek’
JAEA, *HKR, *BRLK

HEBHEEE R T HRBHHEROBEFICE > TAT D ALPS ALEKIZOWT, Hamfl ihindHd
(Deliberative Poll; LA R, [DPJ) []@%Yﬁ%iﬁ%\_bf:ﬂ%@% LT, w7 +—74)) %, BEL
s #ﬁﬁ%&(%T‘“@%%ﬁD‘?%%bto

F—0—F : fhEafittindi A, ALPS UBEK, JEFEHTE, MBI EH 7 13 BT ik

1. &8

2021 - 4 A, HABUNIZ ALPS BK DRI A E LTz, UL, ALPS AABIKIS K OMEERUL,
B 5 WIFHEE L IZ P> TIRE SN TV D EFEREICOWNT, RREM I TS HICHEHEL, B2
TS EIEEWEERW, AT, ZoXH RN EZLET L LEZHREL, BITRBVFEDT —<ITD
Wi g D At 7%77/w®$&@0&of%édu RMFRRED FIEEBEIL, MEEHGOF4EL
kG L L7z ALPS WUEUKIZRET 25w 7 4 — 7 A& Fhi L 7=,
2. AR
2-1. BT+ — 35 LD%E(R

w7 4 — 7 LOFERRNZ, T1 77— N&iTolz, £, 77— MaEE, ALPS AABKIZEET 5
BB IO T A — 7 A Tl T DNEIZOWTESE L MER L7272 Bl L7z,

2-2. B 7+ —5 LDEAL

P 7 A —7 2%, Ofta 7 4 —7 LO@H, @T2 7> 7 — b, /N7 v—T5tm (1) @2&ka#% (1),
&/ —T5m (2). ©@2haiE ). OT3 77— M THERSND, Kitiw 7 +—7 L TIHE, /M7
— 7t Rk (1) 1% TALPS WK DG i iEZ R DI T »>TiE, ED X5 i ZEHRT 5
DM F NI —T S ekEE Q) 1T TRFEE~OXEK ] G2 7 —~ & LT,
2-3.TI~T3 7 U r— AR

TI~T3 O7 77— ML, ZMEEANDE 2 OB L LOERNEIZOWTOREOHBR AR T2 2 &
NHETHD, TOED, ETCOT U 7— DO QI~QRIZFEUEME L=, £72, T3 77— b DIt
74 —7 LOMREHERT HEMEZBINL 7,

3. 7o —MER

BT 4 — 7 JMIBIT D Z & T, ALPS EKICEET 55 X CEMNE(LT 2 Z E BRI hZ, &5
2, fEERERBA~OBRRLAE < 2D R b,

4. 8

ABFFEIZ LY, DP 2B ZIZ L@ BEFEOFEERRE LIEFm 7 +— 7 21%, BEOBRIE BT
JTh], BBAZAN L L TEZDZLICORNDIANRBETFEL R L AREENAH SN, 5%
HAREE D O AR LRI, ALPS LEUKZ X U0 &+ EBENREELZ TR VA L b, [EEZHY
FHELTER, 1THT5Z &L TCRUDBEEIZORN D L0 M8 EZ T — <12, REY MR T L7z,
B %Xk

[1] HNEA : B Lo RFERER— EERFRIIRER LRV BEA SN0, IxVT 7EHE, 2015

*Kyoko Oba', Noboru Yanase? and Ryota Matsui®
1JAEA, 2Nihon Univ., *Yamanashi Prefectural Univ.
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RI-PB [CE I < # L LWiHBEREAHERD I L—LT—7
ZD13: BB/ TSVMIBIFEIIRTLIRIDING VRIE
A Framework of RI-PB Design Application for Seismic Events
Part 13: Balancing system risk in existing plants
RRUREHE !, ORJSERE , ARm Y, RS2, AR
VRO TOR, 2E AR, G oE = ez b

&k RI-PB &G FIEMEO—RE LT, BERDOIEFNIREHR T 7 FDOY AT LD FT TR LT FV #E
FEAfRIE L LToNT o 2{b & TV, FV BEE L BG4 i L2 RICOWTHE L TV D,

*¥—7—F :RI-PB, &#@igkit, YRS TOI774)L

1. 1ZUHIT Budnitz et al ML, NEERERIIKTT 5L EMEDN EOTZDIZY A7 T a7 7 A )VDNT
AN EETH D Z 2L TV D0, BARMZBRETFOIIRON TV ORI TH 5, FE - thBIIHER
7 v MaXRG L LT, Fussell-Vesely(FV)$atE 2 HRUBIEL L L TAT o 2L ATV, B RS IC Bk S 4 & il
FORMETSTELEN, BERT 7 FEaXMRE LIERFHIOWTIERETF Th o7z, AR TIEERT 7 v
FNEfEL T, FVEEEDONRT V2L ETo 72D T, EORRIZONVTHET 5,

2. BER7I7 bONRT AL

33 Vaishanav et al. P\ZHF ST\ 5 4
DOEERE FT ZXRIAT o712, Bl 77 b .
T, FBLCHER ARG - AT O 72, B i e
ISR SN HIEHRICHIE o, L 0
L, BT T v bRl Lic ke, #&diwm
iz e ©72 537 2 24 D 7= O IZBERR D s S
SRR OBOEIRE RV A D Z xR

0! 10° 0
FV Failure probability

WEEBXDBINDT D, T TIIBERARAR O iR (2)FV (bRl i s 2
R EB2 N EW I MRS Ef ML Ty HPI 5% ORE 0 3 s 5

2T L OFEAFEE (U A 7K - T v Z2{bEx

1ToTz, BT, Bt & LTI OBIERSRZ I 2FMO Licr— 2 & REFEIIL VK
ik & T o MR RIRHIAT o 1o r — R 2 AT L7z, BREICHOWTL, B TRLONUIL VAT LRGSR
HEMEE LT 5, KT 4 SOBBRE FT O 5 H HPL %% N7 Ak LI A O sk B2 w97, KIS,
BED - OBRERCATO SR OMIERER LR LTS, KAV | BERROBRERL218E L ek, —
OB O FV BEE A THIM L7223, 2 & LTI FV BEEEOE—b (X5 2Z DIKE) OHEmMAE S
iz, Eio, HEMERICOWTIIBERR DML LFD Z 1372 <HREUENER L TWDH 2 ERbnd,

3. ¥&® ARTIEEERT 7 v bORERIL - T AL EBE L, WEIR FT ISR LTRSS T CTFV
HEE LR E LIoAT o 2MbztT o 7o, METORR, N7 o ZEFERBER T 7 > b OBHmRIkic b
TEDL L &MER LT, %I, BRI T T FEME LI - M2 17> TS PETH 5,

(2% k]

[1] Budnitz et al., NUREG/CR-7214, 2016. [2] Vaishanav et al, Nuclear Engineering Design 370 (2020) 110899.
[3] BA3L « fli, RI-PBIZES S FH LWERGHARO 7 L—LAU—27 2D 12, 2022 4F AES] FEDES:, 2022.

“Noa Matsumaru', Yasuki Ohtori', Hitoshi Muta', Toshiaki Sakai’ and Yoshifumi Katayama’

Tokyo City Univercity, 2CRIEPI, 3 Chuden Engineering Consultants
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WE) R FHED = HDEL R ERE DR
(3) DQFM D%hE{k
Development of a random number generation method for earthquake risk assessment
(3) Streamlining DQFM
NI RMY, SR AR, KRS uER, Al (2]
RS R

Wik WEHEEEROY A7 25T 25 7 DICEH - ABFR Ll EREZ VT, BIEEE FZO
FaultTree(FT) BT D VAT MENT TV EE A~ - AR 2R LRIV TR TV B,
F—I—F: HEY X7 5L, &L, HEAY— REHE

1. #E B REFOHEY X7 FHIICE N T, HasOoBEGHAENIRERICEET 22N mb Ty
%o FHBZZRE LT Cld, MRS OMSIMEZ E L72Fn - FOAXDNEH TE R0 ad, v 3
2 b= g U R—=2A0FHMIEICH D S5 BRI TH D, LrLRns, BEEFSEERE L
FHEIZ BN TR, ZREIOT I 2 b—v g URREL 72 2 2 DREORBN EERRE Th > 72,
AFa i, SCER1] T % L= L E KL % Fault Tree (FDENHICEH L, AOPEORGET 21T > 72D T,
ZDFERITONTHET 5,

2. Fault Tree (FT)N®DEA SCHA[1] THRET 5 L3

- AFWS/BDB
AERIED FT fENT~DW H O G E G 5729 ' ' —— S OFE
3 i —e— 73 EL B A
|Z. Vaishanav P, et al.[2],® FT £7/LIZk L C, A o1f R

HOELBA AL, Latin Hypercube Sampling (LHS):

TORETBITWIER 21T > 7o, B ELEAERKET 107

~10° OFITEHEOFHT A 100 BATV, Z DRI

O T B G HER O A E + EEER 22 O ihi#f 2 X

R, HREROFER, STER(1 O ELE ARk & LHS 14

DX MATLAB N THAE S B 7o — A7 ELEUE i

FRAEIZ e 9 5.0 FERhRAGICIEMT C & 72, FT 1T X SATES
FRRICHE S BA S B OO, £ X AFWS (234 2 S ERIEE D

2 L= g UEE A RIBICERTE 2 2 & 2R

L7z, 72720, LHS (IMBEZ AT 5 EEDORBEITKISTER W, HEY R 75z x5 s Lz & &I

BR21DEEAEBIEDO BN @ LT 6N TH 5,

3. $ERR SRR CIE. SUER (1] CIER U7 LA AR RRIE 2 FT BT IS A L. 2 O 0E 2 BET Lz, Bt o st R,

LHS & [FSEDOIRMENH Y . @ OFEBUTHA 1/5. 0 DEE CTRI% O RN GO D Z RSN, %

72. LHS TIIFHBIMEAZZE TE RN &b SFI - [ OHFEIZFT O U A 27 G-I~ O HIE D3 SO 28

Lo,

BEXH

(1] SFrl - fh, HOE Y R 27 GO 72D O EEAERED IS, 2019 42 AESJ FkDEL, 2020 45 AESJ FOFL.

[2] Vaishanav P, et al., Nuclear Engineering and Design 370 (2020) 110899

*Daichi Ogawal, Shota Terayama! and Yasuki Ohtori! and Hitoshi Muta!
Tokyo City Univ.
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= PRA (25T 5= 24140 5T
ZTD3: MEZHEATLOEDEICHT 5ERFEODEZERET

Evaluation of Seismic Diversity of SSC system in PRA

Part3 : Examination of the influence of seismic source characteristics on the seismic diversity system
R ERRY, R uEM Y, S REC, Bl 2
"R 2 b, U TR, T

BRI OB NI L DMMESHRIEE T T 5 AT LOHE Y 2 7 KREEIFICK LT, HUERREOREN 5
A DOV TIRET LT DO THE T 5,

F—T— K : ESLERNME, HUE PRA, IGEAX7 MV, %K, JEHIMAHERE

1. [FC®HIZ

JRF- 138 BT O BREFHEE OXHEARIL, RETRCREREZEDMESHEEEZXN D Z L THhioik
*%%Ux&%ﬁﬁéﬁé’&#%gﬁ%é &wh%énfwém EHEOIX, REOEANLDLMES
FRMEZ RIS L LT, MEBDOISE AT MO EMIRE L FFIMMEEICER LT, WESHRELHFETHV R
TADY AT FEE R L2[2], £, EWN 11 #uSOHEREICE O CE#ER OO ZEL Y AT A
&, THEEREOSHENES AT 2DV 27 Fli 2170, éﬂﬁ?ﬁ%%ﬁ@@@%%ﬁi%:ﬁﬁb,ﬁ%
U FE 23 SCALA) 70 T, MR N HIEE S B 722 2 BT, 2 O W RN R Z WA 2 /78 L 72 [3], A
BECIE, ZORROBRIED 72D, MR & FBAEMBEN T ¥ DR EEGERIC I T DIESRIES 2T
DY A7 FMAEATV, FEIBEEIROFENTHEZARNE S 2T LOZRIZE 2 DB OV Tt LTz,

2. ®EAE

AL, B-1BLOR-2 (2T EA BN 03 BOMEMEIS L 3.0 BOGREKIE LR IS 2 &
F L3 EOWSI AT L0, B-3 18T K7 X AMERE(E TR~ =F 2— KMy B LU M,,
ERES H, &R Roa, GR RO bHIZ K > THENZH D EINE L THNTZIT - 72, SHEZS O 1X

FEHEHEE 1054 E YD —K AT — R A7 hL(UHS)IZHF L CakEt S 41, UHS % @i ﬁéma#t_ot
TR IBEE LT D & LTz, v/ =F o — R EEBRALE 2R AMERICS U THEILETHRA ITE L T,

PR AU KV IRE AT b a3 S TR 21T > 7, AREHTRBIT DIMESERIEOMRIL, L HL
VAT DK BN AT ADOBBGHEROIL TR L, SHBGEEEDO/NT A—5 My, M, b H3I LT Ruu 2
MR ARIED N RIZ G- 2 2 B A LTz,

[ 27 nomerex | [ o7 nommerx |
AND AND
T A O TuEM R D [GF3 ) B | | REKRERO
B-1 R AT AQHE) -2 MR AT LG ) -3 AR
2EXH
(1] T O R I REOEARNE 22O T F T2 4 )ﬁf% EOEIEDE 2T, HiF LA — b, 2015
(2] KBust, ﬁpmf S IE N RGBS B B R 1] - HIUER PRA IZ BT DR ZARME DN, 2019 FEEDFES

[3] Al s, K S vl il R 8, 2R B, & IE : RI-PB %O<%ﬁbb\fm)§ BHABRD T L — LT — FDS5 TS

FEBRPTOMERLARNE & v /X2 N R ZOFHME, 2020 FFKDOFE

“Yoshifumi Katayama', Yasuki Ohtori?, Toshiaki Sakai® and Hitoshi Muta?
!Chuden Engineering Consultant., ’TCU, *CRIEPI
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HE PRA 25T SRS HRIED
ZTD4: FKEARY FILORHAZOEREEL
Evaluation of Seismic Diversity of SSC system in PRA
Part 4: Improvement of calculation method for floor response spectrum
R G, RS S, RHE S, R &R A fRERS
VHORAS TR, 2SN v & o R S E R

ik BRI OMESEEIEDFAHIC ALY NV — X UENTE BT 2 2 & CEEIC BN FTRETh
Do LinL, A MLEB—ZNUNTETHA L T DL - thORIEE A7 MVEE T IEICHEE Lo
BN ol FRGIEOWR « BREEAAOMGTT 21T o 72, ARITEOMEHERIZ OV THE LTV 5,
X—J—F : MBS, HI5E PRA, IRIGE AT NV, JRE AT bV, B

LE B O%e FEEREAR IR O ZARNMEZ FroE 2 2 & THEIC K D el i ATl 4 (R
WL, BEY A7 B RBTE D 2 EARENTV LU, BRI OMEZRIEOFN CIL, ¥4 MELoH
ERIGENE A B F 2 Thkx 72 2 A T OHEENT 3 U CTRT 247 5 BN B 2 03, RO HFRBNI Xt 2 7T
X RARFHE I A N2 BT 5720, FEEHOEMHEALECTH o7, EH - i, HEISEHITIC A
7 MVE—HVENTEE VD Z TR Y KIERFHFEREH OMREZ > TE 72, KIREAXY MLOR
HUZHEH LT 5223, - o NS EORRENR H o 72720, WEOMLEMER S o 7=, AR T, o
EREZRIRIGE AR NAVORIO 7=z, BIHIFEOR BB X OERBEL A RS LIsERIC N THET 5,
2. M AES LUBIEL HKISERERFICHW D ZHAXPNTHBA I L TEFIGEEZEL TWDH T
. HEERER] OB SV AR IR HUBA TN KR L IR ERBALT 2 B2 bivd, 2T, REZIREDRIS
BLATME & e B 2 RSN T &1k HUEB) OMKEER T & OBIR ARG Lo, MRTSRMEIE. WEDIX
VERROET VEMA L, EAEENE 0.5 [s], WiEiE 5 (%] &5 & Lz, #eo@EAaRHITL 0.1 L, #
ORI TRFZI LT & D0 TI 1% THEE., ZHXTITRRZ 1~15 [%] £ T% 0.5 [%] A B LS
REMT 24T o T, HUBENIE A I AT MVIBIRZ RO 48 O MUEEh 2 U7, F 70, keI HiEB O
DEREE D 2 e 2 B TR L, RO HLNZED 95 [%] & 5 [%lick T B ER D2 X 0 sk 7=B],
3HEER-F L KUK & Sl o BR A2 R, Ko i

AR Y L BN 5 L C IR 0 b S < 72D | 12 vy o
BRI K LTHAS < ROBAICH D L RERTE 10 i

Teo MEGERERIAVEV BRSO K L CRBISE OB BERS 2 8 o

D, HRDAFBLECTH S, ARIDORIEEA<s  §° T FE

NV DB O BR O I 1 Tk & #7770 8 5 A — & X e%ﬁip”s WY i
ELTEETSC b T, BREESOREROREE <y o & “demen® @7
MR TERICHEIHTE 5 2 &0 oi. LvL, B . T
DIDIITER W - AP BE T D, AIGEIRE & 5 {5 00 B R
BEXM

[1] KRG - flL, HI5E PRAIZIIT DIESARMEDORATL ., 2019 47+ He BOFER
[2] LI - M, RISEART MLVOEEGRIEIZOWT (), BARBRF PR RS PINGHEHENE ). 1986
[3] M.D.Trifunac et al., Duration of strong earthquake shaking, soil Dynamics and Earthquake Engineering, 1982

*Mitsuharu Ohara!, Yasuki Ohtori', Hitoshi Muta', Yoshifumi Katayama? and Toshiaki Sakai®
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MR PRA ICE T HFLBEER ST VA ORBIEICERS
EFXRROIRYBHITONT
Industry's activities to refine direct core damage scenarios in Seismic PRA
PR B, R HRA, R B3, BRR SR, JRB BERES, gk B, SR
I
'S HD, :RAWERE ), T 7T A, *HAIL GE, MHI, SHZ ESS, 'NEL

HARIZE T DRI EFTOHME PRA TlX, —fRIZFODBEIZED 2 U A4 OFEM 72 B N R #E 72 & IK F
RIZKLT, WO EEBERKENET L2 ETHRSFEEZE X TWS, AT, ZoFMEGERKS TV 4%
)& UM AIWr oOTE I 72 FEE R OB LA & T 5,

F—T—F: HEE PRA, ST U A, MM, DG ERS

1L [FC®HIT : 2011 £ 3 H 11 HORHAAKRERLEE, HARTIIY 27 FRETEM U5 o8 A0
WS, FRCHER A IO MERETH 2 FHBEICI T 2 Hi5E PRA ORENIKRE L, Bhdr@mENEEND,
2. RIMBIBER T VA DR : P L RGER VT ) A7 132 OB ORSHEIC L Y, fhoBIFEN R T Y
& DORPBERB AL 720 77T o b ORagstE s frE REEC 22 55, U 2 7 G 8IEH OBLR ) b U0 2%
BWChDH, WxEERL, R A0 D,” SEMZHKOEH (BT 5 HiEmICERE L, 0

7'at 2 ORI OV TRET LT, [Ti7eam | =3
PPRP
3. EMRUMO FOER : HHHN O o 2ofgc || [
o |F Available data, methods,
L, B4 57 A B (NRC White Paper), [EHN4k? SSHAC 3 g L E
(Senior Seismic Hazard Analysis Committee) D HFCIRLFEM B [Sommay covaaion T H
" S | B Ty — |
5 (NRC |Z35(F % FLEX ¥l HRA (TR 5 SIS0 4 8 (3|  [Emmreysscowsucmes £
B 4 . g E Flna\SSCs'nuGMCmode\s ] and Pedback 2
il LTz, BRI & L O, POBBER ST U T § 3 ‘— ' :
2 (8| [Cracacuston - 2
e L e R B e B N ——
BESHE T DB EONRAEI L, ZORMEE GRE £ |3
g PPRP closure letter
s L |

DFE) 20T 52 LT, HMFHIW OISR &7 L e ) A

X1 AT 5 2ok
EDE RS, GMZFEWOTnr A0 T7n—%E%2FE L], (SSHAC L~L 2 O34, NUREG-2213 X ¥ #xifk)
F7o, HMFHMITIIARFIRER DO T2 DIC NRERNLE L 725705, Z0HHEMFESN 20K (F.LEEH
FEOREGS) 28R L, FEAME, RENGIEMEOSH 5 7o 2A0MEL B LT,
4. FLH 4%, BTAIIWBELEZT v 2ORITB LORGEEZ1TV, HI5E PRA 2 — @R Ek+ 52 & T, [H
WIZEIT DU AZERIER ZHEE L S>>, HRLIFFNLEDON LIZEDTNELLNEEZ TS,
BE
[1] NRC, “NRC White Paper: Practical Insights and Lessons Learned on Implementing Expert Elicitation™, 2016
[2] PUEE RS, 107 SSHAC Y u =7 b s E, 2020 4
[3] NRC, “Updated Implementation Guidelines for SSHAC Hazard Studies”, NUREG-2213, 2018

[4] NRC, DRAFT - Utilization of Expert Judgment to Support Human Reliability Analysis of Flexible Coping Strategies (FLEX), 2019

*Takahiro Watanabe', Shudai Fujimoto?, Shuhei Matsunaka’, Bumpei Fujioka?, Ryusuke Haraguchi’, Takashi Kato® and Kensuke
Toyoshima’

ITEPCO HD, 2KEPCO, 3TEPSYS, “HGNE, SMHI , °TOSHIBA ESS, "NEL
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[3J06-09] External/DynamicPRA
Chair:Hitoshi Muta(TCU)
Fri. Sep 9, 2022 10:55 AM - 12:00 PM Room J (E1 Bildg.4F No.42)

[3J06] Improvement of Evaluation Method for Flooding Propagation for Internal
Flooding PRA
*Daichi Nagai', Koji Tasaka', Koji Shirai' (1. CRIEPI)
10:55 AM - 11:10 AM

[3J07] Applicability of computer codes of tornado-borne missile strike
probability toward tornado-PRA
*YUZURU EGUCHI", TAKAHIRO MURAKAMI'", KOSUKE NAMBA', YASUO HATTORI" (1. Central
Research Institute of Electric Power Industry)
11:10 AM - 11:25 AM

[3J08] Study on improvement of the efficiency of statistical sampling of rare
event evaluation applicable for Multi-Unit Dynamic PRA using Continuous
Markov process Monte Carlo method
*Tomomi Hanai', Satoshi Shinzaki', Takamasa Kurokawa', Kensuke Toyoshima', Masayuki Hijiya'
, Sunghyon Jang?, Akira Yamaguchi’® (1. NEL, 2. UTokyo)
11:25 AM - 11:40 AM

[3J09] Approach Comparison of Uncertainty Treatment in PRA and Dynamic PRA
*Xiaoyu Zheng', Hitoshi Tamaki', Tomoyuki Sugiyama' (1. JAEA)
11:40 AM - 11:55 AM
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MEREK PRA IZH T 5@ KIERBAMFENOEEL
Improvement of Evaluation Method for Flooding Propagation for Internal Flooding PRA
IR KM, BIE FER, B OLE!

YRR

WEBI K PRA (CR T DA HERE FE TR b b, HKRERED 7 7 VU T 1 LUK IsFEREL, £
DMV TR, AT, HFKREBREZIRE LICfKERRN O/ ONTIEKREREO T TV T
HAR-CBRE 22 D DI A VR EZF I L. 2 DIRAKGRERAE 2 8 ] U 72 KSR AT 2 384T L7,

F—J— K : NEG/K PRA, i/K1GiE, FEKERE, 772U 7 ¢ dhig

L [XC &I : NERIR/K PRA ICET 5, 1EROHAKGEHREFHIFIE] (BUT, #ERTE) Tl FRERRDBK
5 KR DKM AEZK) 0.3 m MR STV D8, T DO—RIEICHOWDTEIME T2 < BREICAS<E
AMEDOHERZRD N TN D, ARTIL, HKERE (1 R OBIKEE) 238 E L, EORIR (FBHE.
Wp &) LEKEORAMITE (AR T, AEDTRE) 237 A—2 & Uik ERBRZ £ L, FEK
BROZ7 72V T 4 (BB 2K PCWAWREZHE L, KM ETISEN L,
2. IEKEROBKEGERFIE: 1| FERIMIK OB 2565 & LI #oRERBR2] ORI, BEASBH < T ~D K+
DI EITHT DO 7 7V VT 413K 1.3m TH Y, fEREHE ((03m) LOTEERR SN, £/, BER
P& 2 J7 10~ DKEDAT GAZx LTI ORBGITRAE L7 (ORI © 0.9 m[1]),

BEPAIERE, BEEHDFS K OMUER 2~ & B & FRAEDBRRICTR > T A WS RAE L, TERTIETIR, RIEM?N S
DIANDIHZ BRE LT A WL EOFHH SN BN TS5, AT, ARBRGERZ S &1, BEAES
BLOERD D DR AW ZEE L7 Wi R 2 e L7,

3. RIKIGIBMRAT : X | [TIRKEREMNTE T L, X 2 IZIERFIEB IO }l%ékn”ffil vz ﬁfﬁ; u7
KR THONTZREOTZ7 7V VT 4 LIRAWVIREORRT — ¥ ##H  wxe EKER

38m¥min T LF LS
L7=FiE (BUF, REFE) & g U7z KIS Tl 2 =37, K .

&3 3.8 m*min (1000 gpm) D I K, EKIEAET Y T L EEET Y
T ORERIZZHZN 100 m® & U, BR K Lo ki ) 7 N PRRY.
DF 1.3 m*min (350 gpm) & L7z, WARAET Y 7 L BT ) 7 DER L3 mmin
WTFEKREREE L, BB F~0KEAR ZEE Lz, ARTFIEE —wrr
AT 5 LTk 0 WARET ) T CRERGENBEE L 2D, |5 Whrs (azs7)
Bt U 7 ~ O ARACHE R M 23 RIBIZEEAE U | IR FE A 30 7713

1 BKGEBEHRETIL

Pt

G
KAMEHE LA T L b, T
4 FED  ARFEOBRIC LY | AR BB RRHORE | L R s
W2 YETE D AR E BT, R e
sEXR 2 BHETU7 ~DRKEEHES

[1] “Guidelines for Performance of Internal Flooding Probabilistic Risk Assessment, Final Report,” Electric Power Research Institute
(EPRI), EPRI-1019194, 2009.

[2] D.Nagai, “Internal flooding fragility experiments using full-scale fire doors to evaluate door failure water height and leakage flow
rate under hydrostatic pressure loads”, Probabilistic safety assessment and management PSAM16, 2022

* Daichi Nagai', Koji Shirai! and Koji Tasaka'
ICRIEPI
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B PRA (TR -EAREYERERMEN 2 — FO&EREFE
Applicability of computer codes of tornado-borne missile strike probability toward tornado-PRA
LR RE!, b B, M 2T, OIRE R
YRR TR SERT

FEE PRA CTOIE M ZAHE L 7o MG e BRI AT = — ' TONBOS-pro 35 & UVEETORY O - s
WS~ DI RATAT = — N TOMAXI-pro Z AW T, JEF /) FE BT OREER bl - itz g & L
TofRAT 2 2 L, & o YA R L 7=,

F—0—F:wk, mERO, SmEERR, SHEa—F, EAE

1. &8

TRV AZE L TCOEEY AT BFHMIL, wmAAEEROEM FiEE Rk T 2 FB e LTE,
PRA AN CTH D, RIFFETIE, R - HaR - S S~ OB KN OFEESEMETMEL B L, KT
JIFEE T A B U T AR R 70 St T OFBURATIZ X 0 35 PRA IS AN 7o RGN F ik o 2 7l 5,

2. EEMREDOEEmEREETMEE
2-1. FERRBZEEREMEHNT 2 — F TONBOS-pro [1]

7 aA7u—HiHIl R SEEEEBROMRIIERT 280 - 55 - O ZE L, WREBIOE U EZER
NEHZDHEEBIT, TV F LREBREEZE L CTREY OMEERNLREFB AT 25 2 LN TE D,
2-2. B3R - BEVFEANOEHEMEEFE I — F TOMAXI-pro [2]

AT — N BeE (BoRKhElaoE - e - &
Bt - WER ) 2FE L CHOfR(deaggregation) L, &
BRI ORERAET — % & L2 TONBOS-pro (2 > TR
DD, ZAVEERREMEEICE M LR EHE N — Rk
B LA A D TE B R O YLl 22 1~ D4R B 28 e =8 % R
fliTsdZ ENTXAB,

2-3. REH A ~~DiERpI -

PIRBLATE O KEPEI B GBEERD HBRIC Skm) 0% 2
FfEEHWT, 10X10 HOEGH (BEEICHEY) AR
RF T DEFIZH D56 OENTHRER (X —7 > FHALR
EAE[1m?] Y 72 OEERIER) 2 1 IRT, TR L
L CHEZEREOREHE LB OND 720, 772U T it
MG Z biuE, HEHEEZIET 52 LR TE D,

log,(ofyr'm™)

-10
-1
| RH
13

S 14
-

1 BHEREBEUFYOEEHEEER (B
XEE) [FRIOmMA 10x 10 EDFE

3. S \ : _
S 72 2 PG 0D AR S S AT 3 PR M e o L 7 W, BBRES 7y b (RTPREO
ﬁ%j% - P TR AR LT =& 30m, EEROME DD S 50m) ]

[IVCORE, AREBEES, #eRimmss kM fENT = — K TONBOS-pro OBH%E, & H RtfFIeaT AFFEH#RE 020004, 2021.
[217L MFE, AREBEE 5, MBI OO AR B 22 e SR 31l == — ¥ TOMAXI-pro DBH¥E, %) RBFFEFr AFFEER S NR21004,2022.

*Yuzuru Eguchi!, Takahiro Murakami', Kosuke Namba' and Yasuo Hattori'

!Central Research Institute of Electric Power Industry
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CMMC A ZRW=T/LF1=y MBI PRA [SERARTRER L7 4 XY MREHRLICEY S5
Study on improvement of the efficiency of statistical sampling of rare event evaluation
applicable for Multi-Unit Dynamic PRA using Continuous Markov process Monte Carlo method

e B, gl ERw], BN EE B SR, R 2!
e KB, in
VR =T U 7 (NEL), 2B KF

ARFSETI, #fg~ /L a 7Rt 7 re (CMMCO) EE2 W81 PRA IZEBWT, £ 7 Ve ithE
BT 2 FLAEREE RO 7V OEFHELZRE L, BERED/NISWVER (LT A X2 R) 2%
HNZ R 2 L2 MET LT,

*—J—F: 880 PRA, MEHRHEES, Mt~/ o 7lfE, L7 AV b, BT A0k
1. 88

CMMC % HWTZEIH) PRA IZB W T, v F o=y FORIKERKFERZIILO LT IHLT AN FOFE
iAE R OGEEMEA R T 270121, T AV EICBW TR RRITER A LE L 35 2 LR RE AR
BB LD, AWZETIR, vV Fa=y MEOIBER KN Z S O T i R 2 DO TR CoE T
Fvm FHEIT K0 BRI EHET 5 FHEIC DWW TR 2,

2. BAFE

AR TIL, VT AR FOREMRp ()W NS WE D, AREES CGEAEMRITILS FHLA KM A2
YV TFTHEE) pl ) EEARIED Z LICK 0 IHMBRE AR LS5 FIEARET D, CMMC EICE
DRl R AR S D720, FROAROFEEOEREA IO C TR L VEEEY (T T v
HEEOMITORE Z V9 ) 2T 5, FEEIR. LT AU MRAEREORENIZE W TARITOER

IZHEM LTV D, mawwﬁﬁw (1 § 56/E05)

3. ARV Wacer I 1- ;Ef(t)k)) L (1)

S R % 5 1 L= B3 OO MRS SR (1 Zpice) oo (FEIARE)
£ % 2 R FIRFHERERE I DI A2 & b R,
QORI & AR DI E 2 T, RITHK e
104 O CMMC Y12 & 2 3Gl % M L7z, &4tk 0014 - ol
DRI 100 7 — AFHE LI AL STEMORE 0012 - P
REK 1IRT, BT HVaRICBTHES — 001 1 1 I
BRI R ARRETRIC L > THIASES 2 L go,oog L ] = \
T, RAEMROTERE R 2 R EERDB S, ZOR ;RHo.oos S| -
MEESMERL TG Z L RHERTE 2, 4H%D o0
BERRE & L TiE, JRET VIS Uikl 72k 0,002 4
EHIEDOREFENZET D, 0
SEXM _ 1 2 10 30
[1] Takashi Takata, Emiko Azuma, EVENT SEQUENCE

ASSESSMENT OF TORNADO AND STRONG WIND IN ERENE/REREE(p'/p)-]

SODIUM COOLED FAST REACTOR BASED ON

CONTINUOUS MARKOV CHAIN MONTE CARLO METHOD . b = 1 ol S A
/T\ IS H |=¥s] A @ %2 0) ENG s
WITH PLANT DYNAMICS ANALYSIS, PSAM 13, (2017). BT 2SRRI AE PSR O JE A TR ORFAA R
B
Biprlg s TAbifEiE K (HOKKAIDO UNIVERSITY), Hi1- 71 & A 72 12 (NUCLEAR SAFETY RESEARCH ASSOCIATION)

*Tomomi Hanai!, Satoshi Shinzaki', Takamasa Kurokawa', Kensuke Toyoshima', Masayuki Hijiya', Sunghyon Jang? and
Akira Yamaguchi®
! NUCLEAR ENGINEERING, Ltd., > The University of Tokyo.
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PRA & B PRA [2E 1+ 5 FREN S 5HE5 ED R
Approach Comparison of Uncertainty Treatment in PRA and Dynamic PRA

oW, EE SR, Bl gl
A RIE A SR FERE FEREAE

WERGm U A 7§14l (PRA) TlE, FHREEDBRO AN S L EELEDT) A7 OERLNARETH D,
LorL., BBRBEOR 0512 X 0 3R RN I NBIME N 5, ARIFFETIEL, 76k PRA & Eh89 PRA (2
BT DA & OFEAMTF-Be 2 B8 5 O R5AT OB 5 Heile U, #8180 PRA % W CEHEGER L ifEt— N &
DIKEMZEEEZET D 2 & TRGRII AN S DIRICHE G TE 5 2 L 2RT,

F—TJ—F : PRA, ) PRA, BARMIAHE S, FRFGRIOAHED S BEE OMeR AR

1. ¥#E

A NERN B A 52 5T EREZEEFEEEZRA L TCERREEZITOIZIX, PRAICED Y A7 D SHE
T & e S OIFOFM N LB T 5, BEY PRA X, PRA B 7 /L ORFEIRY /R B 2 B RaICERE L, >3
2b—varEHWCI A M) T Ly b (BT A, SHELEE) 2HET 5 L3, VAIERD
MBI BEME 2 L Ew 5,
2.PRA [THE T 5BEROFEL S OSE

3O AN S ORT A =X DORMENS, TET VORMENS, ZEMEORMENEX[1]) 7,3 PRA O
FEEICEET L, RTA—FDORMENEIL, AX "YU — 73 8 U— (ET * FT) OEKRAR/RT X
—HIFET D ARMEN S TH D Bl BKFEROREMEZHERT LR T Y T ADLDIE), ET/LOR
N ZT, FLSHROBEMORN LT T U U 7 IFEORFE RN T 5 RN S THD (B BUE#RIE
KRR D ANRERERHEE I BT D RO A +4r, el R K S (2% D E T VDR .

3. PRA & BII PRA D 1+ 5 F 5N S 575350 EL B

PRA OARFENSFHT 7 v 2 Tlk, K 1Q@UIrnT Loz, =7 areikze Ay, MRSMTEI NN
T A—HRET NVDORENS BB TE (2], L L IEHRD PRA Tl #E5 0 H Y EE (Physics-of-failure)
RF OVEBNERE DR FEZ FEICHEREE 5 Z EIXREECH D, Bl 2 X, KA s OREME & NEISASMNA 2R
AN b OBRAREER SRR IET D, KA Zs DNENIET FE LG EIR (ECCS) Ry 7 DAL AT~
v K (NPSH) |Z84 27 i@/ 72 NPSH 3% ¥ B 57— 3 > OIAIZENR Y | B 7 ORI 70 ks 5
SIS ZTAREMENRH 0 | KA DS EI B E T3], 2D X ) 7o dilEds A & RN D5
BEIIHER PRA BT VICERSFIE & L CHGATe Y, RIRFICKRE RN S ZBATH L LD,

FRLOME AR T B 720, JAEA TiX, X 1(b)DOENH) PRA BiEA4$ER L, BA%E L7 —/L RAPID C
AT o7, IRERIRERS I 21— 3> (MELCOR2.2), PRA E5/L (ET - FT) RUMEEY . Rk
SOREEE (SSC) DEFEM LT /L (SFEHC~ L a 7T )V) A L TA Xy FERE O B S 4y
I [4]% B L, K VGER RS — 7 A ERT D, ZOME, VATERICE END RN DOERL
ATV, —EDET VAN S 2K 5 2 ENA[RE L e o T, FENTOB] & LT, BWR D24 B IR A=
% (SBO) #xtgel L. LUl 2PRA OB HIRBIE L AR & F AU 5 AHED S DFER DA 27975,
X2 1%, SEmPRAE ZE L SR AEREREEET Y ORI THY . B PRA ZRIHTAZ L2k, v —
U AROMEREZ R TS Z ERAREE o T,

NI

() Uncertainty propagation in PRA
5 ; /
g I [)]

) 20000 40000 60000 80000

PRA
modeling

Point estimate value = 1.38€-3

Probability-of-Frequency
(A simplified BWR SBO

Peak cladding temperature (K)

[ 20000 40000 60000 80000
Time(s)

[X] 2 Hifr o — 4 v ANRAFT 2 iR o

4. FEER

VR a2 b= g VZESKEHR PRA 2V, U R 7 HRIE R O OFERIAT 2 [RIRFICHEE TE 5 2 & 2k
L7c, Flfotefe & SEm e O AN 2483 5 2 & T, kO PRA THH{L L72 T & LHfEE— R &
DBIERICEWL 5 Z LR TE, FHRFOMEEIER ORI 5 2 E)f) PRA DA ZMEZ R LT,
BEE AT, BT T 4 R MR S S RS 2Rt (FRY L-L L EERERHY ) R 7 FHBFE OB
BEONERGEORG) FE) ORRO—HTH 5,
&R [1] USNRC, NUREG-1855, Revision 1 (2017) [2] M. Modarres, PRA, Encyclopedia of Nuclear Energy, Volume 2 (2021)
[3]1 EPRI, 1016737 (2008) [4] B. Youngblood, LWRS Newsletter, Issue 4 (2011) [5] X. Zheng, et al., PSAM16, Hawaii (2022)

*Xiaoyu Zheng!, Hitoshi Tamaki' and Tomoyuki Sugiyama!
!Japan Atomic Energy Agency
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[3J10-14] HRA/CMF/Decommissioning

Chair:Tomohiko Ikegawa(Hitachi)
Fri. Sep 9, 2022 2:45 PM - 4:10 PM Room J (E1 Bildg.4F No.42)

[3J10] A Study on Human Error Probability Considering Environmental Change
caused by Multi-unit Effect
*Sunghyon Jang', Akira Yamaguchi?, Tomomi Hanai®, Satoshi Shinzaki®, Takamasa Kurokawa’,
Kensuke Toyoshima®, Masayuki Hijiya® (1. The University of Tokyo (Currently,Hokkaido
University), 2. The University of Tokyo (Currently, NSRA), 3. Nuclear Engineering, Ltd)
2:45 PM - 3:00 PM

[3J11] Consideration of human factors in safety of spent fuel pool using the
CMMC method
*Kaito Mori’, Yuki Morishita’, Akio Yamamoto', Tomohiro Endo’ (1. Nagoya Univ.)
3:00 PM - 3:15 PM

[3J12] Importance Measure Considering Common Cause Failure
*Yasuki Ohtori', Hitoshi Muta’, Toshiaki Sakai® (1. Tokyo City University, 2. CRIEPI)
3:15PM - 3:30 PM

[3J13] Research on problem-solving strategies and processes to achieve safe
and smooth decommissioning
*Toshiyuki Takeda', Masaki ONODERA', Shintaro YAGI', Tomoaki SUENAGA’, Harunaga
YANAGAWA", Kiyoshi NAKAJIMA', Junji ETO", Hiroshi SUZUKI" (1. Mitsubishi Research
Institute, Inc.)
3:30 PM - 3:45 PM

[3J14] Research on problem-solving strategies and processes to achieve safe
and smooth decommissioning
*Masaki Onodera’, TOshiyuki Takeda', Shintaro Yagi', Tomoaki Suenaga’, Harunaga Yanagawa',
Kiyoshi Nakajima', Junji Eto’, Hiroshi Suzuki' (1. MRI)
3:45 PM - 4:00 PM

©Atomic Energy Society of Japan
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TILFAZY rREIZEIBRIBELCZZE L - AKBRERIZREHT S8R
- 77 V1 #RIC &L S REERUFIREORE
A Study on Human Error Probability Considering Environmental Change caused by Multi-unit Effect
- Evaluation of Impact of Skill and Manual using Fuzzy Inference
oOKE, a2, R BES, Hliy BewC, BRI EIES, SR SR, ke HZS,
VRO G dRlE R, PR B R R R), PR =7 ) s

AT LT =y MEE (KM X 2BREZED ANHRERICG 2 D BOBEKIICONT
RAVT U FRy NU—=TETABLOT 7 ¥ 4 iz AW E 8z Ehi L, ARIERRROER(LEIT- 72,
F—I—F: v Fa=y MNEE ANERBAE, AT xRy NT—7 0 Ty P #HEm

1. %8 . vV TFa=y M)A FNCEREFENEETLE, BETLT 70 NEEL U AT AORLER
IZE -5 TT T2 bR B REIIRA L 2 BT 5720, FHo s OEEE B O NHERIEIZBE T 5 R
B, AR VALNLE VWS TEER BT HEEZ LD, L L, 16RO ANERE (HEP) fHBiTET
E IO OBREE(LIC L A EEEEST L2 ENRETH 7=, AFFETIL, XA TP T v hT—7 (BN)
ETNET U iR EHW T AT =y MY X DEREA(L A B FE L T2 HEP ORI & 5t L 7=,

2. ATHEANA D& Z AL - AMBERFEEETIV - ABESEMHMhFEO R, AR TSR & AR - &
AT ADOBAELENZ FH S E D EE - RO EIZER L7z F ik L LT ATHEANA (A Technique for Human
Event Analysis) F£[1]73% 5. ATHEANA F{ETIL, Waaah I8t (Error-forcing Context) & FEIILH A
BRI A 5 2 ZREERZBET 2 ONFHECTH D, AR TIXEITIIIE(2, 3] THRE LRtk U A 7 31
EFNMCBWTIHEET 5 AMRBRICEELY 52 5 4 >OEHE (HERH. A ML A, BEEBORGE, F
JIESE) ZWRRFEFRILE L, v v TF o=y MNEBNRRBRFERRIC G2 HHEBEY, "M UT Ry hU—7
ETNE AW EHEFHERE TR L, EERGERRNIC L > TEIEZET 2BEOBEERD A ML X |
FERIR N2 T D EDE SV OEKR S 2 T8tk 3572, DMLD (Dynamic Master Logic Diagram) % >
THREFIR, A ML A, BE, FIEEZANETH7 7 P 4ETAVEZEAL, HEP ZE&IL LT,

3. 77V HEREAVW-ARNBREDERIL : 77 2+ (Fuzzy) Him | wee

X, BEERVE AR D - DRI A1 THY . Ty DA EE LV IMA | o
ERHWD, 77 VA BAIE. B S ZHCERICEE ISR O 7ol R
(AFETIZA PLALIFHAR) ZECRBES VO KEZEAL, 77
A REBDBERENEDT 7 V4 FE (RRTIEA FLVALVLEREHE) I8 | -
THEANEA LAY Yy FEE V- BTHET, 85I, IF-THEN JEka |[2rer ¢ ST
Fo7 7y Vg —nixHWTHEROHR A I LT, 77 ¥ 1 /b—TIL, (@) WE - (510, FIRE 1 FAPT
WDEZ % b EICA P LA, BRI HEP ~5 2 5 BB O S 2 ‘
WY D, 7T VA N—ND—EERBITT D,
c A MU AR (EHRET) &S 728 R % L3 < 725 (HEP #40)
- FREERB MR T — (BD) AT _REEEEZE T <D (HEP H#N)
I, BEEBORAME, FIEEOHASCT I B AIRRARA~E X 58
IZOWNWT T 7 V4 =V ZHWTERE LTz, X1 DMEWGAITBIT
L FNEFEDOHEALT S D HEP ~DORBE LG R 2R T, FIENZEA DB | K1 Fuzzy fdwic £ % HEP Gl
Ba. BRSNS WNA00%LL )R DA b L AREN(Q20 LLE)FEICIH VT HEP ARk & < oz,

4. #EGB : AT, v AT =y MEBIC L OBREA(EDS ARHIRER A~ 2 DB OWT, A ML
A LRI OEAIZE B L, BN IZL D@7 MER Q7 7 ¥ s HEmaz T IO 2 2O/RT A—
Z IS NHNBRRER G 2 D BOBK S OFE BB Lz, fHMliOMRER, REZ (L EZZE L7 AR
LOFHENRETH D Al L 257,

SEHR
[1]U.S.NRC, NUREG/CR-6350, [2] #EHAEIfth, 1006, 2019 JF+ 12k DKE, [3] HBARM,. 1007, 2019 4EF+
NEERFKORE, [4] T, 77 2 Big— & L0, SR, 2010

R )

ZPLR P O)

*Sunghyon Jang', Akira Yamaguchi?, Tomomi Hanai®, Satoshi Shinzaki®, Takamasa Kurokawa®, Kensuke Toyoshima® and Masayuki
Hijiya® ! The University of Tokyo (Currently, Hokkaido University) 2 The University of Tokyo (Currently, Nuclear Safety Research

Association) * Nuclear Engineering, Ltd
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5 BB 7 — 1 DREHE G T IC 31T 5 CMMC %2 AW ABEFDEE
Consideration of human factors in safety of spent fuel pool using the CMMC method
HROWE, RT R, K BERY, ERE AL
VLR RE

EEEFERBUIC BTG OMIGAEETH 5 45, ANEROME I Z 0B oRE-CHICOVLEES WIC X 5
TET 2, AFFECTIERERFEABE 7 — v (SFP) Dt 261 & L <, AREE DRSS SFP DIRREIC X -
TET 27 — A2 REL, dEtvra7@#fEEy 7 ArmiE (CMMC %) 1 X 2T 2l A7,
F—T—F : CMMC i, WEREmIYY R 7 3, ARJIKF, SFP
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HERAREZEE L -EEEERDRER
(2) HFREETRHEL S SRBEOHBLERBGICHT HTHEICEET H1E1F
Importance Measure Considering Common Cause Failure
(2) seismic vulnerability measure against unexpected multiple damage
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[1] Vaishanav, P. et al., Gupta, A., and Bodda, S., Nuclear Engineering and Design, 370 (2020) 110899

2 4 6 8 10
The number of unexpected failures
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“Yasuki Ohtori!, Hitoshi Muta ! and Toshiaki Sakai?

Tokyo City University, 2CRIEPI
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(1) BRLEBEDVRY - REDEFEZHFDEYFELED

Research on problem-solving strategies and processes to achieve safe and smooth decommissioning
(1)Summary of risk and safety concepts for decommissioning
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*Toshiyuki Takeda!, Masaki Onodera', Shintaro Yagi!, Tomoaki Suenaga', Harunaga Yanagawa', Kiyoshi Nakajima', Junji Eto' and
Hiroshi Suzuki'

'Mitsubishi Research Institute, Inc.
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REMARCRLEEEORRICA T -RERREBBE LU TOLRICETIHR
() BRLEBEICHEVRET IELRIILBSFAERERYMOLSFEIZDINT
Research on problem-solving strategies and processes to achieve safe and smooth decommissioning
(2) Disposal options for low-level radioactive waste generated as a result of decommissioning
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*Masaki Onodera', Toshiyuki Takeda', Shintaro Yagi!, Tomoaki Suenaga!, Harunaga Yanagawa', Kiyoshi Nakajima', Junji Eto' and
Hiroshi Suzuki'

Mitsubishi Research Institute, Inc.
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Influence of Cut-off Frequency of Modal Superposition Method for Seismic Response Evaluation
Using Three-Dimensional Finite Element Method Model
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BEXH

[17Y. Iga et. al, “INFLUENCE OF CALCULATION CONDITIONS ON REACTOR BUILDING VIBRATION DUE TO AIRCRAFT
IMPACT LOAD?”, Proceedings of ICONE-23, (2015).

“Takahito Kumagai', Kazuma Hirosaka', Naotomo Maruyama’ and Yusuke Minakawa?

'Hitachi, Ltd., *Hitachi-GE Nuclear Energy, Ltd.
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PWR Sl [RFIFEMBFDOMBR(CH T S EREEZEE) BT 5 BUERTHIRE

Numerical Analysis for Clarifying Dynamic Buckling Behavior of PWR-CV during a Seismic Excitation
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NuScale “VOYGR™” DB FEE
(1) BRI EHARERADSH
Technical Demonstration for NuScale “VOYGR™”
(1) Technical Features for NuScale “VOYGR™" and Participation in Development Project
LR OEEE ', A RE, N ORI, KK SEIR!, iz HEdl 2 Paul Boyadjan®
"HiH 7 v —,3L, 2HI, *NuScale Power
NuScale SMR Jii-7- /)38 (LN, VOYGR™) %A H#§AK7 % NuScale Power Module (LA R, NPM) %, ZEGiE
BHDOEARIFEIRZTER LN S Y 2 — /b RETOEFE 2 ED T I R Th 5, ZWEJT“&
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*¥—7—F : SMR, NuScale, VOYGR, & ¥ = —/ 1k, EPC
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“Ryuki Tahara!, Yasutomi Morimoto!, Daisuke Koike?, Yasuharu Kimura', Masanori Ijichi?, and Paul Boyadjan®

1JGC, 2IHI, *NuScale Power
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NuScale “VOYGR™” DBAFRALE
(2) RFFEE - BB ORE - BLERMREH
Technical Demonstration for NuScale “VOYGR™”
(2) Engineering and manufacturing technology study on reactor building and components
i R, H2E R, AR #RE 2, Boyadjan Paul®
'THI, 2 Hf#E 2 = — 3L, 3NuScale Power

VOYGR™ |3 —{&RIZRE; D JF F-4F NuScale Power Module (LR, NPM) ZHH LR FHREFRTH S,
VOYGRTM@EM‘Z L 725 NPM & R IR R OF% G BUERIN ) O BRRA & A% OFHBEIZ O\ TG 5,
F—J—F : SMR, NuScale, VOYGR, %zl - BU&EHE

1. #E
NPM O EEEifkas T D HMNA O IR = 2T 2 e ¥ = — kb3 2808 - BUE - JE4HE
OFEL KO VOYGR™ IZ%T 2 EBZ MO [ EO TR DWW THE T 5,

2. RFFRE - #BRORA - SEHiTRN
2-1. HERLMER LICH TS

WEASENSNCTAE L 2 B RHUEBICK L T2 MR L a2 felr U, B3 - GEES WL 5 R 747
AR TS 2 SRE U To, MRS A ARATIC X 0 TR AR R OV SR A B 88 O REA 24T\ N T oD FLE L 2 #5572,
ASBITHE T 70V 7 ¢ FHl 227G A Lo R MO H 72 2 h EICED (e,

2-2. TERBOREH TR

AR L L CIRBERICHI DA W RS Z B+ 5 NPM ICOW T, @IRE AT > L A O K - SR
DEMRFT 21TV, W - AN 2B Lz, R HrdRICEmnEH Lty o —uid, B
WA TR0 v 7 7 v FHREZ @ U iR 5B oI1E ), SR « Jarve, BRysihm L& B8 L - Rt -
BRI~ O ST = 72,

2-3. SEOGE

NPM D5 #EIE, 2029 4RI KET A # AR ESLFZEFTN TEEER A 2 TE L TV D, £ 7L T, R4
[E~ VOYGR™ ORI AT 7-I5E 2D T 5D, VOYGR™ OHEANBHIEIZIE B ARMBZE L #EE L CHH
L, EBSEBICKDEME BIET L L bic, 37 T4 F = — RIS T HABZE . FEREMNE A A48
LT E OREFREE: LI oW TRET 2D T L,

Eif53
AR, RFFEEEGR TR X—THBIFEE BTN 2 D FRe R 5 I B 5 R
DIRED—EFH BN LIebDTH D, BRSO ZIEFHICH L, T ZICRE L, REHMOTEET,

*Daisuke Koike', Satoru Kai', Yasutomi Morimoto? and Boyadjan Paul’

ITHI, 2JGC, *NuScale Power
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NuScale “VOYGR™” D) B $£ =T
(3) RFFEEED 1 —ILEICHESEHELZZRE L-BERE
Technical Demonstration for NuScale “VOYGR™”
(3) Structural Study Considering Transportation with Modularization of Reactor Building
UM sl !, g AE, R R, MR P, W R, o 2 RA RE,
/it KA1 2, Paul Boyadjan®
"HfEZ v — 31, 2HI, *NuScale Power

BfEZ o — S Udfal s AT 5 FERTELDEVa— N ITEFEALE ey NEITEESH
4, —NuScale SMR ¥ R EHF ThH 5 VOYGR™ OJF FHFERIZIT SC MENEHA INS, AT,
VOYGR™ JF 1A EE ¥ = — /L ORMFHEE, 5% OFEFREZE IOV T 5,

F—r)— K : SMR, NuScale, VOYGR, Modularization, EPC

1. &5

HiEZ 0 — VL TliX, ZHZOAM « AT T N TOIEEESEIC VOYGR™ O FFEEEZEY 2 —
MV TIE TR T D it & i L T D,

WHE Y 2V LA, BRAEHEEICEI L, BRI Z AT 5 SC 8tk &k Oes - Bl R0 DAk
INDEY 2 — VAP O CRIEL | Bk E Tk, TV a— Va2 RAF T2 THETH D,

BttD 7T v MR ORBRICESE, BV 2 — VDA B L OEDORIEN DGR TOR AT ETO
VU ARRE LT, BRELTEEY 2 — /WK LT, EEREORIE L ENE A TN L, RS O LIS DWW
TELEL,

2. iXEERE L-BERE

FAFEBNOR I 7 — O/ 7at A Y 7220 T, 1,000 ~ BHEDOW L DNDE Y 2 —/LiZ
SEILT, SCHIREDBREEM ., RUBER - BLE SIS THNOEY 2 — LY — NICER S, £V a2—b
ELTHNTHND, TDH%, LOLO M (Lift-on / Lift-off Ship) DT v FWNITE Y = — /L Z U L 72 IR RE Tifg
FigE T 5, EERRHITRR OB HERX (Z Tt L, SPMT (Self-Propelled Modular Transporter) & FE(EIL 2 H AR
WEHEO FICE Y 2 — /2T, Bk E Tk 5,

FRy—r Rz T, L - R ERERORNEZEBE L, TV 2 — /UREIC R E AR D %
BERDH DD, RELIZEY 2 —/UEIEICKT LT, WL - [ EESROMEREME &N Lz, ZOREE,
MIEREIC I AT DM EICH 2 5 2 3CFiE O —ED il L3S b,

SRITEY 2 — NV LIEOE 2 5 FHICmT, i LA ZBE Lomat 2 3292 TETH D,

HEE

ARIE, RFEEEER T X — T EE S EREIIG X 2 BRI 7251 B R SR F )
DEREO—E AP LI bDTh %, BRSO ZEHICH L, 2 2L, EUEHOEELFT,

BE IR
[1] IAEA Nuclear Energy Series No.NP-T-2.5 “Construction Technologies for Nuclear Power Plants”

* Eiji Kawada !, Yuuki Sato!,Shunji Kataoka', Tomoyuki Umezawa!, Tsuyoshi Fujita', Shinichi Aya', Yasutomi Morimoto',
Daisuke Koike?, and Paul Boyadjan®

1JGC, 2IHI, *NuScale Power
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NuScale “VOYGR™” () B F& K &iE
(4) MZEHERICHT S RFIFEED#EET
Technical Demonstration for NuScale “VOYGR™”
(4) Preliminary Physical Damage Evaluation of Reactor Building for Aircraft Impact Assessment
ek e, AR BT OJIE SEEY, R RE, MR 2,
JIMA B2, /i KJ1 3, Paul Boyadjan®
"R m—N 0, PR, CIHIL, *NuScale Power

KIE NuScale SMR J5i7 /138887 (BLTF. VOYGR™) DJFHAgtEIE, KERFHRAEEM B Tk
2> 27 U—h (RC) WiETH-M, BUEIFEIR =27 U— bk (SC) W& ZEH L= # LW ARG S R,
XN TR, IICHIZEHEE 2w E ISR DBERE S v TV b, —JF VOYGR™ O B AREN~DE A%
ME L7258 1ciE, EWHBNS G 2 HlZes @ 285l 23 sk o Hi 53, AR TIE. PR BE L LT,
@§®%§x%m (2B U C 5N L 7= AT BRIl W TR 3 5,

F—"J)— F : SMR, NuScale, VOYGR, i ZetkfErze, F1tret=

1. ¥8

AL, VOYGR™ 7°F o b T B DA BT ZER AT I DWW THE T2 b D TH D, TMAIZRHEF & L
T, R FRREES I LT V2B L, RABR 72 T2l 250 B 4 VEH S8 OB RE O j#
ISR 2 Al 217 > 72
2. MR ZRARAT

AP R OIRIA D RC i & SC MREDFLEDS, MZHEEZEN % B E T 5 L THERMERICE 2 5
BN OWT, 3T ARESRET V& - W2 & 22 it b FEl 217 > 7=,
2-1. FRETET IV - b

(RABH) 72 R L R B 7 0 7 7 A NV 2SR B 28 B & U CERR L, TR R 2 [ 5 I L - A PR E R
ETMVEA S 72, RCHEEDHRTFEEETT VICIE, BEMHEBELI-ET MbaiT-7-, F£7z. SC ik
DRTIFRERET ML, RESRE BE L I2E7 /UbExiT o7,
2-2. FRETHRER

RC HEEZ X D IZERNT Cld, Sk OBIIROT AL a7 U — FOEMOTHOFHE 21772, F£72,
SC i1 x 3 D B ZEHRNT Clx, RO SBROT AL N v 7 U — N OJEMFOT B Ol 217 > 7=, FHHOE
REHIZ, VOYGR™ 7°F o NRT-IF it OMI 2R S L B AR 2 HEE L. RC #iE & SC MG D4 BE
PIRE DI EAT > T, T ORER, MIZEHEH#E OB TIX, SC #5if T RC M5 L CHIARE 2 3 FIFR LK
W5 2 EMNATRE L WD B LA B LT,

BEE
AFElL, BFEEBERT 2L X— Pl TS IS 2 A e i T B e ¥
DEREO—EBEHN LT DTh D, BMBREAD ZEHICH L, 22t L, RS OEERT,

*Yuki Sato', Shunji Kataoka', Eiji Kawada', Yasutomi Morimoto!, Tomoyuki Umezawa!, Takahisa Kawase?, Daisuke Koike?®, and Paul
Boyadjan*

1JGC, ?Kajima, 3IHI, “NuScale Power
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Atomic Energy Society of Japan 2022 Fall Meeting

Oral presentation | IV. Nuclear Plant Technologies | 401-3 Reactor Design, Construction and Examination of Nuclear
Power Station, Aseismatic Design, Nuclear Ship

[3KO7-10] Improving the Operation of Nuclear Regulatory
Inspections, Development of Automatic Design System

Using Al
Chair:Fumihiko Ishibashi(TOSHIBA ESS)
Fri. Sep 9, 2022 2:45 PM - 3:55 PM Room K (E1 Bildg.4F No.43)

[3K07] Study on the improving the operation of nuclear regulatory inspections
*Shintaro Yagi', Junji Eto’, Hiroki Sugino', Masaki Onodera’, Kiyoshi Nakajima', Nobuaki
yoshizawa', Kiyoteru Suzuki' (1. Mitsubishi Research Institute)
2:45PM - 3:00 PM

[3K08] Research on the improving the operation of nuclear regulatory
inspections
*Junji Eto’, Hiroki Sugino®, Masaki Onodera’, Shintaro Yagi', Kiyoshi Nakajima', Nobuaki
Yoshizawa', Kiyoteru Suzuki' (1. MRI)

3:00 PM - 3:15PM

[3K09] Development of Automatic Design System for Piping, Air Conditioning
Duct and Cable Tray Using Al
*Shiro Takahashi', Keita Okuyama', Junta Yamada?, Tomoyasu Inoue?, Eisuke Wakabayashi?,
Michiaki Kurosaki?, syonosuke Yukita® (1. Hitachi, 2. HGNE, 3. Hitachi Industry &Control
Solutions)
3:15PM - 3:30 PM

[3K10] Development of Automatic Design System for Piping, Air Conditioning
Duct and Cable Tray Using Al
*Junta Yamada', Tomoyasu Inoue’, Michiaki Kurosaki', Eisuke Wakabayashi', Shiro Takahashi?,
Keita Okuyama?, Shonosuke Yukita® (1. HGNE, 2. Hitachi, 3. Hitachi Industry &Control
Solutions)

3:30 PM - 3:45PM

©Atomic Energy Society of Japan
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RFNBHFREDOERAREICH (+1=-BFR
(1) REHFEERAOHRIKRAEDAE
Research on the improving the operation of nuclear regulatory inspections
(1) Research on current issues in the operation of the inspection system
)R ORER Y, VLR R, 2 sl NERSE RRELY, PR OTE Y R CEP, &R ERY

| SRR

FSE T 2020 4 4 A0SR (1 DMEBIRE) 285 AT S 40, ARGER 2 BIfh S iz, FH S,
JRF-H AR A Ok SE 2 BECT > — b - SCRRARE 2 920 L. ARSI 63 2 BRI L o
o, EMARICET 2B AR L7e, 26 OMARE RICEED & R F) B A i B2 oD Fe2h it &
B DI, BRA QAT — 7 RV Z — L EBUREICET Dikim a7 o Bl 2 (k9 2 LB 278 L 7o,

AF—"J— F : Nuclear regulatory inspection, Reactor oversight process, Risk-informed, Performance-Based

1. ®E

2020 4 4 A 55 HiifT S TR I EIRAEHIEEIC OV T, 2019 AR, 2020 4R & FE S - iiE (R
(BB ARG L LT o — MlEK A &2 B a—fld) ([T THERS S AU/ BRAREE K ONE
FERe7R L kIR 95 T LT A . il D FERhMER _EIZBET S Ak R SER 2 AT 0 Z L 2 B Y
LT, MEEEREICEDIMBEZ MG L LT v r— Mll&EE2FE L7, 70, RTPFEE 2k X

(Reactor Oversight Process : ROP) % 5&iti 9~ % K[E D &k #EIEH) O —-> T& % ROP Enhancement (2 B9 2 SCHkFH
B AT LT,
2. REHBEERICHKRSAEEME

T — FEICBW T, kR L TREE O DRI T 0 BBENH LRESE > TWVDH LD
fRD R SN —F T, OFMERIEZORELIMRLIBEEMAO N EDOM L, @FEILIEET T - FLHL
PR EDMEDONRER>TND, @7V =T 7 EARKOETHHE - IEFEHICHT I HEEE LDa I 2
=r—var SHMABRRCEREOAT = BV =D TOala=r—ar, Lo mficsnT
AR - A S e, e BT ORSIREOEEO M EICIREREOEFN— g U EHE
THLZEPRRENTEY, EFN—a U &fffr - 1 LT 272D OMIGIRO & 2 Bl L ERERZ
WET 572012, NRCIZBITA2MAEEOMELHELIT-OICEMIN TELRVMACERT 22 L3627
77 a—FT&H Y, ROPEnhancement (X NRC NAD AT — 7 R F— L OEFinZ i E 27-. ROP i F{b4
LNHN) « RN TIETH D, MNBRITEAEICB T 2BBEOMETH D LIRS 20N, AT —7 7K
NE—=EDaAI 2= —a rOP TR A EBER L7220 Bl 2@ B+ 2 MM 3B B Il 2,
3. B

AW, FF BT [0 3 4R DRk S0 SO R 58 (1 70 B A o> 38 ] ko Y i
T A) FE) L LTTDRAE LD THL, AMTFFOOBRZRALLLOTHY , LT LD
S ST O SR A B9~ 2 b D Tl R U,

*Shintaro Yagi', Junji Eto!, Hiroki Sugino!, Masaki Onodera', Kiyoshi Nakajima', Nobuaki Yoshizawa' and Kiyoteru Suzuki'

Mitsubishi Research Institute, Inc.
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RFARFREDOERBEICHIT-BR
2) BRFEICHT HWERDBRE
Research on the improving the operation of nuclear regulatory inspections
(2) Examination of improvement measures for current issues
ULHE 7E LUK ORER Y, AZEP GLMEF Y, NEPSE ORPE YL e E L R EIL gk JEIRY

s

P =R A TSR

T IR A E DI - B A A I 2\ Sek9 2 BRAR 55 M OVRIHIEE o) SERE 2408 L T, SRR O#E %
L, AMARRE Ot NRC BMEAEORBRAZ AT D) »oOERELZEE 2. TBE ORI HHIKRE
L DBUR & B F 2 IoER A Lz,

* — ' — F : Nuclear regulatory inspection, Reactor oversight process, Inspectors, Risk-informed,
Performance-Based
1. ¥E

AR TIL, 2020 4 4 H )BT S 40T 2 05880 U722 DRI AESIE IOV T, Rl IREE O
T IR AR A L Lo 2 BREAR AL e VRIS EE O ERE AR LT, BIRoOBELE L, 2 bico
WTHNBA#E O NRC MEAEEORBRE AT 5) NoOBAELZEE 2. RIHEO IR LICBET 2
YER ORETZITV, 5% OHIEEROMGISGEICE T 52 L2 HE LT, 77— Mi&SE THil
SRR LT Fes B O BB A S B O BUIR &2 B & 2 T- SeER A Mt L7z,

2. RRFREDHH

Ji - AL A A ) P2 DAkt RO S I DR D O b, B OGRS 5 & & bIT, FRICHIE
EAPHICEWTEETH L LB ONLMmMAICERZ Y T, BUROME] 2RO X 5121 OEOHRR &
LT Lz, fili L72BUREEED 5 B FHICHE L ZEXHLNLHRO 45D b E Y 72OV THNIE#®RE
ZARZZ Tigem L. WERFEOMMZER LT, ORAEFOMTCartr 2255700 ala=r—
3y, OREBEEONELEEE AMER, ATy POEHEE I, O IHIHIRAE IR SR L
NI =R ANR=A b« URT A T F— b FREIHRD X v v 7 @PRA (ZBET %

3. MR -BE

T — FRESE T S RIS LT, I E O B A EE OBUR A B E 2 7o yeER A
BEtL., LT 4 00BRTHEREZ LV DT,

ROV i LT & NRC IZ X 2 SFEEB O EMIN/Z2 L B2 —

RAE I EOEMR MR & 1 Em Lo 72 O HE R

BN - SR 7 AT i AL oD B A

EROMERE Y Y —A RV Ak
AKIAENFEIL, S BT O AR 3 R T ik S S R E L6 (7 HHHIRE O o
BRI L IS 72fiA) | L LTITONTE b D TH D, o, ARRIFFLEOERZEHLIZ LD THY |
WL b U BT O FUR 2 BB L 72 6 D Tl R0,

B35 MRSt =25 B WIZERT. A 3 4R 7 DR S SR F 508 (R DBl & O E
F ORkFERISE I T 7o) FEEREE

® 0 0 6

*Junji Eto!, Shintaro Yagit, Hiroki Sugino?, Masaki Onodera® , Kiyoshi Nakajima?, Nobuaki Yoshizawa?!, Kiyoteru Suzuki®

Mitsubishi Research Institute, Inc.
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AIHBEZRAW-EE. ZHFV L. ¥—TIL LA OBBRH AT LORAR
(5) BEERERZTZERE L -8R
Development of Automatic Design System for Piping, Air Conditioning Duct and Cable Tray Using Al
(5) Automatic Design Considering Piping Heat Expansion
s SRS, Bl 2K, IE RERE, EE EYE 2, AR JEh ?, Rl @A 2, TH fRzAh
"ML, *HANLGE, P HIMEEEGIEY Y 2—a X

RS FEFERTREER O = X MK, TRRENE, (BErEm B BRI, B, ERA 7 b =7 LA & H
kit T VAT LB L TR, AEERTIE, BWERLFBE L TRE Z AEkitd 2 FE2 T~ T,

F—0U—F: ABRE, BE, ATHEE T UG | AEEEEEL—)
———
1. #&= | BRI

e el FRELDLE
HUF Alam e a#Rs

HYL T, Al (REEE)ZFM L ABRGEH S AT A& L T
Do —Ji JRFJIBEBATOBGH T, MR THEMT 2 RE OBMZEOE

D

B PR BT CHEAME 2 TR LTV B0 BRI R, Bt L memam  EE

TEMT B3, BB LREOFEELERT 5720, AL Z A0 | ;;;%@@W&L

T, IR EE L BB R E AR L, ——

2 BERBEOREEEE L AHRHOFIE B BREEOFIR
51 OFITCRIAS £ LCOBRINT D, (FLoIC AL e REE REQ )
G ) THBR L, BRORB AT 5, KErmE Ty PN REo ‘
HHOERT L, E\ECXAVSAIE, BEL SR L, TEswr (L1 ket

% % Al CHEh#FT 5, ASMEB3LIOOBED ML 3K s

TRET IVOAREFIEFEM) TR OR B LM T 2, N

3. BROREFEE LI-BERA & FmEERM :
3-1. RFEROTELZEEL-ADHHREER SRR
ASME B31.1 OBZIER % 1 C, 522 &8 T Al TRE % H ,
AR LTl 2 2 (SR, BRI A I T X B IRJE 25°C T, g
BAEL— N CHERRE L, IRE S0°CTIx, RO ELEMNT D | -
. BEDL@T, SEE Lizb— F S RE SN, WETSCTIE, B S '
BONL@OFE T, ER Liz— N THERG SN, ok, BE®ITRK
W BEEIL7e— R 722D T, BUROZEN NIV, kD X 51T,
Al TEWIEDO B A FRF LBl O BB EBAARETH B,
3-2. RESROFEDOFERER
Al TEWIRZZE L CHEERG LR EEBWZEEZ ZE L WiGs
OFEFREFR VIR L ORT, RE 715COEMFETH L, KPP OHEIT
FEM CEtBE LIS TH Y . F5IMNIL ASME B31.1 OFFAEMEIZRT 5

_____

| SR 75C |
B2 B A

i CTH D, Al CEZIRAZERE L CHERREF T 5 &, FEM TEHME L 7= 51 A
AN IRIELLT & 720 . ASME BRIl bl 23 R & 72 > 7, RN TS
R R EBTORE % BB TE 2327 2% BR L TBY B %gg ﬂ“g; ggg
EAEZE L CERE 2 BB T2 AR %257, 103 (NG) 76 (OK)
103 (NG) 76 (OK)
SEXHE 46 (OK) 46 (OK)

(1) ASME, Process Piping, ASME Code for Pressure Piping American National Standard, B31.1

*Shiro Takahashi', Keita Okuyama', Michiaki Kurosaki®, Eisuke Wakabayashi?, Tomoyasu Inoue? Junta Yamada? and Shonosuke
Yukita? Hitachi, 2Hitachi-GE, 3Hi-ICS
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ATHEEZRAVESE, ZRAFI b 7—TIL LA OBERRE AT LDOMF
6) RFATS > b~DERHI2
Development of Automatic Design System for Piping, Air Conditioning Duct and Cable Tray Using Al

(6) Application example 2 to nuclear power plant
I FERY, JELR EWE Y, B @B, AR S, @i SRR, Bl =K, ATH s’
"HNLGE, *HAN, CRNEESEY Y 2—var X

JRTF S BTG O 2 A MERL, TGN, FEMEn B2 BRI, e, ZWE 7 N, =T LA &
HERGT 5 A7 LALLT, Al BB AT A LD EZBE LTS, RTI7 T FOREL— bt
EIZRWTIE, BRA RIESTF T REFMENRHD A BE R T, Al BB AT AT, ZUHLEBELE
N— NEFEZ AR L LT-, ARETIE, Al BEIREH S AT A2 H T 7T MCER L-—Hl 280+ %,

F—J— K BEREN, BO®, ANLHRE, 7 VX /LiEEF, BWR, ABWR

1. &5

Al BENERGEH S AT A ZHACREE O/b— MREHZEH Lz, SiZOBE L, HAAIOITHASR CThH DA
AR RBAOSFTICEE SN~y FETEES, HAROEE LV — MNERFT 2127z TiE, B
EW a7 BT, 2RE LTOREMENSR)/NES 2D L) REEL— MR FEE LY, 2, Z0fth
DEBFFE(TL 2.2 A M E 272 LT, BENV— FHEZ T 208N H 5,

2. RFATS Y FOEXRREE~DOERA
2-1. EEWEEERDO-OOEEEEICDOINT

Bl M MR OBLE N & | B L — D OKRERITEE, IR, KA -
Tob— bEHERMBETH D, D, BEZEE, K, KL X5
ZEEHEEL. BEORKICIK S TBENLV— N ETDHRMEMHTZITo T2,
T HEEEC L) REELV— N ERDIGHICE N TIE, EHE T T b
i, BRI A REICEET D L 0 A v— MEIRE Lz (K1),

222, RRBHICB - -EERBHEROEEICONT
Al BERRGH S AT L Z2WA L. R R_T v 7 MR L+ 5EE LV — b
FHEZ I L 7R R A2 B 2 1R, T Al HEERGH AT A2 72
RIERIERICE S & BELV— hOBPIZ, LY a—% . T 14—
FHOMFRANRT ¥ VT 4 ZHUICEAET D52 ENARETH D,
23, B — FEROLBREIZDONT A
302, [A— ORISR L 72 D BRIE D H 72 5 100 ROBLE % L 2 RRF v 7 JEY OEE L — s R
i L7k A2 T, MR ORERIT, 4G 2 72 HR SR A 2 l
T LA, BAEETT ) 7S RN R Y | B RICONT VaEel LT one A
3. EE RIS L T-6%~+14%DIREE T 5, FEHIZB N e
Ti, Rl & 72 Bb— bR GHOR) 2R L BEHE SM RGE & L076I0%
OiLdN— M EEBRT L LN DL e b, REFEOREL— |
BE A BB L, BREFEEMOKREE BT,

104%-106%
106%-108%
108%-110%
110%-112%
3. #E5 112%-114%
. oA
HALCBI%E Lz Al BBIRA S A7 A2 D 2 LI kY, RN X3 B — F RO LR
WZHR D KD SILTIHAKRDOEEIZHOWT, AN BEFHZEE 2 72 LT, BEVEIMR)/NEL 72D X
O 7RV — REFEIAFIRETH U . BBV — B EHE O PR EH @ FH rTRE 72 s L &2 157,
* Junta Yamada', Tomoyasu Inoue!, Michiaki Kurosaki!, Eisuke Wakabayashi!, Shiro Takahashi?, Keita Okuyama? and Shonosuke

Yukita? 'Hitachi-GE, ?Hitachi, *Hi-ICS

1 BEJS D ORLE L— MR

a1
o W

N D 3= Wu 0o
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Atomic Energy Society of Japan 2022 Fall Meeting

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

[3L01-04] Fukushima NPPs Accident
Chair:Hiroyuki Yoshida(JAEA)
Fri. Sep 9, 2022 9:30 AM - 10:35 AM Room L (E1 Bildg.4F No.44)

[3L0O1] In-Vessel Phase MAAP Analysis Based on the Latest Findings on
Fukushima Daiichi Nuclear Power Station in JFY2021
*|kken Sato Sato', Takuya Yamashita', Shinji Yoshikawa', Michal Cibula?, Shinya Mizokami® (1.
Japan Atomic Energy Agency, 2. Tokyo Electric Power Company Holdings)
9:30 AM - 9:45 AM

[3L0O2] In-Vessel Phase MAAP Analysis Based on the Latest Findings on
Fukushima Daiichi Nuclear Power Station in the JFY 2021
*Takuya Yamashita', Ikken Sato’, Shinji Yoshikawa', Michal Cibula?, Shinya Mizokami? (1.
Japan Atomic Energy Agency, 2. Tokyo Electric Power Company Holdings, Inc.)
9:45 AM - 10:00 AM

[3L0O3] Fukushima Daiichi NPP Unit 2 Suppression Chamber Lower Part Leak
Caused by Seismic Ground Motion
*FUMIYA TANABE" (1. Sociotechnical Systems Safety Research Institute)
10:00 AM - 10:15 AM

[3L04] Temperature change due to oxidative cooling under the fuel rod exposure
in Fukushima One No.1 Reactor
*Kiyoshi Yoneyama', Kazuo Watanabe?, Kouji Kihara®, Kouhei Kawano (1.H.O.Yoneyama, 2.
WNR-Cx Watanabe Lab., 3. Tokyo Gas Co.Ltd.)
10:15 AM - 10:30 AM

©Atomic Energy Society of Japan
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2022FKDAE

BEE—RFHREMOVTOZHMR Z R L 7= In-Vessel 7 =—X MAAP 472021 £ )
(1) 2FEHEL 2 SRBNER
In-Vessel Phase MAAP Analysis Based on the Latest Findings on Fukushima Daiichi Nuclear Power Station in JFY2021
(1) Overview and Unit 2 Analysis Results
epk & T eEk Y, SRR, YT T Iom? dEE il
VAKIEFFIRERR SRS, P HOE R — T 4 TR

IF 77 PHEREICEY, ZNETITH LN E 272 2 58, 3 58 MAAP T % i
L7z, ZHICE D, JFLIERL. FOWE O T T LT L~OBAIT, T 7 L) ABITHE O mHEIEE) O il
THAERTT DL L bIZ, FUWEOIRELRE&REI, TH7 VI ABITHEORESELZ TR Lz, K
Wt CIL AR & 2 BHOFMFE ROV TIR RS,

F—D—F: 277 27v5 b, 1F2, MAAP, FTEi7 V1Ao7 7Y, @l

1. 28BE BET 7 VRO HLOZDIIERT AL ABITT 7 U SCRFE /5% (RPV) Nk T 7Y
DORGUCENREETH L0, RO 7 7 FNHRERBREMTE L, 77V ORKGERE X iETS
liE, FHERBRECOT 7 U FEPENEE THDH, £ I T, MHXISRIERO T Z v N T — 2 N
BR2 S 3 SHOFEERIMM AT L, 1 SITE O EToICHME S L TRz ED 5 Z & & LT
W5, ZHIVETIE MAAP =2 — RZMEH L7c 1~3 S OMHTEEE[ 123l SV TW AR, 0%, Wil
DHERRS, K SIS T DATREM ORI X > CTHEGEROBMBIED LN TNDE Z Enb, RETAMELE
B E 2 72 MAAP it 2 5%, 3 SOV TENE L7z,

2. BIREBORTE AHHTOEH BT RPV N TOREZ bR &3 257 0B OB - (b7 H Z R BEZE b o4
BIZHY, ZhIRESEET L LEEDONIIF LR ER EE2FRIC, 2 5L 3 5 (TFRFOR
i) ORFFMEMANIRT D22 & & Lic, £72, R LEZERFE (SRV) OB, REREAK SRR -
LB R, K OB D OKAHIRIREF 72 &0 AP IRFMEICONTIET 7 v b T —2 L OREGIEIE
HLTEENEEZZOLNDFMZEFLICNT A —Z P —A 2TV, FHFEZRE LT,

3. 2EMEATRER 25 TIE. WbhWwd T LEAE—7 ) FHCFELAEIRLLL, ZOBESHO 152 )E
HE—7 | BFRZERAEWIRE D KL R ORRE (TMI2 D [b—2F 7V | JR) T3 &0 TR I
LT AT L. ZOMIZFLIEET I 28ROBIEREITLI-boEEZLND, BT —% LDkt
BIZ LD & MAAP f#HT CIEER 2 B — 27 o @RIk A /NG L T2 ATRetkE s mv s BEfF O GOTHIC =
— REAT[1OFE R D, FTET LT 2BITT 7 ) O X0 HENRILSMEE2HEE L, E1LIXTEHT LT A
BATHIO MAAP fEHTHE R, K OY GOTHIC f#fr % & L2 N7 LT ABATH ORI L D ZrO #N & Zr Jid
EHME TR L2 0THD, Zr OEBKE L, ZiOy 3K 29t & RIS TV S, &8 Zr 135 6t #RkFE
BE ORI T 5 U-Zr-O F D Zr (EIZ a-Zr(0) B3I 18t L7e>TWD, ZivH D Zr D KEB/FIFF LT
AN EF OARIRBEUTAFAE L T b DT, BERORETTH LT AE T LIZbD EHEESN D,
£1 TEHIVTLBTHERD 2 ERFOCHEEETH (B kg) (SSITAT 1 —/b. SSO.EWE(L SS)

THT LF LA THT LT LB
U-Zr-0 - Ir Zr0,
Uo 7r0 $80, z ss B,C E
2 e ' 4 0 7r 0 t & | -15 002 | +20, 264
104922 | 9088 | 376 | 20,951 | 19.197 | 7 1,832 | 17,912 | 1,003 | 175,288 | |t | 5,949 | 29,352

SEXE [1FHRE W, BEE IR IIIEFT 1~3 5RO L - AR ORBEDOHEE & KAV IR 5 M5,
%55 mIERHRS ). 2017 4F 12 H

*Ikken Sato', Takuya Yamashita', Shinji Yoshikawa' a, Michal Cibula? and Shinya Mizokami?

1Japan Atomic Energy Agency, *Tokyo Electric Power Company Holdings.
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(2) 3 BHBNBERLSROAR~DFA
In-Vessel Phase MAAP Analysis Based on the Latest Findings on Fukushima Daiichi Nuclear Power Station in JFY2021
(2) Unit 3 Analysis Results and Use for Future Studies
I fER, fERE &L HIERL Y77 Ioamu? L 2
VAKIEFFIRERR SRS, P HOE R — T 4 TR

ARHETIE 3 SHISHT D MAAP fETREA#E . BEFF GOTHIC f#tTIZ 55 < PR L) ABATH O &Rk
EOTFRKO, TH T LT LBATMEOIRIEICED 2 2,3 SHOEL A% DOIE~DIEFIZOWN TR D,

F—D—F:YEP77H9SFUR, 1F3, MAAP, T 7L F o577V, &@elk

1. 3BHBITER 3 SOV LBIERBD TE7 LT AT E TIZ 6 FEMLLEZZ L, AL
PRBFDOKY 36% D3RR L TN ERHIi S e, WERREHTIREME & < L P OE O NI T LT A ~O BT
23 2 SREOLHA LV bEL R (BoH) . 2 OO LEREeR OB LBIH Sz, T VLI
AT LT IRAREHE RPV £ ) LFAC X > TR 7 L A EM O 7 7 — )V EEDRSHEIN L 72 IR B8 TR R
Wohifb L7 EHEE S L2203, ERIREL 7 — V20 T 7 7 A N (JFLIRERD 20-30% & HEE) 12DV T

I, BERPIRE R0 Lo TR LT DI T LICaietEdny dH 5, T 6 OFELDMEIL TS L 2%
118 1 B O 5 HICRMBEMEERE T chHSh- b0 L E 2 bb, GOTHIC EHF[1] & ik
5L 3 EBRIZONTE T LT ABATR OB BRI L2 /NG L TV D ATREMED & 5, R 112 MAAP
FricBi 5 T 7 L ABATRIOFE DL OIRRE & GOTHIC B OFE R &2 B & ICHEE LIZ FE 7 LT 48
7770 ORETFREZ RS, THT LT LABITHOBRE Zr 132 5D K 3t 208 9t U-Zr-0 @ Zr 1
2 5L D B 6t 224t TH D, TNHDOEE Zr & U-Zr-O D% < 1% 2 SRlEER, 1A DB L OYF LT
HOMBFEIK CTEL L TW b OREROEETH T LT ACE FLEbD LHESND, BT —10%
DFHT FAPNMIOBETO Zr EDREENTWEHDEEZ LI, WRLMR Y F X FoEN-8Y oh

WX Z D X 9 7 Zr(IER#e B D 2%F )R U-Zr-O([7] 8%FEE)DELIZ X 5 (U,Zr)0s 72 ENE TV H

REMERND 5,
£1 TEI VT LBITRIEO 3 BEEELHEEETH (HNAL : kg) (SSIXAT 4 —/L, SSOIFEE{L SS)
TE T L+ LFEITHI TE T LT LBITE
U-Zr-0 - Ir Zr0,
uo, Zr0, SS0, Ir SS B4C 0 7r 0 it ZIeE | -8.372 [ +11,308
102,175 | 6,093 44 17,634 | 20, 482 37 4,307 23,770 2,629 177,111 ik E| 9,262 17, 401

2. SHROHAR~ADFER 2 5. 3 5L bIo, T LT A8T7 7 VI3 RN AR ERE £ C°m
ZATWEbDEBZLNDLN, MNbZORBARNE LR, HEFET 5T RPV N0 & U —fiffE &
NTFAZN~DT T IVBIATNECT b D LB LND, NWHFHEEND 2, 3 SHETIIRPY NIRRT 7Y [
TAANBATT 7V OB EBICHEREZN DD LHEINDN, ZOL I RENELHFKICIE, 7LV
FLBATT 7Y ORBEOENFBEL T DL AREEDS S D, SBIIAMIE TR L2 2, 3 B0 T 1) A
BATWE DR AEICER L, T VT A7 7 U AR OFE 2 FRIICHIAT 5 L &bz, WA
FERRC 1 F SREGUBHBE IS T — 2 13 o T AR BN D b OO BURHEE 2 BT 28 mbHv) - 77 Y

SIHTHEIR & DEEEGVEIZEESWT, RPV WSO T 7 U BEROPER PR E 2 M L4 2 Z ENEEND,

$EXHER [1]1. Sato, et al., ”Evaluation of core material energy change during the in-vessel phase of Fukushima Daiichi Unit 3 based
on observed pressure data utilizing GOTHIC code analysis”, Journal of Nuclear Science and Technology, Jan., 2021

* Takuya Yamashita', Ikken Sato', Shinji Yoshikawa' a, Michal Cibula? and Shinya Mizokami?

1Japan Atomic Energy Agency, *Tokyo Electric Power Company Holdings.
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—{R &R DIREE & rdE—
Fukushima Daiichi NPP Unit 2 Suppression Chamber Lower Part Leak Caused by Seismic Ground Motion
-Hypothesis examination and consequence-
Mg St
VAN 2 T e 2SR

The leak should have begun with the Earthquake on March 11", 2011. The hypothesis is validated through detailed
investigation into the S/C water level behavior until occurring of station blackout (SBO). Concerning consequences,
calculated result reveals that the S/C water level decreasing by the leak should have resulted in uncovering of the

RCIC pump suction line inlet and quenchers to lead loss of their functions.

Keywords : Fukushima Daiichi Nuclear Power Plant, accident, unit 2, Great East Japan Earthquake, ground motion,

suppression chamber, water level, leak, safety function, RCIC

1. REEDEEEE  Figure 1 (T SBO FEA2FE T S/C KM LA OFHAME & FHE THIE & O AR L TV,
ML T 72 ARSI T — & €028 @ 60 & LD | = KIRIZ L ABEMIEEZ A2 b D%
. RLTHD,20114E 3 A 11 H 15:39:30(23851) HAEIL59. 5mm T 5,
T Rt FHETIL S/C TN DERENT v AR IFLER AR L BTED L
S (SRV) PPAVRIE K OV TP WRHER A IR (ROIC) SRR (= 5
WTRD, THRAF—RT ROV TIERIR IT X D S/C 7 —Lify
ENh R A BLfe 9~ 5 72D 7 — LK IR FHIME 2 e & L7z, KO L
. ST HMEIZIRIFEZ]C 77. 8mm TH Y | FHUEDO T AWK 2 H D
s e s & 3 DALD WA S/CIKEBA B 0. 805m O & (RHR, HPCL, €S 7K
VTV T a T A EEE) . HE 10em® T 14:48:30 IZHEE o2 &

WELT, MIF=UDORIZLVIFAVEE KD TEHE LR % Figure 1 777, £ 15:39:30 TOfE
X59.5mmCTHVFEE E< HoTnD, BFDSLIEFVHELSHoTEBVRMOELSZRLTND,
2. REBOWE Figure 212 LR LI REDIR 2 W MR L7-856 D S/CRAL L b —F 2% (T/R) KAL
DFEAE R AT, S/CANMIZ3 A 13 A 16 i 20 AEICH 7 > A~ — F i K OV RCIC P T i (S/C ST
. 5 2.876m) AN TDETIRT I 5, &HIT 14 B 9 HF 25 4rBICIE
o RCIC KL 747 &2 v 54 BB S (1.59m) % CAMAE T+
o WMVVAZTIXZ OEEH IV @V T 9 RFEIZ RCIC AR 778

5 8 8 3

Water levelincrease (mm)

5 8

———————— T = VKBAHH UARRE & eV BEREA 8L T D, 14 A 11 I 50 Sy HHIC

Waterlevel (m)

(17 =2 F % — T (1.372m) NFEHS D £ TRAMETFF 50T,
S YRo® YR NBE® YBI Mo Yuiw ¥sew i 352 < & IE) :huﬁ§:7o‘—‘/l/7k J: 57J(;Lf<’4 éc:}%(‘f‘fﬂﬁ*& & jﬁ%ﬂ"l‘i#@gx 7

time
Figure 2 Calculated water levels in suppression chamber (5/C) and

torusoom (1) of PP Uit 2 TEVITENERT S, 14 H 17 FE40 3EIF AV E S (0. 805m)
FTKMME T T DD THAWAMEILT D, T/RAKALIL 14 H 5K 20 5N S/CARM LY bR 78D,
BER  [1PRE . RIS 5 Rt 4 Rt IR 2-13, 2015 4 12 A
[21H, TS5 2017 45 10 A B EHREENE, [31H, /%4 2017 RO KRS TR 1 E17

*Fumiya Tanabe / 'Sociotechnical Systems Safety Research Institute
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BHEAZSETIICES#EL PCEE

Temperature Change due to Radiative Cooling under the Fuel Rod Exposure in Fuku-Ichi No.1 Reactor
Recursive Calculation of Temperature using a simplified Cylinder Model

ORI B OB KRR JNEFEE
'H.OKIL WNR-Cx JEBAFFEAL ST A 4 \E 1 R RERE =

f&— 1 5D KFRAERF OHEE ITITFEN 203 & 0 A 2R A4, PO OERRE T L DTk s . AREIXME &
L7 BRI SET WMZ K DIRIT 24T 78 o 70, JREHEE 1% 35 43 TKFEFEA D 1500°CIZE D & DEGHET /L
LIFIEFRROFRERZBFTE Y. BT VIS Th o THREARNEIREHITH 072 2 L 2R LT,
F—0—F: R, f@—JR3E 1 BF, PCRIEAEL, Y a=v A - KAKKIS, MEET L

1, #8

2021 FER DS THBET /M K D KFRAERB O EZRED L, sV THEET VT ~D
TRIRARH Y . AEZF O REZIRE L, 08T 1 SHKERRARSIIE L OREL Z54 5,

2. FHUBE. HEARLHERR

B DOERGEE T L L R U < FREEEVE B H IR D 1% & 5%E Uiz, BEHEORE BIZ (LY 7 v ORk LT,
BOGHF OBRE 2R 2 my @ & 4 m OFFEISERIL, RGN 10 2F], BT HIANZ 20 5EIOFEHR L L
7o REIOBERIIMRILY 7 OWBUCKBEROERILEZ T U, BT HEHBIRTEE D,

qgq=¢Eqo A (Ti*— Tz (1)
FHERFEMRZ 1R & Uz, BREEEVE 1% & LA OREZ b A2 X 1 BE A ZX 2 12777,
BEC BE(T)
2500 2500
2000 2000
1500 / 1500
- W s s
500 500
BT (43) .
0 0 10 20 30 40 50 60 70 80 90 100 110 120 02040608 1 12141618 2 22242628 3 32343638 4
S\ ST TS, N S S —i — —iE FEm
X 1. FALE TOREZE 2. ETRHOEES A (35 53%)
3. EE - &R

B 1 O3F . HUCIREE IR DEE I 35 /3 ic v a =0 A KEFAET 5 1500CIE 78 D, ZAUTERRET VY
E—HT 5, SRS SIRE L, BT L 04 E 982°CIaxt LT, HELED 953°CTH Y . kG TIX
6200C CTH -7z, K 21F35 % OMEET N TOLTFMOBESMATHSH, MFEF.OEh BTk, Eig754°C
23 i 1228°C X D ARVEE & 72> T D, 23T ESiO A EID RN FiOBEE L D H RKE W2 L &R
T SCHR 2T, FLOBENTHEHREIN E T, BVEEIIEE T 5 L oftih & —8d 5, HLIRELLITER
AbABMLEDLRY, L LAHROBEE 25, FLO—EIZKINRD DINTIIZME T T VR R D7
VY,

BEXH
(1] KILER, P85 & 1 SHOMREHE T3 DRI K DIREZL (). [T )55 2021 FEDFES
(2] BEMHCGETRR AP VAR - AKFRIERILE D Z o 72y, AR, AAESHSETEE (2018)

"Kiyoshi Yoneyan al 1H.O.Y0neya|| a), Kazuo Watanabe? (*Watanabe Lab. for WNR-Cx) Kouichi Kihara® (Tokyo Gas Co.
y
Kouhei Kawano*
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Energy Storage

[3L05-11] Fast Reactor Thermal Hydraulics
Chair:Masaaki Tanaka(JAEA)
Fri. Sep 9, 2022 10:35 AM - 12:30 PM Room L (E1 Bildg.4F No.44)

[3L0O5] Evaluation of core thermal hydraulics in pool-type SFR
*Junji Endo’, Hiroyuki Hagiwara1, Akira Imamura’, Tomo Imamura’, Ezure Toshiki?, Hamase Erina
?, Masaaki Tanaka® (1. MFBR, 2. JAEA)
10:35 AM - 10:50 AM

[3L06] Development of the integrated analysis model for the ex-vessel
phenomena in the sodium-cooled fast reactor
*Mitsuhiro Aoyagi', Akihiro Uchibori’, Toru Makino?, Hiroshi Ohki® (1. JAEA, 2. NESI, 3. NDD)
10:50 AM - 11:05 AM

[3LO7] Development of fundamental numerical simulation system for integrated
safety evaluation in various innovative sodium-cooled fast reactor
*Akihiro Uchibori’, Yasushi Okano', Takashi Takata' (1. JAEA)
11:05 AM - 11:20 AM

[3LO8] Development of fundamental numerical simulation system for integrated
safety evaluation in various innovative sodium-cooled fast reactor
*Takashi Abe’, Hirotaka Nakahara', Mitsuhiro Aoyagi® (1. HGNE, 2. JAEA)
11:20 AM - 11:35 AM

[3L09] Development of fundamental numerical simulation system for integrated
safety evaluation in various innovative sodium-cooled fast reactor
*Masateru Sonehara’, Mitsuhiro Aoyagi', Wataru Kosaka', Akihiro Uchibori’, Yasushi Okano'

(1. JAEA)

11:35 AM - 11:50 AM

[3L10] Development of fundamental numerical simulation system for integrated
safety evaluation in various innovative sodium-cooled fast reactor
*Tohru Suzuki', Haruki Honda", Shuntaro Aono', Ken-ichi Kawada?, Shinya Ishida?, Yasushi
Okano® (1. Tokyo City University , 2. JAEA)
11:50 AM - 12:05 PM

[3L11] Development of fundamental numerical simulation system for integrated
safety evaluation in various innovative sodium-cooled fast reactor
*Yuji Ohishi', Tomoya Takatani’, hiroaki Muta’, Toshiki Kondo?, Shin Kikuchi® (1. Osaka Univ.,
2. JAEA)
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Evaluation of core thermal hydraulics in pool-type SFR
A E L KR 2, AR e, AR K
T A 2, JmIME OBCHLNEC, Mt IEME?
'ZZEFBR V' A7 LK, * AAKETWTIE RS HAR

2o 7MF MY U AmHEREF (X2 7 8F) OBEGENIZON T, BREHE L3y RVEO R RE &
OEVRFE N B B T X D BRENNTE T VA ERR L, AMEIREE AR 2308 & U7l PERRNT IZ L 0 EASIERR T
MO HARTEERBREEI TR £ CORMAMEIZ OV THERR L7z,

XF—U—F: 7 N U LARENEEF, o 7 AE, JFD 3 IROTEMRBNENT, RBHE SR B R B R AT

1. 5 ¥ 7 AE oGS & OVLRFTNICE T 5 720, 0.0 %2 8 TR F- P 2 2n N O 26 R 5T BV
LG AR L, B IRTEERFREMRRIZ 35 1T D BREHE B RO G IR F v v 7 O B0 B) 2 8 U2 fifght © =
HIEAT FIEOREENMETH D, AW TIL, IMNBERIELRRE 2 XI5, BEFO T U U ARBRZ R I %Y
PEHESBARAT 238 U CHEZE L C & 7=, A LEREMIENTE T L &2 s
& 7 BRI BRENRAT #E R DWW TR,

2. fEMTET NV L RN T VOIS & o~ 9, T = — RIiX
STAR-CCM+% FHV . ELiEE T /VIZ Realizable k— ¢ EF/VZ @A LT,
JFLERIE, P F G OFAMIFOFHF 2 2 NGBMEOBLEN G K 212
AT LIS, EBAEERNEHOBREE EORRITET Wb T2 4E
KTET B L, FBHT A > ¥ 2 [ ZEA RN OIRE S0 & BliE LT, Bl
TR R E R TR RN RRE L 2D Kooy EI LTz, By
ROVEBIZIZSAEL T IA1LZ Cheng & ZKEJF M Gunter &2 O FE /48
KRXEBEHAL, 37 F v o2 BOREN RS 2EE LT,

3. FRATRER 22, TR R OB E LT, NAF.OESRED O
SRIEH PRI AR & 7T, JFODENCRB W T, EAETERRRFIZ X, /N R

JARDE K ZE TEAERNIBOELTFEIR CiEN K E W, BR BELE
ESRRBG TP LI OTEHA K X < 725, T/ b kL L ik \\\\\\v /;akin
DIE T TR I 5 RN OB EB 2 TWATHE T Fmaes,
DT WML, Flo, 1 RGRHAMERIT, B ARTEREREVR I ERS — B
TERRIF O 2% P B PR AL, BIESE L= 1 IRoe 7" 7 > NEhRHE o EMEA RN A 5 S o sl
FRATAS S & R — T % = & A TR LT, e

4. R PO E S TR IR R AN & X GUCHENTE T L & AR (o DAERT RN - SRARS B ﬂm’iﬁ%m‘

1 fifdr=E 7 v OHENS

U SR & 52 L, AN OB B AR bh. w0 1B | y 025’3
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BEE RBEEEEDNDLDOXFEREETH D [ 3 FREE R EF IR
HILEIEDO T2 O OB O—BE LTEBLIZRETH D,
SEZX# [1]S. K. Cheng et al., Nuclear engineering and design 92.2, 227-251,

o
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=

0.2575
JRIL D D O BE B [m]

3 L ER T S AR

(1986). [2] Gunter, A.Y. and Shaw, W.A.,ASME Transactions, 67, 643-660,(1945). [3] PE4f 5. PNC-TN9410-96-289,(1996)

*Junji Endo!, Hiroyuki Hagiwara!, Akira Imamura', Tomo Imamura!, Toshiki Ezure?, Erina Hamase?, Masaaki Tanaka?

'Mitsubishi FBR Systems, 2Japan Atomic Energy Agency
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Development of the integrated analysis model for the ex-vessel phenomena in the sodium-cooled fast reactor
HEO O, IR BEE !, B R, Rk
IJAEA, ?NESI, *NDD

T b U T A Al O e SIS T DI - AR 2 — EEHES ST = — N & LT, SPECTRA DB
FET->TWD, AUIETIE. TR D LREESCT P v Ah—=a 27 ) — MAIAENEOHEFZ D
PEsRE & LT, A ERICR T 28 - BRI O be T V2R T D,

F—T—F:F M) U LmHEEE, @EES, FAESR, SR ULREE, SRV LA—ar 7Y — A
HAEM

1. 8

F hU DA (Na) GBHEHEHF CIEHEMBIRANT 5 &, Na BEEHRS & SUST D Na BRBEC, KEFAEN
Bashbd Na—= 7 U— MABERBEL S 2, JFODEEZ ML BEFKE & bic, ERRoFEs R bt
AWNCRHE ATRE & 35 72, AL MRl = — K SPECTRA OBAR A HED 5N TWAH[1], ABFZETIX, Na
T RBEE Na— 227 V) — MAEAERZHA IG5 72D O « WEERT Y 2 —VERET D,
2. HEEETILORR
2-1. R FiE

BZE L7 B - WERIEE Y = — /WL, Na 7 — a2 BT Ra 7 Y — MIBWT, Na 77— /LRBESS Na— =
> 7 U — MBAEAER & FEMREG T 2 B 2 XA 5 Z LIk 0 EABRERAENICIHMET 5, Flx i
MDOESIZ Na =k ar 7 ) — FORICITREERZHE L, € OEBAITHIERRTET 5 @ FRE Y
2 — /L CHEEHE S 5 R BIEWBE)T 2 SIS i O AL E S R T OB R E A E Y 2 — VR TR IET,
2-2. FRET R R ONE R

E AR 2 B < B - B HE OBEMER & LT, 2 ROTHREEER (rz) I8V T, NaRBEL Na— =22
U— MEAERIC K D2 BBK ORBEREZ ZNEN—EME ThH 2 Tt 2 i Lz, MrofER, M (a)ic

R RO ITHKE Na 4812 L 0 Na 7F—Iua3hEk g mwwgr SEEE (380s)

FHEEBI, LY — NERICESTRAME 2 =

AT %, Rt (b)) C OIREE A % Zi1 : = = == 5
i 3 £ 5 6 i1 2 3 4 5 6

R, 380 BICBITH =5 OMBO LT, BAE
BHAERTICIZ Na 7 — b a7 ) — h~Basik
F A, MO S — VBREIXME T 5, 20k

%

I Na BREER N2 > 7 U — NREEOE - YWE 20°C 570°C
I U T AEE L7 88 B L ()R E 5737 (5 - EOSBELILBEH EOHESN)
3. &% Na BREE - =227 U — MR REE O AT/ R

Na M HIEEIFIC BT DI ELFE O AT T VBRI L LT, B - WHEERRE Y 2 — L2 Mg L, o
7V — MRESEITHE O WE A0 K ONREE 73 AT DAL Z AT 3 5 BLAHY 7B Re & el L 72,

SE3

[1] IR, fib, 177774 2022 EROFL, 1C07.

*Mitsuhiro Aoyagi!, Akihiro Uchibori!, Toru Makino? and Hiroshi Ohki3

IJAEA, 2NESI, °NDD.
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Development of fundamental numerical simulation system for integrated safety evaluation
in various innovative sodium-cooled fast reactor
(6) Model development for applicability expansion of simulation system
YRR, S g, &l F!
'JAEA

HHHT N U U ARHIEEF R, ALY 2 2 b—2 a3 VT X A (SPECTRA =2—
R) O AMEIREAZED TV D, AT, FEOSMEE, I ONTFNETE SRS EM BT 7 L O HAR
W & YRR R A ST 5,

F—I—F:F NI vrmHAGEGER YETT VT, BANRHME, B Ial—vay

1. 8

T hU DA (Na) WEIEHEF OS2 ES TV A2 L, Zatkm EicET 570D, 77 hako
e PRIFREZREME Y R = L—y a VEIIREBIR L TV B[], TORE AT LLE LT, YT T VT
> b (SA: Severe Accident) WFDIFN,IFshF5: % —EHF 4% SPECTRA =— R21&#H 35, ABAZIL,
VI ab—va O AMIERICE T AMHTE T VO, INUE Y o — L EElE~OmE A, EEERASOR
ez gifE & Lo — 3 —FIEMEm B BB OREBWNET — 2 XN—ZAE N ORI TWD, 77 b
IR~ PR FIZE T 2 PAVE SR AR R8T 7 L O FEARBERE R A L T ISR~ 5,

2. ETILEXEE —®F(5000 Pa) - ERAA(5000 Pa)
AR PRV A T IR 25D 7 11, SA IS OIRIA Na & R4y K ) )
NGB MR AR L+ 5, ke v E®EL, 3 04

EBL DT D EARRMRIE AR LTV 5, MR LTS LEEOR 03

L LT, DR AT S | KEREORR EDENES S E /

LI Gl - EMGE) , B~ 3y br— LR ) 2 — MR

[ & Bt BB OW AN TEAT 5 ME GRERED % 2 Z T “01%

L. WTFNoORE RGBS — BT 52 L2l L=, K 11X, Al 0.0

FORMBEIC BT A AR LTS, KIC, SREEAREA SR 0 5 gﬁ;ﬂﬂ15 20
T2 O F (R % B A L 72 BE 0> %8 % 72 7= Edwards pipe blow o e 3

N 1 Pk - FE 3B A AT A
down SEBA[3] & ARHT L 7=, [ 2 3 m 0 . DA 2 0y M i e AEREE
BIEIZ (P1—P2—P3) EANE L, 0k, HELOEETHES) 8.0

. . s - 7.0 . —P1)
FMH LTV D, 2 OZEENISCRBIOFERFR & K< —B L, B g0 Y --P2|
P2 fE 5 IBABRANTETF L L L CORYM AR LT, AEFLE  L50 S e e S P3].

=
BEHESEDIFN SR T T L L IEAFRATH » 7V v 7 satm 20 [

R \

Thb, ZOFIEL, Rl CRASRMT 25 S ETHAICEL LM mgg\ B
BEEREEL, 77 v MR E DR ORI EHG FTHE & 35, ;8
3. ®E 0 2 4 & 8 10
7T N VAT AAERA~OMEAER & T DR N SR REBFHE [ms]
HMHFBET L AR L, BIRTORYM 2R L, X1 2 FEAeE SR — AR ARG SR
* AW SCREH AR T 71> AT AWFFER 33 JPMXD0220354598 OBk %% F 726 DT,
BSEXH

[1] &, fh, JF5% 2021 47K, 1J05. [2] A. Uchibori, et al., International Conference on Fast Reactors and Related Fuel Cycles
FR22, 2022. [3] A. R. Edwards and T. P. O’Brien, Journal of British Nuclear Energy Society, 1970.

*Akihiro Uchibori', Yasushi Okano! and Takashi Takata'
!Japan Atomic Energy Agency
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(7) RVACS ETILODEFBEE
Development of fundamental numerical simulation system for integrated safety evaluation
in various innovative sodium-cooled fast reactor
(7) Development of RVACS model for application to PRISM-type reactor

P 52, PR OZZEE, HH KR 2

'"HN.GE =a2—27 VU7 - =} T—, 2JAEA

AR EMINY I 2L —3 3 Y EMES X MOV T, PRISM B 74~ A MHEILEEED TV 5,
ZO—EE LT, 2550 HIREERIZ X 0 BREVT 22 @R EE R 252 RVACS (XIS T DT ET L O FEAR
By 2 RE8E L. CFD Z AW CREEEZ 1T o 7=,

X—D—F: 7 MU U LAHEREFE, RVACS, HARMER, HEY Il — gy

1. #8

F U ABHERF ORAS LA I 2 —2 g VEBL AT AL LT, YETT 2T b (SA)
REDIFN, AN FERE — B L CiHilid % SPECTRA =— R23BAR Sh TRV | MUEY 2 — L EEFTH D
PRISM (Power Reactor Innovative Small Module) 5747~ H VLR 2 BRI R 72 DB A HEE STV
2 W, AT/ NRAA R O B SR BRI 2 B0 AR AR 25 5% RVACS (Reactor Vessel Auxiliary Cooling System)
VZXET D RN T VD FEART A L, CFD 2 W CIRGE L 7ol 2 Wi 975
2. RERBARUER

2-1. RVACS ETILDOEFEE ‘I’
T MEOMABR R ZBUR T, FFARPLRIER  R:EFAES B T‘!&ﬁﬁ

& TOMEMERS EOMMER L L, SPECTRA 2 — Ricfimia — SUEWES l

AEBEORAATHIR K 5 7=, HAROFHEEF VL LT

ERMECBHGE (PR, PR, BUEH) ICHVSEHER RV ov | o0 et

DFEE A Fhi Lz, £z, 2 b OFHRAE I SPECTRA =1 — ._¢;_+ 8% }_.

R~MZGAT e D D—E T 1 75 X v 7 % Fih LTz, T

2-2. RVACS &5 /)L OREE E?J»j»(gﬁg%m
TN R i A= =5 G — R
WAt T — 2 NAB Sh, FERTZERHE (NUREG-1368, 1994) _ & s

FEME ST S PRISM Mod-A Ji7-4F % %42 & L 7= CFD fig#fr H"H T TS — s

REML, BAHRO RVACS EF LDy F~v—sbF52L | - P

T, HAHREMER 21T o 7o, MNTRE RO 2 RITR T, 22501 —

B 2R RE, BREAERHEOET VTR —HLTEHEY, RVACS ERRETILDEH

B ARD RVACS E7 AR HYNCFH SN D 2 L 2B L7, .

3. = & CFD AUFI—VEDLE

. N 2 = e | ZEESHAE RVACS
RVACS (%3 BT £ /L D FEEARE 47 25 L, CFD Z A BIET L | ZXAE “EF frEE |

THAEHEEDOKRIEEZ 1T 72, 5%, CFD it~ F~—71Z '*’E;[;Eiil‘j)b ig'gtgﬁs ;gggzg g_zgmm
RVACS &7 /L % #1754 A 72 SPECTRA D WRiE%E i 5, R SIS - -

sk AT SCE BN R T 1S A T SFJE RIS 3 TPMXDO0220354598 D Bhk 452 3 72 6 DT,
BEXH

[1]7 W3R, fh, BARFTI5E 2021 45K, 1J06

*Takashi Abe!, Hirotaka Nakahara! and Mitsuhiro Aoyagi’

"Hitachi-GE Nuclear Energy, Ltd., 2Japan Atomic Energy Agency
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MAREHIM S aL—2avERSXTLDOMHRE
(8) —V—FEERLEIZEF=FFEY—ILOERBE

Development of fundamental numerical simulation system for integrated safety evaluation
in various innovative sodium-cooled fast reactor

(8) Development of evaluation tool for user convenience

CEAR BRSO B O, MR B, ONSE MEEE Y, B 5!
JAEA

MEZEMTE Y X 2 Lb—> 3 VL 2T ADORMA~OMEZ A L Uiz —F —FIENE R Lol
Al & W2 BREHRBEMRIRR Y — v . A1 GUIE K OV BELRGE A B b — /L O JEARER 73 58 L. JEHERY 72
il & O TENEMER 21T - 72,

F—T—F : SPECTRA, ANTHIEE, /774 W a—W—Af X —Tx—A, ER:

1. 8

FTRY U ABEEEFICB T LT T 7T v NESRO—BEITEMEY —/v & LT, SPECTRA 22— K
ZHFE L, ZO&EEAEED TODH[1], Fa— NEIEERTORAINFIHEZBRELTBY ., rEEET 5
2 —F—DOFEMENEE L 22 5, A TIE Al (Artificial Intelligence) % V27T v F&EF O filbFiE<0,
AJIERL P GUI (Graphical User Interface) b, ShERGE(EHED HEMEFEDOHFEM R Z®RET 2,

2. BAREE
2-1. Al Z AWV -RERIERF L OMR 18 au EReT S °
R BRAREONE L DD OAFEaA M L — RFTo 18 P

BURICH Y . BolfLIc & 2B R RORMMALIEL 25, A M o ° wﬂgg%i :
ROk, FEERICE T BREHRGEIL A~ Al B EAPISRZ 85I, o %ﬁﬁﬁﬁd&w'
SPECTRA =— FIZ X2 ZBMOFE L, =2 FMHlizAaabE- & : o~ .
Bl sk D1z o Hid 0 FE AW L, 3T A — 2 ERORITEEK " e
ERELT Y —NVORBEEIToTo, KiC, ZertEEE. REE 04 ol

ERBEOTN 5725 BB RN E 7R DR/ 87 A — 2 ARE 0z~ 0
LRz /Y, MOELHEOFR T, ZhETicEbhz BBk 1$53—%
HOAREHZ IS, L/hSWEMERHEZ RO %, =2—F L RS SRR R

Fy N —2I12X 0 ZDEIZHET B /37 A—2 %2 TRIT 5, KIIR

T, RPEICLVREFE~E L BIET DL 2B LT, ARECIEE— AT A —F &5 L L,
SBIIBEHRANEET DFETH Y . Z D7 OB &R FEh L7,

22, A—Y—A V=T —RDER

AT F DAE AR L OA T S 2034 IED -0, SPECTRA =— ROWFHEY 2 — /LT 5 A
NT— 2B GUL Y — /L OREEE « F2HE4 T L7z, IS L0 R A& HIRT 510, ~ VA RT
v 2N LD HHICHITEARERBE T D Z ERAREL R TV, £, ANT =2 D F a2/ T Ah~Dk&il
F v 7 BT L MEREAE L Y v 7T AR LT,

3. %8

MAETREMMEY 2 2 L—3 3 3 A5 L SPECTRA O —H —FffMEm E & LT, filbFiEDOB%E,
GUI Bl SERFETEZE D BEMLFIEDOBRICOWT, Y —LOEARE L2 T L,

* ARMFZEIISCHREH PR R T 71> A7 AFFEER%E $ 36 JPMXD0220354598 OBk A 51 7- 6 DT,

BEXH

[1] &M, fih, 52 2021 48K, 1J07.

[2] Liu, B., et al. Applied thermal engineering 2013, 55.1-2: 26-32.

* Masateru Sonehara!, Mitsuhiro Aoyagi', Wataru Kosaka', Akihiro Uchibori' and Yasushi Okano'
! Japan Atomic Energy Agency
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(9) fFD B REETAE <M (T - E B ENETILOEE
Development of fundamental numerical simulation system for integrated safety evaluation
in various innovative sodium-cooled fast reactor
(9) Development of steady-state irradiation model for core melting evaluation
TENOR MY, AR, FEAEKRES, JIEE— 2, AHEEW 2, [ 2
PHRORARTR,  2JAEA

MOLEMMEY S 2 L—3 g VHAMES 25 4 SPECTRA O —#3& LT, FOBEERSEZMTT5EY 2
— VOB ERED TN D, R TIE, OB OM IS 2 5 2 5 L CHE L 72 5 EH REFFICBIT 5
RMTET L ORESE, K OBEFERER & OB X D RIE T VO 4 OMEBIZ OV THET 5,
XF—J—F:F M) vamHERE, YT T 7T o, FLEGE, FOEMTET L, SPECTRA

1. B
F U T AGEIEEE (SFR) O DEEER (CDA) ZWHNMREE D RKIREE T8 L CGiHME+ 572
. SPECTRA OFLERIEY 2 —/V & 4 HFEFHETHIE L T\, 2FEH O 3 FEITIR, A E TIIC
WE LT EARFCHESNTT 07T 2 0 72D, MOX RENE v &5 8 & L CE i RIS RE O fifpr (2 85 7
ETNVEREEATDHEE LT, TOYMEICET DM A S L7z,
2. ERBHETILORSE

TEH B RO CRMET & ERBR L LT, REE L 0OBWIEE), QFEXE), OREL v FH
DZELOBE), @FP T ADARE BB ET b D, BB OOBRIZEENCE LT, BEL Y F b
WHM E TORTGIM | TR OBE 285 L, BHFMORESfZR N T2ET VEABE L, QXK
FHENCBI L CIE, BB AR DIGENIC L > TEL DO T AL EWELZZE L CERELZFIE T ET VA
HEE LTz, OBEL > NANOZELOBENCE L Tix, ZZILNOIEEARUZLE S TR 7B 285 & ki
WK T 222 HLOBE) (AN TIEER E 25Xy FHOMIITTREINZAI L, KR L7251 v MMM
TEHENAE U D720, FERANTZZILNA Ly NRLIZA) > TREIT ) & RERICBIT A8E<L Y hD
PLZEADEREFHRTSETVEZRRE L, @FP JADOAERE KHHICE L TiE, FAFEH IS T T FP
HADERBEZFTMT D E &b, RELy b0 D BB RICE > T FP A ABRKH SN D EEh%
Booth EF V[INZHESWCRHMlIT 5ET VA Lz, Y EOKET LV ERENARMTE Y = — W ICEE LT,
3. EFILOZLHEORESR 200
PRERS L > FNDOZEILORBENSC FP T A D72 &,
TEH R REIRER S L R CTA U DB RIR O% T
FL A LI DIARNTE Y 2 — L ClEes 2l ¢ =
5L EERT S0, Rigl B & HU - CABRI &
BR[21Z& x5 & U CRRaE Mt 4 £ L7, g ZENIC I
WCEBEERHEL v NND FP T A REFEDOR
MR DONTHT 2 & M1 RT LI, KET

I I N

o ERFEFL

=
w
o

X CABRI/Riglt’ v HERiER

Gas retention [mm¥g]
=
o
o

(%)
(=]

VBN LT TR RIIRBRE R EUICHEE L TE 0 . X |

D B RRE RO PRELEENCET T B BT L O M A e 00 01 02 03 04 05 06 07 08 08 1.0
éig\ﬁ—é TEMNTET Relative radial position

:$¥ﬁ ° B1 PP AR RICEIT 5 AE 7L & SRR RO g

SPECTRA ICEET BFLAMEY 2 — 107077 I 7 hkidED, PR OVES&EE 525 E
TWEE L 72 5 EF RN REO B %8, B EEHE), BREL Yy NNOZEILOBE), KTOFP T ADAR - it
EWOETNEME L, UERBREORABL THEELZET VOZYMEEMHE LT,

k ARMFGTIISCH BB R T2 AT LFFERA%E F 3 JPMXD0220354598 Ok % =72 D TH 5.
BEXH
[1] A. H. Booth, A method of calculating fission gas diffusion from UO2 fuel and its application to the X-2-f loop test, CRDC-721.

[2] S. Perez-Martin, et al., Analysis of the CABRI 1 single fuel pin LOF experiment BI1 with SAS SFR code including two phase
sodium behaviour, Proc. ICAPP 2014, Charlotte, North Carolina, USA, April 6-9, 2014.

*Tohru Suzuki', Haruki Honda!, Shuntaro Aono!, Ken-ichi Kawada?, Shinya Ishida? and Yasushi Okano?
Tokyo City Univ., 2Japan Atomic Energy Agency
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(10) REGRMEDATEEDEE
Development of fundamental numerical simulation system for integrated safety evaluation in various
innovative sodium-cooled fast reactor

(10) Development of measurement equipment for thermophysical properties of molten materials

RAEEIR!, mA KR, REOTEIY, Tk R, g 2

PRBORE:, 2TAEA

B 2 & Lo )i e OB LW RIS A D REIMEFE O BIME 2 JE L. BUABINET — 2 N— 2 254 5,
AETIE, VT 2 GTRMROBIIEIC W TRIEEZ IO THET 572 0ERELME L, WEICHT S
Bt ORI TE 2 T LT,

F—0—F : FLEaEY, B, ik

1. #&
ABFFETIEA > b RMRYIEREAT ) OO V7 VA RS [ A E R L | Wl UO, 72 & DNTHERL U % & TRl R o 2k
EAHME L, BT —F R—2AEWETH LML LTS, FICERATH D U0, DPMETHEIZH
T, ERUSEFRIAT 5 2 & THRAREZR T S, SMFIC LY U0, OMEAETHET 5, BRLARFEHC
DWTIEH AFEE R . SR RREHI DWW CUIT T AL & BB RIEEE A5, ATR[1]CrE I FHE 2 @
& Uz AWTIE, WPEREAT O 72 0 ORI E 25 8 ORFEE & 3O BRI SV THET D,

2. BUERIERE

2-1. UO: U MCCI A RM DYSRIMMERIAE () R 1ZiEHE)

HARWETF ¥ =% ER L, K1 DX 52 ALOs & FilERA S ¥ 72, ALOs D
B LAEPEA R LR R ., WIEEESCE S R< —H L Tl Y| EE ORI
MR 72N & 2R LT, (ALOs-UOy) LR D /3L 7 5k & (Ca0-U0,) 3
B D L 7 B A BERSIC K W /BRI L 7=, SEM-EDX HTIC L 0, o8 Y— [} 1 HAFFEIC K
WL CRY, FEAMRBRICHND Z LN ARETHDL Z L 2R LT, Y ilEvREL L 72 Al2Os,
2-2. SRR OSEREY° MCCI £ OVERYMETE (VA ZEER O ERIEE)

T AT 2 O TR BB O WPERIE DS FTRE Cd 2 A iR 2 72901z, K
BHEIRA LI AZZRET AL L THWT G & Ce iR Y-, BBLERE
BIZED ., Zh b ORBHZOWTHAE R LIT LW & 2R LTz, £/, ##E
FEEE (X2) Z2/ERLL, SREIOREN ATRETH 0 EEOMAEICRIEN 22 &
R LTz, REHZOWTIE, U-Fe & U-Zr 2ilkkta 7 — 7 BRI X 0 /ERLL
7o #UBHETIE O SEM-EDX 7342 K0 | JeR AN — 2040 L Tl 0 sl ek iR
WICHWAZ ENFRETH D Z & 2R LT,

* RWFIEITSCH B FE A J) o AT MFSEB S 2 IPMXD0220354598 DBl A4 T 7= 6 DT,
BEXB [1] Kathls fil. BARBF52 2021 FRKO KRS FEREFS 1109

i)

2 BRI,

*Yuji Ohishi'!, Tomoya Takatani!, Hiroaki Muta', Toshiki Kondo?, and Shin Kikuchi?
!0saka Univ., 2JAEA
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Oral presentation | Il. Radiation, Accelerator, Beam and Medical Technologies | 201-1 Nuclear Physics, Nuclear Data
Measurement/Evaluation/Validation, Nuclear Reaction Technology

[3NO1-03] Nuclear Data Measurement 1
Chair:Atsushi Kimura(JAEA)
Fri. Sep 9, 2022 10:00 AM - 10:50 AM Room N (E2 Bildg.1F No.102)

[3NO1] Re-experiment for evaluation of energy resolution for pulsed neutron
source in the KURNS-LINAC
*yasunori matsuo’, Jun-ichi Hori?, Yoshiyuki Takahashi?, Hiroshi Yashima®, Kazushi Terada?,
Takashi Kanda', Tadafumi Sano" (1. Kindai Univ., 2. Kyoto Univ.)
10:00 AM - 10:15 AM

[3NO2] Preliminary experiment for verification of thermal neutron scattering
law data
*Jun-ichi Hori', Tadafumi Sano?, Kazushi Terada’, Yoshiyuki Takahashi', Hiroshi Yashima' (1.
Kyoto Univ., 2. Kindai Univ.)
10:15 AM - 10:30 AM

[3NO3] Neuton-induced cross-section measurement of hydrogen containing
materials: o-xylene, p-xylene and m-xylen
*Masahide Harada', Yutaka Abe?, Makoto Teshigawara', Motoki Ooi', Yujiro Ikeda®, Kenichi
Oikawa’, Seiko Kawamura', Yasuhiro Inamura’ (1. JAEA, 2. Kyoto Univ, 3. RIKEN)
10:30 AM - 10:45 AM
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KURNS-LINAC /NILRAFHEEFRD T RILF—2 RS MO F-H D ERER
Re-experiment for evaluation of energy resolution for pulsed neutron source
in the KURNS-LINAC
e R E O E—2, @ fEz2, B TE2 FH O fnEl 2, shE e B sl
VTR, 2 UK

2022 FEBFEDERITB W TIHIE/XT 2 — 2 REEAIO Ta-181 7 5 D i yﬁ‘%‘» TOF{ETHIES 5 2 &
(24D, KURNS-LINAC 73/b 2 FIPEFRIZ OV TRER 22 0BG = 1 L F =261 5 =RV F—7)
fifth @ﬁ%%@&ﬁ#%_owfﬁibtoHﬁif%oﬁotﬁ%%Wizﬁ%%%£MLto
*— : KURNS-LINAC, TRI)LX—5MEEE, /L RIE, 7L TR, RATHMRIEE

ﬁ
2022 FEHEDOFLTiE, KURNS-LINAC 7 S/L 2 7RI EARS 20em O EEKET L — % Za%iE L
HPEIR D & PRI TEEREDY 12.65m (2B W THERIICHE LN =R X —0fRie 2 E Lo, RET
X, Ta OF—IHIE (4.3eV) DT RLXF—REED 2.8% L 720 . OILIE & R TRRMIZKEVWETH -
Teo Flo, 74T 4T DBHRONIET L—FBROT X LF—0MREITA 1.5% L 20 | BEL T
SiReeE LRk Loz, ZDOJRKFE LT, i L7z Ta-181 ¥ 7 /v CoHPE+ B ik 3 ONT
MERD TOF 7 —# L EET —Z ORIFFHIERRICHE R o7 & F 2 bivle, £2 T, AR TIEY
TNADEZ ZFiEl k0 E< U, JIE R % few b U R A 550 L 72,

2. EEREEN

AREBRCIXRIEIOER A MEIZHIR T 5 L 2 IR R 2 LW, RATEERE 12.65m (235 T Ta 2 7 uh
OO < a2 2RIV BGO g & AW CTHIE L TOF A7 s &&=, 7272 L, HlEEE
(TIIEATE AV 2O (0.2mmt) (212 THWEEH0.03mmt) b L, FICHIEEEER DT — & 4L
HREER A A E Lz, NAEIXE— L0V 0.1,1,4psec & L CHITEZFTV, IEBRD TOF A7 h Lz
SYBEL TBI S e AREM RIS L TH IR T 4 v T 4 0 735 2 & TRIBE — 7 OEIE 2 KD 7z,
Fio, Bt - HA A LG E 2 — F(PHITSS.23) & (N JENDL-4.0 & FV CRlHE A O fhisilg 2 515 L, 3t
NG & FEBRIIC SR o 72 P iliE & Fie 5 & & T L X — iR fe 2 3l L 7=,

-

i

3. R 7: : : : : . , :

TR O RREAR/E) ORI R AR 1 1RT, Ta 6 f } "."m'fzh ]
DHF—IEME(4.3eV) D AE/E 1%, 7L A1 dusec Tl 0.6%. JF ®:lpsec |
SOV G 0.1psec Tl 0.5%1272 5 7=, AEfE AT R ' @ : 0.1psec
AT O R 2.8%IC L~ T/ASWMETH Y, fEogm ¥ 'f :
NOIERES = LT, T, WFRO L AEOH S 3 E ' -
EICBNTH, ABE ST = 3L ¥ — oM E-T L F s
BN BB 1256V AT = 3L % — (i L 53 g :
HSRE, B0, |1 mbbMbnkL o, 25 =g L j
RO FL X — 3 fRREIL 0.5%LL T &7 % il L & 13 Oc; :Io 4lo 6I0 slo |c|>o 150 1;0
77 neutron energy[eV]

X1 AL — EE i
5% it B1 TR F—5 BT EER

[1] BREfh, - J1%a 2022 FEROES, 2407, (2022 4F)

* Yasunori Matsuo!, Jun-ichi Hori?, Yoshiyuki Takahashi2, Hiroshi Yashima2, Kazushi Terada?, Takashi Kanda!, Tadafumi Sano!
IKindai University, 2Kyoto University
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Preliminary experiment for verification of thermal neutron scattering law data
TURIE— 1, PR 2 SFEfE] L EiEfEZ L, BT
VR R S, 2T aERY:

AN LT — 2 T4 77 VI S 70T 2 B M HGELAI 7 — &7 % FEBRBUICIREET 2 FIE L it
T RIDDOTIERET> T, PIHFERTIZ, WKEGHEFH T (7~ 2 (KURNS-LINAC) 75
D73 AHPES B — L E BRSNS U, SR OKEIC LD PRI © i T o~ #Ro3s
AEREfE] 341 & TOF B Ko THUS Lz, BICEBRCE DN R0 2 fHE 7 — % 74 75
U % W BUER R OFE R & bl L7z,

F—0—F : B EFEELR]. BEERR, BAK, RITREOIE, RKBEEWT A v 2

=
I

HHTR R AR IR K o TRER D IF TITRRBR D 22 MBS CIEM S BN O D ATREME S & 2 728
ZNOOMEIOMET —# JE - FHmIC kT 5 mE L= — XIS KT 2 0 ER S H, £ 2T, FH
JETHRBAFEIC BV TR B NI S AHE SN A RBORME, BfARE L, AR oT — 2 Blix
HEgL LT, 2021 4EEEMN D 3 » 4R TR 113 AT MMFZERR EE THEHMEIFRE OO OET —
LRI ORE) ZBB LT, A7 vV s bo—BE LT, B MM OB BELRIT — 2 12
X9 % MGAEERR 2 RIS EMT 23 B CTH Y . SENTERFIEEZRFT 2200 PHEREIT 7,

2. RER-#HBR

ARIFECIE, KURNS-LINAC O /L A e % vz, BT OSSR LX — 138 30MeV, /LA
i 100ns, # YK UJEEEIEL 200Hz & L7z, FHEFRICITET L—2 Z 8 D ITENRWEO Ta ¥ —7 v
Me Wz, B 30mm 122U A—F L7HFHEFE—2 2 ARG 12m ONLEICERE L 72753
BECEWE, B—AEEHOMITIIZERR YT 2 A~ T 5 72DE X 0.5mm @ Cd v— hEEW, H

IAEE O HITIRERR 8em, & &4 10em OMFEED AT o L ABUR IR B2, AL 2 8K Tl
. N = L ) S . 1E-5 I T

7:_ N 7k {Ell j:?ﬂ'ﬂ:'x']"(% & L 71:_0 EF‘ I\EE% = b @]\g—fﬁ cale. with S(a,) of JENDL-4.0

I-I-J ;(—_J_ L/ ~—90 J—'—‘jil-l—J BGO *ﬁ H:l‘ ﬁg&lﬁ L/\ $§7J< _ :::.(::Tmc:;i(do;ﬁ) (free gas model)

R OKFEIC LD TR S 2.2MeV OHEIFT 57

< HROIAEREF A ZRE LT, EBRNOESNTMEY
R OIEAR 04 & JENDL-4.0 & PHITS =— RiZ &
DEEEEAE RO A M 11073, B T EGELRI T —
2 HBET D EFHREEITEREI TS A RS 703,
ZOHFRITFEREZ ERICHBT DIEEL o7, K
#r> JENDL-5 & FIWBUEFHR & DI S>W T A 1E-9
PRRCHET B X 1 %KW%wagg%ﬁvwm@%ﬁ%
HEE H 2~ BROFE ARG 3R DO FHER & KB O ik
RIFFNISCHRFE DR T 112 AT DS FE LD EZZ T2 b D TH D

1E-7

Relative count rate

* Jun-ichi Hori, Tadafumi Sano?, Kazushi Terada®, Yoshiyuki Takahashi*and Hiroshi Yashima®
'Kyoto University, 2Kindai University
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Neutron-induced cross-section measurement of hydrogen containing materials at 20 ~ 300 K;
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*Masahide Harada', Yutaka Abe?, Makoto Teshigawara!, Motoki Ooi!, Yujiro Ikeda', Kenichi Oikawa!, Seiko Kawamura' and

Yasuhiro Inamura'

1JAEA, 2Kyoto Univ.
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[3NO4-07] Nuclear Data Measurement 2
Chair:Jun-ichi Hori(Kyoto Univ.)
Fri. Sep 9, 2022 10:50 AM - 12:00 PM Room N (E2 Bildg.1F No.102)

[3NO4] Neutron capture cross-section measurement of lead-204 by mass
spectrometry
*Shoji NAKAMURA', Atsushi KIMURA", Syunsuke ENDO", Yuji SHIBAHARA?, Toshiyuki SHIZUMA?®

(1. JAEA, 2. KURNS, 3. QST)

10:50 AM - 11:05 AM

[3NO5] Neutron Capture Cross Section Measurement of **'Am
*Gerard Rovira Leveroni’, Atsushi Kimura', Shoji Nakamura', Shunsuke Endo’, Osamu lwamoto,
Nobuyuki lwamoto', Katabuchi Tatsuya®, Yu Kodama?, Hideto Nakano® (1. JAEA, 2. Tokyo
Tech)
11:05 AM - 11:20 AM

[3NO6] Measurement of photoneutron spectra for 17 MeV linearly polarized
photon on Ta, W, and Bi targets
*Thuong Thi Hong Nguyen', Toshiya Sanami'?, Hirohito Yamazaki'?, Toshiro Itoga®, Yoichi
Kirihara®, Kenta Sugihara®, Mohd Faiz Mohd Zin", Shuji Miyamoto®, Yoshihiro Asano® (1.
SOKENDAI, 2. KEK, 3. JASRI, 4. JAEA, 5. Osaka University)
11:20 AM - 11:35 AM

[3NO7] Dipole strengh distribution in Pb-204
*Toshiyuki Shizuma’, Shunsuke Endo?, Atsushi Kimura?, R Schwengner?, R Beyer?, T Hensel®, H
Hoffmann®, A Junghans®, A Wagner?, N Tsoneva® (1. QST, 2. JAEA, 3. HZDR, 4. ELI-NP)
11:35 AM - 11:50 AM

©Atomic Energy Society of Japan



3NO4 2022 DAL

T AANRY ha A kY —iZ & B85 204 O FRPENTEAERE

Neutron capture cross-section measurement of lead-204 by mass spectrometry
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NEZHITND[2], Pb [FNIRDN 2P (X, FERTFAET 1.4% &/ SUs, HrE BRI L 0 RFFmiid iz
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BEWR
[1] Tsujimoto K, et al. Nuclear Technology. 2008; 161: 315-328.  [2] Generation IV International Forum. GIF-002-00, 2002.
[3] Shibahara Y, et al. J. Nucl. Sci. Technol. 2017; 54(2): 158-166. [4] Platzner IT, Modern isotope ratio mass spectrometry. Willey, Chichester, 1997.
* Shoji Nakamura?, Atsushi Kimura, Shunsuke Endo?, Yuji Shibahara? and Toshiyuki Shizuma®
1Japan Atomic Energy Agency,? Kyoto University Institute for Integrated Radiation and Nuclear Science, 3National Institutes for Quantum Science

and Technology
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Neutron Capture Cross Section Measurement of **' Am
*Gerard Rovira', A. Kimura', S. Nakamura', S. Endo’, O. Iwamoto', N. Iwamoto',
T. Katabuchi®, Y. Kodama?, H. Nakano?

" Nuclear Science and Engineering Center, Japan Atomic Energy Agency
* Laboratory for Advanced Nuclear Energy, Tokyo Institute of Technology

The neutron capture cross section of >’ Am was measured at the ANNRI beamline of J-PARC. The time-of-flight
experimental technique together with the neutron filtering system were applied to determine the cross section for
neutron energies from 10 eV to about 100 eV and at the averaged energies of 23.5, 51.5 and 127.7 keV. In the present
work, alongside the cross section data, the results of a resonance shape analysis with the REFIT code are also included.

Keywords: J-PARC, ANNRI, *'Am, Time-of-flight Measurement, Neutron Filter, Minor Actinide.

1. Introduction

Innovative nuclear facilities intend to use of high-level nuclear waste (HLW) as a major component in the fuel
configurations. Thus, significant accuracy improvements in the nuclear data for such isotopes, which mainly include
minor actinides (MAs), are required. In the recent sensitivity study of Iwamoto et al.[1], the improvement requirements
for Accelerator-Driven System (ADS) were quantified, with the neutron capture cross section of *'Am in the keV
region as one of the major contributors to the ADS criticality uncertainty. Moreover, since **' Am is one of most profuse
MAs in spent nuclear fuel and, *' Am presents one of the highest thermal neutron capture cross sections among all MAs,
an accurate characterization of the neutron capture cross section of **'Am from the thermal up to the keV region is of
utmost importance for most reactor applications involving the use of **'Am.

2. Experimental Setup

Experiments were performed using the Nal(TI) spectrometer of the ANNRI beamline at J-PARC. Two
different experimental techniques were applied in order to determine the neutron capture cross section from 10 meV up
to the keV region. The time-of-flight (TOF) experiments were aimed at determining the neutron capture cross section in
the resolved resonance region. However, due to the double bunch structure of the ANNRI beamline incident neutron
beam, accurate results cannot be obtained in the keV region using the TOF technique. Hence, the present results were
complemented with experiments using the novel neutron filtering system of ANNRI using "™Si and "™Fe as filter
materials. Using this materials, accurate neutron capture cross section experiments can be performed at the averaged
energies of 23.5 keV (Fe); and 51.5 and 127.7 keV (Si) bypassing the double bunch structure of the neutron beam [2].

3. Experimental Analysis

For the TOF experiments, the incident neutron flux was derived from the measurement of the 478 keV y-rays
emitted from the '"B(n,ay)’Li reaction from an enriched boron sample. The results were obtained after a normalization
using a '"’Au sample measurement in which the first resonance was completely saturated. Moreover, in the neutron
filter experiments, the neutron capture cross section of the **'Am was determined relative to the ’Au capture yield
measured with a "’Au sample.

4. Resolved Resonance Analysis.

A resonance shape analysis was performed using the REFIT in order to derive the resonance parameters for
the **'Am resonances. Moreover, through a statistical analysis of the fitting results, the mean level spacing, i.e., the
average distribution of two consecutive levels, the average radiation width and the neutron strength function were
determined in the present work.

5. Conclusions

The neutron capture cross section of **' Am was measured in the ANNRI beamline of J-PARC in a combined
experiment using the TOF and the neutron filtering techniques. The **'Am cross section was determined from 10 meV
up to 100 eV and at the averaged neutron energies of 23.5, 51.5 and 127.7 keV. In addition, a shape resonance analysis
was performed with the REFIT code to derive the resonance parameters.

[1] H. Iwamoto, K. Nishihara, T. Sugawara, and K. Tsujimoto, “Sensitvity and uncertainty analysis for a minor-
actinide transmuter with JENDL-4.0,” Nucl. Data Sheets, vol. 118, no. 1, pp. 519-522, 2014, doi:
10.1016/j.nds.2014.04.123.

[2] G. Rovira et al., “Neutron beam filter system for fast neutron cross-section measurement at the ANNRI
beamline of MLF/J-PARC,” Nucl. Instruments Methods Phys. Res. Sect. A Accel. Spectrometers, Detect. Assoc.
Equip., vol. 1003, no. April, p. 165318, 2021, doi: 10.1016/j.nima.2021.165318.
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Measurement of photoneutron spectra for 17 MeV linearly polarized photon on

Ta, W, and Bi targets.

*Thuong Thi Hong Nguyen', Toshiya Sanami'?, Hirohito Yamazaki'*, Toshiro Itoga’, Yoichi
Kirihara®, Kenta Sugihara*, Mohd Faiz Mohd Zin', Shuji Miyamoto®, Satoshi Hashimoto®,
Yoshihiro Asano®”.

(1. SOKENDALI, 2. KEK, 3. JASRI, 4. JAEA, 5. Osaka Univ., 6. Hyogo Univ./LASTI)

The neutron spectra of the (y,xn) reaction were measured for 17 MeV linearly polarized photons on Ta, W, and Bi
targets at BL-01, NewSUBARU, Hyogo, Japan. The target mass and angular dependence will be discussed based on
experimental data.

Keywords: photonuclear reaction, time-of-flight method, polarized photon, neutron spectrum.
1. Introduction: Cross-section and angular dependence of neutron production in the photonuclear reaction are necessary

to estimate the activation and shielding thickness of electron accelerators. Up to now, the neutron spectra of 17 MeV
polarized beam on medium-heavy targets were measured [1].

Two components were observed on the spectra, low-energy, V90

and high-energy parts. The high-energy component showed a Ls |

strong angular dependence. In the 1960s, angular dependence - =

was parametrized as a coefficient for various targets [2]. in thickness

Referring to this, a significant difference was reported for Teger

targets having Z numbers between 70 and 90. The \ v

coefficients of Ta and W were smaller about two times than B — e ,

those of Pb and Bi. It is interesting to see what difference will — el Y Ty

be observed on each spectrum for nuclei showing small and HISO gl 5 ?\ :3|o
large coefficients. Thus, we measured the neutron spectra on RS Hg :1-150

Ta, W, and Bi nuclei at 17 MeV linearly polarized photon Fig. 1. Schematic diagram of experimental setup.

beam along with available data of Au and Pb in [1].

2. Experimental setup: The experiment was carried out at NewSUBARU BLO1 facility, Hyogo, Japan. Figure 1 displays
the schematic drawing of the experimental setup which was mentioned in [3]. The mono-energetic, horizontal polarized
photon beam was produced by the collision of a polarized laser source and 1 GeV electron at the backscattering angle.
The beam was adjusted to inject to the center of the target. Six liquid scintillation detectors (NE213, 5x5 inches) were at
30, 60, 90, 120, and 150 degrees horizontally and 90 degrees vertically to the photon beam direction. Targets were
cylinders with 1 cm thicknesses for Ta and W and 2 ¢cm for Bi. A 5-mm-thick plastic scintillator was placed upstream of
the target to determine the number of incident photons. The time-of-flight method and pulse shape discrimination
technique were used to obtain the spectra.

3. Data analysis: The bias energy for the whole analysis 10 g o
was 0.25 MeVee. The neutron energy histogram was the iy
result of converting the TOF histogram. SCINFUL- %% B
QMD simulation was employed to define the efficiency % S
of NE213 detectors. The final spectrum was normalized 2 e R L )
by the solid angle and the number of photons. E 1 . %o : : " ., : .
ke) 8
4. Results: Figure 2 shows the neutron spectra from Ta -2, g
and Bi nuclei for the highest and lowest yield conditions s . i
that correspond to horizontal and vertical 90 degrees ‘05; H—=— Ta-om-H90-17MeV ; L]
positions. The spectrum of W is similar to Ta, while Au z —e— Ta-1cm-V90-17MeV '
and Pb are comparable to Bi. The difference in high- 107" —=— Bizom-Hgo-17Mev 1
energy parts of Bi is larger than that of Ta. They led to Bl * SeemubiMey [
the division into two groups, Ta and W group and Au, 6 1 2 3 4 5 6 7 8 9 10 11 12
Pb, and Bi which is similar to the tendency reported in . Energy [MeV]
reference [2]. Besides, these results did not include Fig 2. Neutron spectra on Ta and Bi nuclei.

neutron attenuation, so we will revise more in the future.
This work was supported by JSPS KAKENHI Grant Number 20K12487.

References

[1] T. K. Tuyet, et al., Nucl. Instrm. Meth. A 989 (2021): 164965.
[2] R. G. Baker, K. G. McNell, Can. J. Phy. 39 (1961).

[31Y. Kirihara, et al., J. Nucl. Sci. Tech. 57.4 (2020): 444-456.
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Dipole strength distribution in Pb-204
ERE O RAT !, R BRI, RFT 2, R. Schwengner’, R.Beyer’, T.Hensel’,
H. Hoffmann®, A.Junghans’, T.Romer’, S.Turkat’, A.Wagner’, and N. Tsoneva®
VA, ?JRf-JIHA%, SHZDR, ‘ELI-NP
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*T. Shizuma', S. Endo?, A. Kimura?, R. Schwengner’, R. Beyer’, T. Hensel?, H. Hoffmann?, A. Junghans®, T. Rémer?, S. Turkat’, A.
Wagner?, and N. Tsoneva*

1QST, 2JAEA, *HZDR, “ELI-NP
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[3NO8-13] Nuclear Data Measurement 3
Chair:tatsuhiko ogawa(JAEA)
Fri. Sep 9, 2022 2:45 PM - 4:25 PM Room N (E2 Bildg.1F No.102)

[3NO8] Development of a proton spectrometer using Cherenkov radiation (1)
*Shin-ichiro Meigo', Keita Nakano', Yuji Yamaguchi', Kenichi Otsuji® (1. JAEA/J-PARC, 2.
NICT)
2:45 PM - 3:00 PM

[3N0O9] Measurement of nuclide-production cross sections by a few GeV proton
bombardment on Si
*Kenta SUGIHARA', Shin-itiro MEIGO", Hiroki INAMOTO", Keita NAKANO', Fujio MAEKAWA'
(1. JAEA)
3:00 PM - 3:15 PM

[3N10] Measurement and analysis of 107-MeV proton-induced neutron yields for
iron, lead and bismuth
*Hiroki lwamoto’, Shinichiro Meigo’, Daiki Satoh’, Yosuke Iwamoto’, Keita Nakano', Kenta
Sugihara’, Katsuhisa Nishio', Yoshihiro Ishi?, Tomonori Uesugi?, Yasutoshi Kuriyama® (1. JAEA,
2. Kyoto Univ.)
3:15PM - 3:30 PM

[3N11] Measurement of o of 230 MeV/u incident electric charged particles
production double differential cross section
*furuta toshimasa', Uozumi Yusuke', Yamaguchi Yuji?, lwamoto Yosuke?, Sanami Toshiya®, Koba
Yusuke* (1. Kyushu Univ., 2. JAEA, 3. KEK, 4. QST)
3:30 PM - 3:45PM

[3N12] Development of secondary light charged particles measurement system
for negative muon nuclear capture reactions
*Masaya Oishi', Shoichiro Kawase', Yukinobu Watanabe', Teppei Kawata’, Kitafuji Kentaro',
Hiroki Nishibata®, Megumi Niikura?, Daisuke Suzuki?, Shintaro Go?, Teiichiro Matsuzaki® (1.
Kyushu Univ., 2. RIKEN)
3:45 PM - 4:00 PM

[3N13] Preliminary experiment for measurement of radioisotope production
from negative muon capture
*Yuji Yamaguchi', Masahide Harada', Naritoshi Kawamura?, Katsuhiro Haga' (1. JAEA, 2. KEK)
4:00 PM - 4:15 PM

©Atomic Energy Society of Japan
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FrL2adRKZzRVEBFARY FOA-2DRA%E (1)
Development of proton spectrometer using Cherenkov photons (1)
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& L7, BtgE, 200 YmBin e KAPICRBsEZRE Lo, ARE—AX 133y Fb7ebh~10"
#l & 72 B OFEER L 0 7 H98REE (107f8/2 3 v b)) ZED S8, MEREBEO AT v P&k L
oo BIERDEFIXT & A P(SIS33OIC AT L, FMHEORIEEIH (=21 3T v R) ZiT7o7,

3. 8#8

Fx b a7 RHEROINEREEY. 7YX AP THIE S
Nl mEsmE LT 1IZ7RT, 1 GeV BED3 GeV B+
TliX, Al E— ABOHMEBELEIC L 280 E—2 2 HT 5
TANAX =ML D, BELVWE—ZZBHIL, TOxx
N —SIREEIL 17% & 72572, 0.4 GeV 51 Tld, F=L v 150
a7 NOBMELLT & p o272, IWE S X80 S e h
ST VT 24 B I Co @ vy BOBPEEITV,
BWBERT LR OARBREINDZ RN, mnT “
NV X—EEZATAHAE—L 2 RE=HX L L CHHATES obt b e b ‘3‘506"400;"‘4‘506"5-000
R LT, AtRIE, WV PS A RHgRE T & e DALE toremmel
IZEXE L, PS & F = L avmtias s ORITREEICZ KL 5 X 1 F=lra7RHBOKREEEOLE
TRV X—SRREDN LEITO TETH D,

300

- * 1GeV
| ™ 3Gev

250

Counts [fchan]

200

100

. LE LR ] b
. '
.

e TT[TTTTTTTTTTTITTTTTT]TTTT
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GeV fEBIDBHFASFICE S S| ORXBEEMEFEAE
Measurement of nuclide-production cross sections by a few GeV proton bombardment on Si
R KR B M—RRY Ao R B SR R R
R AR

REREE RS F IR R a% (J-PARC) IZHWNT, 2V 3 ATk D GeV RIS A ST A= plo W i A 2 I E L 72,
ZOEBRE A WEOERM, HBORBEEBNAENT = — K PHITS & X 23 RME L TS AT — 2 7477
JENDL/HE-2007 0>§Wﬂﬂ1 R LT, A CREFEZDENT VI =7 MY DERE bk L,
X—D—F: BEWS AT o BREARBERE, 2V ar B BibkiE
1. #

NHEFEEENE AL S 2T 2 (ADS) DRRFHI BT 2 F BRI REDORM TIX, m= L F—B I X 58
B CHRL S 40 2 B R AR O AL BT FE S B2 T dp D, ARFJETIL, ADS sk IZ451) 2 B — LM O
SUS316 MU B — LAE=ZITEHEND VY 3 (SIITH T DA BN T — 2 2 @EE TS5 2
Lz ARE LT, RIMERFINREiER (J-PARC) (23T, GeV FEBO [ F- A RZ AR sl i B & i ks
THIE LT, EBIEARNTF =7 BMEDOEOIC, GONTERERE, WEOFERE, HUHRETRNT = —
R PHITS DESUSE 7 M & 2 5HAEME KX ORI 2287 — % 7 A 77 Y JENDL-HE/2007 DFHMfE & Hot L7z,
MAT, RFFEZPLNT VI =7 A ADICH LTS J-PARC IZRIT 2 B R P RE SN TEY | T ORR
b LT,

E

2. =B 40
e « — N 7 N T T T T T T T ‘ T T
EBRIT J-PARC DT B — AT A i 2fHT i L Y Jhiswotk 1
P EZEF = L NI 0.5 mn 0 SRR A FF 4 KR i —— JeNDUHEZ007 ]
J.M.Sist 1997
CAEEC 0.4, 1.3, 2.2 RON3.0 GeV O TA f SN Pacoae o7 -
30 L M.Fassbender+(1999) |

R.Michel+(1997)
R-Michel+(1989) 8
R Michel+(1995)

Th.Schiekel+(1996)
L Matsuda+(2018) Al(p.x)

100 FO[HICHY 10" I FRES L 72, B5 TR DFRZE X 1 0 T 2%
BECThH-oT-, MiEtE, BMES LV~ =7 L8 KRR
HER TR S AV U HERZRR N © D A HE T o~ #i %
E L. SilTxid 2 ks brim i 2 8 H L7z,
3. fER

AREEIC LY, Be(T1=53 d). Na(T,,=2.6 v). _
MNa (T1o=15 h). Mg (T,»=21 h) D 4 > DOREFEA Wi - Ll L
A, K1 ICHEIC X0 RS TE LN 0.4,
1.3 eV 3.0 GeV B ASHT 3% *Na AR imifE 4 |
B EOERRME, PHITS N ORI GE T /L (INCL/GEM,
JQMD/GEM) 0> &5 S & OY JENDL/HE-2007 DFHMlifiEE & & $1TR77, Fox OEBRIEITIAZEN 10 T 3. 6%ATM & |
WEDOFBRE LV b &V RS CRIE T & 7o, FEBRE & ERUGE T /WIC K 2 FHRAE & O T INCL/GEM [ %
DFEBRAEE 0.4, 1.3 TV3.0 GeV TEAZA 13%, 40%M O 25%F2EE &/ NFEAf L. JQMD/GEM 1% 1.3 & 3.0 GeV

TU 20%FL 5/ AT LT 5 238, 0.4 GeV IZB W T 10%FEE CTHEBRE L —89 5 Z L X Dhotz, £T-EB
fi & JENDL/HE-2007 Dl Tld, 0.4 GeV TIFRRZDHIPAT—H L7228, 1.3 & 3.0 GeV (T LTI 40%F2
WS 5 Z & oTo, MATRELO ALICKT DR & T 2 &0 0.4 GeV 22 b = R/LF— )38
Z BN TWIE RS D L O < [RIREDE I 23 B 7=,

OO0 % x &<+

Cross Section of 2Na [mb)]

1
Proton Energy [GeV]
1. 22Na DA pk W A
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%, SARUERTRIZRT B 107 MeV [5FASTHEFINE D RITE & 7T
Measurement and analysis of 107-MeV proton-induced neutron yields for iron, lead and bismuth
EoL REF, B BB, MR KM, Ao FEA, R AR, EIR R
PR WY, A RES B B, BEIL B, NS 2 M K, Mok Em2
FEWR fERAR !, Orlandi Riccardo!, ¥ 57!, KR BEAL BHH f#l!, gl R, & £k’
VR IR, K AT

TR FFAG NSRS % VTR B R OV A~ ZAEJIZ T 5 107 MeV B - AR ME I E 2 JIE L,
15 5 FUT- i BB A R RS EIRNT = — R PHITS D& T LR OfE S & ik L=,
F—T— K IEEREREN S AT A, BEREREPE T, MR UCE, RATIRERE, PHITS, #EET L
1. #48

DHEZRERE) > 27 2 (ADS) OWFFERA%E M OVHR K 7l it EBREEE (KUCA) 1231F % ADS AR IAY B
DI ICET DT — 2 2B+ 5 2 & 2 BRg L LT, BEBRZ 0 B ERSSTRIN R (FFAG) s % H
WTTER, S OB A~ A3 2 EM E IR (TTNY) S OV Ak By Wrimifg (DDX)
ZRATREREIC X 0 |E L7z, JIE THE LN TINY & O'DDX %, S shfgir = — K (PHITS) (ZHAA
IAFENTMEGET v (INCL4.6/GEM, Bertini/GEM, JQMD/GEM K () JQMD/SMM/GEM) & FEffli i 4% 7
— X% 5 A 75 U JENDL-4.0/HE |Z X 235G 5 & g L 7=,
2. AlzE

FERCIX. FFAG IIBEZR SR S 72 2L X —107MeV, #: V3K L 30Hz D/ VARG E— L%, BT
R DRFELL EOJE X 30 mm OFEF M OVE X 2 mm F 72015 5 mm OFENZRRE Uiz, B BREHT L - T
B B I S HEF DI E D = % )L X —2537i % 5120004 THIE L, ZNEHOEMIZK LT TINY
K ODDX Z R 7o, JiE TIE, MNEIOWERAHK »FL—% (A
B8 mmxE S 20 mm) & WA THIE THER S LB O R Pb TTNY
THH# & FPGA L2 T v v 3T VX A V&G 5°
OETAMETRE - T X WE AT L' T,
3. #ER

112, $MERITE 5 107 MeV B+ AS TINY OH|E i
R ETHE L Ok AT, 20MeV LLF TliX, PHITS @
FEYEALREE T LD INCL4A.6/GEM 7 -1 B o0 ) A1 1 fx
HEL—H L=, —J. Bertini INC &7 /L1314 )7 &8/ NG
L. JQMD /T 10-30 MeV TUIX&EZ W RFHIT 570 &, A
HET MK o TR 2 A —BDR R btz S 62, Auf
FED L% &34 %5 L KON JENDL-4.0/HE |, #iiJ7 O F T
FNF—E =T EFHE LW ERbroT,
4. $58

ABEECT LY, 8, LAV R~ 22595 107 MeV B+ A

=

o
A\
1

"’

120° (x1073)

10—5 -

=

9
o
1

=
o
4

3 'F =t

. \=
1 — ncLa.6/GEM . ’_\-
—— JENDL-4.0/HE \ i
. 7

—-= Bertini/GEM \
JQMD/GEM \ \\
JQMD/SMM/GEM by I

4 This work '\ \;u‘n

T

Thick target neutron yields (n/sr/lethargy/p)

5 TINY X O'DDX % Hif% L7, 100 MeV fEIK CTiL, KER AT 1078 5

7 & A ENLFFFEHTO Meier H[1IZ K 5 TINY OV DDX OJIET 100 10 102
—Z0NHHN, ADS OWFFERIFE TEE N LN A~ ZRIT%f Neutron energy (MeV)

T % TINY OBAHIAREN I & 72D, 1 EVERC %% 107 MeV B
gt AN TINY OHIERSF & &7 L
[1] Meier et al. Nucl. Sci. Eng. 102, 310-321 (1989). LD

HE AT SO R P BT 12 AT LHFERFE 2 D B Ak
JPMXD0219214562 % J 7= b DT,
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230 MeV/u o fIF ASHRIBHIFAERZEWM S M EEDRIE
Measurement of a of 230MeV/u incident charged particles production double differential cross section

ThHEORRREY, A m !, iR HER 2, Eoo VEA R, N @EkC, B wo
"JUK, 2JAEA, ‘KEK, ‘QST

AWFZETIE. 230 MeV/u O o KL ASHFaERL 1AL RSOGO By iifife (DDX) OHfS 2 R E 5,
230MeV/u O o K f-E— LA EEAIEZ C,ALCo [ZAST U, £ DO RA U7 U A 15°,20°,40°,60° (236 1) 2 faf fEHL
1 p,d,t, He,a DAEREZHIE L, SIEAIEL « i A O DDX 2B Uiz, Mitigs & LT Si FERRHER,
GSO V> F L —% PWO V> FL—H TSN U Z—TFT L Aa—7 24 L, Bk oOfEER
LR R —D[REIZIT B-AE J{IEEZ AV,

F—U— N "EBOWIERL, PHITS, okt A4

_.
i

- IR R RIC T D SRR O MR O FHOTH BT 31T DI B EOFHN O 72 12Tk 1k F
BHAVETH D, Rkt o — Ro—oL LTPHITS 23d 5708, FOEkEE LI L ORHERE OMEEIC
ILERT — 2 DLEARAIR THDH, LH L, AFTR/LE—200MeV/u D o i+ A DDX D FEx
F— FIXHEFNEE N, F 2T, ABFZE T 230 MeViu @ o K AH D DDX O BS54 BRY &4 5,

2. =B

FBRIT BB EFREWI7EETO HIMAC ., %3 - PLHIRS=EIZ TTIT 272, 230 MeV/u @ o K7 2 EEAE
C(0.1 mm),Al(0.1 mm),Co(0.05 mm)(Z A L, ftH A 15°,20°,40°, 60°12 35 1) 2 ff kL 1~ p,d,t,* He,o DRk i &
HIE L, SRR - Bt A - kI - DDX 2 Hifg L7z, #ittigs & LT 2 o Si 8 H#R(0.1 mm -
0.3mm), GSO > F L —Z PWO VU F L —F THE SNV =T LV Aa—7 %2 L7z, 1HE&
2 KA O SiCEERBREE. 2 K HO Si FHEERRHERE GSO v FL—F GSO v F L—% & PWO v~
FL—2OMBEDLEELLTNLI AE Bitige & E MR & LT E-ABE MIEEZ WD 2 LI X - THkL 1
DOFER L R RV F—DRIEZIT- T2,

3. WR-ER

ERAE RO oL LT Ca,0)ISDEERZ DDX 4 RITRT, _ DDA of Claa's) 250 MeV
S A B 157 ClE R R~900 MeV @ a K- 3 Bl S 41T\ 5, 24U 230 = llﬂq‘l’ 15 deg.
MeViu O o KiF-OWPEKEBE O KL F =L —HLTWD, ZOZ e T 108 ™™ "0 Ll
5| RSO LI SMEIC R L = ety E ISR T
Ny 2 :33 . --....,,...,.,"'

F 0 DDX OB & LT 300 MeV BA ORI 51 BIEE N E—2 100 0405109
DR BND, ZHUCBIHE LT 300 MeV @ C(p,p’x) UG D 15D ot

Energy [MeV]

DDX LA EBRHE D (0,3Hex)? DDX THREOE—7 BNE.HN 5,

*Furuta Toshimasa!, Uozumi Yusuke', Yamaguchi Yuji?, Iwamoto Yosuke?, Sanami Toshiya’, Koba Yusuke*
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Development of secondary light charged particles measurement system for negative muon
nuclear capture reactions

R R T IR SRR P SE(E L IE B dbEe KRR . PR pEAy L

BrE M2 8RR KA A8 EORER 2, Al AR 2
PIUNRE:, 2 BRAJE

FHEBRI2—FVERY 7 T =R AEROFMICITA S 2 —F VR R RS TR D R Bk
FDZRNVF—ARY NUVPBLBETH L7220, WERRERDBREEIT->TWVWD, ARIERTIL, nTD-Si
M gs & W= MR & Si M Es & CsI 28 %2 FiV 7z AE-E ¥EI2 L » TR #5581 217 9,

F—I—F: Ja—AVETEHENR, YT T —

WA, PERT S ZAOMIMEIZ LV FERICEEND I 2 —F Y (FHEREI 2 —4Y) EROY 7 b=
F=NER SN TWDI, FEHRA I 2 —F U AERT S AR T2 2 & THEERT S A 2O
THRE LR REEROR 2 S E R 2 U, SRR AR T & KB A AT D, T D O BRI 723 8K T
A RAZEMEMNEGTLHIETY 7 2T —0384ETLH B, 22T B FTRETF 74— - Ty T b
BFZEATIC BT Si R TRAICRT D uNC BISHH S D ZRikfrER T (1. BT, —ES T 7LV 77
Bit) DR NLF—AXT MVORIE (RAL 6k) % 2022 4 11 ALURIZITS TETH D, Ziusfhn, 2
a—F VR Y 7 b= T —IAEROFMIZ LT/ uNC THRL
T 5 IREBERIERL D= RN FX— AT ML EFERT 5720,
TR E R OB 21T > T\ 5, AHEIER T, frdEki
DR NF— T LR TEDR R DR T L O 7 2
FEOT VA a—F 25, RT3 /LF—kF1% nTD-Si &
Hi#R (TL) (&> TR L, BIBMHTIERNC & 0 R F-380 &2 17
V. Flo. BT ARX—RIFIE SRR E Csl o FL—4&
(TH) 12k DR L. AB-E 312 & W KE TR 247 5 P B

JUNKEEZ 7 MINdER iR « ©— AR HREE Y ¥ —|2 T, RALFERTO® Yy N7 v 7OMIET A N &
BT 2EBRAEIT o7, ¥ 2T LNdes THE S 47z 24MeV @ 7Li B — A% 1lum JEO Al {EICBE L, &
FIC L > THER LB, B, &R, 7LV 7 7R TFOTXAX =27 NORIEE LTz, TS
LIeT =2 D OHRIC Csl o F L—F & Wiz AE-E EIC K DR F#lcE B L, RAL ZBRCTHWS > b
Ty T OMEMREAT O,

BE 3
[1] B. D. Sierawski et al., IEEE Transactions on Nuclear Science, 57, 3273-3278 (2010).
[2] S. Manabe et al., IEEE Transactions on Nuclear Science, 65, 1742-1749 (2018).
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Preliminary experiment for measurement of radioisotope production from negative muon capture
A HER]Y, W OIESE Y, RS pREE 2, CPIE BE !
VA AR T ZEBR RS, 2 o kL S — IR AT e AR

2 2 A (W) DR TR IS T DU R AR R E O BRI T — 2 G O 7= ORIE, FRMT 7LD
ZHRYE LT, J-PARC B #—WE - HmBl e © T8 ER A4 E Lo, iy 2By L, &
FEE 7V~ =0 Mg ER TR A FE, £ OERE LG, MIEFIERFR L OHBFIZ O W THE T 5,
F—D—F: A4, e, R
1. &5

J-PARC &> ¥ —OWE « EmPlEERM(MLF) T, KEE/ SLVAAI 24 W)EHAWT, R0
FERIE TR TR P DI A AL DEEB ORI & WV o TN ED b TV D, BEEEHE, w DT
BB & > THAHMET 2 O TR e DOE YR BRIV D72, PHITS Z AW CERE O it b &% RS S -
T 5, PHITS 12K %A R OGEEMEIIHI L RICERET 5720, FHEMEROERT — 2 HHME 4 i
RBLTEBLLZENREETH DN, BEOERT — XL, 2QIIHEDFE1TFK S Z OFEPHOIENICRE STk

0, AfEMICHREERAERGECTE 2V, F72, PHITS OFREBEFOERT — & L ORICERNH D Z &
HIER SN TN D, A%EK T, GIENRFERT — X OFEEEZ B L Lz PHFERIC OV THRET 5,
2. KB

MLF D2 24 E—A5T A 2 D2 TRATOEANC 2 BE L, NSOy & 2 = 4 U HiPE X H(Ko)
DTNV F =AY fVZE 2 GOEMEST IV~ =0 LS THIE LT, ZEn b BT HEHRE O A L
BN TIE L LTopn B A S 72 AR LR R Z 00 6, RERIZLEFINAR D —> & i 5 27Al, ¥Co, #1Pr,
2098 %388 A 72, 4P, 2°Bi T O IEuEL D FHELIE, Kot D =1L —78 4 MeV LU L & & < RN,
B CEMMNS DI 24y XFAIEEZBZ 2, Zhé I 24V ARENIC AR Lz — KB5S &Ik
W Z ST X RO Z DA NT > T wB T8, a2 502> 550 50 cm B L, B — A58 % 3x10°
SURREE L U7e, EBTR, W r#nkitfic L sz ko,
3. &R

£
ST

5 i [T 1 BONYEREFEO AR R L r T T T T
EHIZAZ LR Lz H 7 12.8 o
= f H K FER) KRR Present [x10%/u] =
DG VERE TR D Al & D — L ]
B A1 ?*Na 2.157+0.182
Bl %3 1ITR~d, Al O R @ 1
¥Co MFe 24.34+2.02 ©
TIXER 1 OO 8 £ FE D
. 141PI‘ 14°La 0141i0013 05 '] . -
TR ERLNT, R
137mCe 7.274+0.679
PHITS 3.20 |2 X 2 itk 0 L ‘ L 4
. o 20Bj 2087 2.517+0.499 Na PFe "La WMce
*}?iiﬁki C/E (?Jf'ﬁ/%%ﬁ) Radioisotope

B2 112”7, PHITS OfEARIE, AEAIZE/ Nl OB
D0, WLa lZkd 2 KEHE S K a7,
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