Wed. Mar 17, 2021

Room A

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

[1A01-06] Fukushima Daiichi NPS Accident
Chair: Hotta Akitoshi (NRA)
10:15 AM - 12:00 PM Room A (Zoom room 1)

[1A01] Estimation of the In-Depth Debris Status of
Fukushima Unit-2 and Unit-3 with Multi-Physics
Modeling
*Akifumi Yamaji', Kazuma Kishimoto', Xin Li",
Masahiro Furuya', Ikken Sato®, Hiroshi Madokoro®, Yuji
Ohishi® (1. Waseda Univ., 2. Osaka Univ., 3. JAEA)
10:15 AM - 10:30 AM

[1A02] Estimation of the In-Depth Debris Status of
Fukushima Unit-2 and Unit-3 with Multi-Physics
Modeling
*Xin Li', Akifumi Yamaji', Ikken Sato?, Masahiro
Furuya', Hiroshi Madokoro?, Hirofumi Fukai', Yuji
Ohishi® (1. Waseda Univ., 2. JAEA, 3. Osaka Univ.)
10:30 AM - 10:45 AM

[1A03] Estimation of the In-Depth Debris Status of
Fukushima Unit-2 and Unit-3 with Multi-Physics
Modeling
*Yuji Ohishi’, Kiu Tanaka', Yifan Sun', Hiroaki Muta'

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

[1A04] Investigation of Accident Scenario and Fission
Products Behaviors in Fukushima Daiichi Nuclear
Power Plant using SAMPSON code
*Kenichi Tezuka', Chiaki Kino', Nobuyoshi Tsuzuki’

(1. 1AE)
11:00 AM - 11:15 AM

[1A05] Investigation of Accident Scenario and Fission
Products Behaviors in Fukushima Daiichi Nuclear
Power Plant using SAMPSON code
*Chiaki Kino', Kenichi Tezuka', Nobuyoshi Tsuzuki’

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

[1A06] Temperature change due to radiative cooling
under the fuel rod exposure in Fuku-Ichi No.1
Reactor
*Kiyoshi Yoneyama', Kazuo Watanabe? (1.
H.O.Yoneyama, 2. WNR-Cx Watanabe Lab.)

11:30 AM - 11:45 AM
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Oral presentation | Ill. Fission Energy Engineering | 304-1 Thermal
Hydraulics, Energy Conversion, Energy Transfer, Energy Storage
[1A07-11] Gas-liquid Two-phase Flow

Chair: Ayako Ono (JAEA)

2:45 PM - 4:15 PM Room A (Zoom room 1)

[1A07] Evaluation of characteristic of natural
circulation flow on isolation condenser in the
presence of non-condensable gas
*Tetsuya Takada', Yasunori Yamamoto', Kosuke Ono’

(1. Hokkaido Univ.)
2:45PM - 3:00 PM

[1A08] Effect of Diameters and Fluid Properties on
Flow Characteristics in Vertical Pipes under
Flooding at the Top End
*Toshiya Takaki', Michio Murase', Kosuke Hayashi2,
Akio Tomiyama2 (1. INSS, 2. Kobe Univ.)
3:00PM - 3:15PM

[1A09] An Improved Mechanistic Model for Prediction
of Bubble Lift-off Diameter in Subcooled Flow
Boiling for Inclined Heating Surface
*M. A. Rafiq Akand', Kei Kitahara', Tatsuya
Matsumoto’, Wei Liu", Koji Morita’ (1. Kyushu
Univ.)
3:15PM - 3:30 PM

[1A10] Development of a 3D gas-liquid two-phase flow
measurement system using multi-view cameras
*Miki Saito, Taizo Kanai', Satoshi Nishimura® (1.
CRIEPI)

3:30 PM - 3:45PM

[1A11] Development of a System Analysis Code for NPP
* Junichi Kaneko', Naofumi Tsukamoto' (1. NRA)
3:45PM - 4:00 PM

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

[1B01-02] Code Development 1 (Nuclear Data)
Chair: Kunihiro Nakajima (Kindai Univ.)
10:00 AM - 10:45 AM Room B (Zoom room 2)

[1BO1] Statistical error calculation method for
probability table generation
*Kenichi Tada', Tomohiro Endo® (1. JAEA, 2. Nagoya
Univ.)
10:00 AM - 10:15 AM

[1B02] Investigation of the impact of difference

between open nuclear data processing codes on



neutron transport calculations

*Michitaka Ono', Masayuki Tojo', Kenichi Tada?, Akio
Yamamoto® (1. GNF-J, 2. JAEA, 3. Nagoya Univ.)
10:15 AM - 10:30 AM

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

[1B03-06] Code Development 2
Chair: Rei Kimura (TOSHIBA ESS)
10:45 AM - 12:00 PM Room B (Zoom room 2)

[1B03] Development of Three-Dimentional
Heterogenious Transient Calculation Code
RYUHO
*Tatsuya Fujita1, Naofumi Tsukamto' (1. Nuclear
Regulation Authority)

10:45 AM - 11:00 AM

[1B04] A Development of Multi-Physics Burnup Analysis
System
*Motomu Suzuki' (1. CRIEPI)

11:00 AM - 11:15 AM

[1B0O5] Development of Core Management Code System
SHIKOKU2
*Masami Hirano', Yosuke Kawamoto', Emi Yoshida',
Kosuke Miyawaki', Kazuma Oohori?, Yutaka Umakoshi?

(1. Yonden Eng., 2. YONDEN)
11:15 AM - 11:30 AM

[1B06] Development of Core Management Code System
SHIKOKU2
*Yosuke Kawamoto', Masami Hirano', Emi Yoshida',
Kosuke Miyawaki', Kazuma Oohori?, Yutaka Umakoshi?

(1. Yonden Eng., 2. YONDEN)
11:30 AM - 11:45 AM

Oral presentation | Ill. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety
[1BO7-11] Uncertainty Evaluation

Chair: Kenichi Tada (JAEA)

2:45PM - 4:15 PM Room B (Zoom room 2)

[1B0O7] Uncertainty Quantification of Criticality in the
KUCA-C core with HEU Fuel
*Kota Morioka', Cheolho Pyeon' (1. Kyoto Univ.)
2:45PM - 3:00 PM

[1B0O8] Reactor noise analysis using MVP code for
subcritical systems in KUCA
*Kunihiro Nakajima', Yasunobu Nagaya?, Atsushi
Sakon', Tadafumi Sano’, Kengo Hashimoto' (1. Kindai

Univ., 2. JAEA)
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3:00 PM - 3:15 PM
[1B09] Development of reactor noise measurement
using BGO detectors in UTR-KINKI
*Masaki Goto', Takashi Kanda®, Kunihiro Nakajimaq,
Tadafumi Sano', Atsushi Sakon', Kengo Hashimoto'
(1. KINDAI Univ.)
3:15PM - 3:30 PM
[1B10] Numerical analysis and uncertainty
quantification for pulsed neutron experiments
with water tanks by PHITS
*Kenta Asakura’, Tomohiro Endo’, Akio Yamamoto'
(1. Nagoya Univ.)
3:30 PM - 3:45PM
[1B11] Nuclear Data-induced Uncertainty
Quantification of Prompt Neutron Decay
Constant for Water-only System
*Tomohiro Endo’, Akihiro Noguchi1, Akio Yamamoto'
(1. Nagoya Univ.)
3:45PM - 4:00 PM

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

[1C01-06] Optimizatioin/Code Development on

Advanced Reactor
Chair: Motoyasu Kinoshita (MOSTECH)
10:15 AM - 12:00 PM Room C (Zoom room 3)

[1C01] Development of Advanced Reactor Knowledge-
and Al-aided Design Integration Approach
through the whole plant lifecycle, ARKADIA
*Hiroyuki Ohshima', Tai Asayama', Tomohiro
Furukawa', Masaaki Tanaka', Takashi Takata',
Yasuhiro Enuma’ (1. JAEA)

10:15 AM - 10:30 AM

[1C02] Development of Advanced Reactor Knowledge-
and Al-aided Design Integration Approach
through the whole plant lifecycle, ARKADIA
*Masaaki Tanaka', Shigeo Ohki’, Masashi Miyazaki’,
Shigeru Takayaq, Kenji Yokoyama1, Masanori Ando’

(1. JAEA)
10:30 AM - 10:45 AM

[1C03] Development of Advanced Reactor Knowledge-
and Al-aided Design Integration Approach
through the whole plant lifecycle, ARKADIA
*Akihiro Uchibori', Takashi Takata', Yoshitaka
Fukano', Hidemasa Yamano' (1. JAEA)



10:45 AM - 11:00 AM

[1C04] Development of Advanced Reactor Knowledge-
and Al-aided Design Integration Approach
throughthe whole plant lifecycle, ARKADIA
*Yasuhiro Enuma’, Yuki Kondo', Ryuta Hashidate',
Rika Mitsumoto’, Taira Hazama' (1. JAEA)
11:00 AM - 11:15 AM

[1CO5] Verification of Neutronics-Thermalhydraulics
Coupling UDF for FLUENT Code using MSRE
Experiment
*Hiroyasu MOCHIZUKI" (1. Tokyo Institute of
Technology)
11:15 AM - 11:30 AM

[1C06] Study on Optimization of Fuel Composition for
Reducing Sodium Void Reactivity in Sodium-
Cooled Fast Reactor
*Qike Hiroya1, Endo Tomohiro', Akio Yamamoto', Go
Chiba® (1. Nagoya Univ., 2. Hokkaido Univ.)
11:30 AM - 11:45 AM

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

[1C07-11] Development of Advanced Reactor
Chair: Akihiro Uchibori (JAEA)

2:45 PM - 4:10 PM Room C (Zoom room 3)

[1CO7] HTTR Test Plan towards Demonstration of
HTGR Heat Application Technologies
*Hiroyuki Sato', Takeshi Aoki', Xing L. Yan' (1.
JAEA)
2:45PM - 3:00 PM

[1C08] Demonstration plan of plant control
performance evaluation methodology based on
HTTR Thermal Load Fluctuation Test
*Takeshi Aoki", Hiroyuki Sato’ (1. Japan Atomic
Energy Agency)
3:00 PM - 3:15 PM

[1C09] Development of Mitsubishi multi-purpose
modular ultra-safety micro reactor
*Shota Kobayashi', Yasutaka Harai', Tadakatsu Yodo",
Shohei Otsuki', Wataru Nakazato', Hironori Noguchi’,
Satoru Kamohara' (1. MHI)
3:15PM - 3:30 PM

[1C10] A study of molten salt fast reactor with
sustainable properties
*Koshi Mitachi' (1. Beyond energy research
&development association)

3:30 PM - 3:45PM
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[1C11] Development of a molten salt Loop system to
materialize molten salt reactors
*moto yasu KINOSHITA kinoshita' (1. MOSTECH Co.
Ltd)
3:45PM - 4:00 PM

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

[1D01-06] Radiation Shielding Analysis
Chair: Hiroshi Yashima (Kyoto Univ.)
10:15 AM - 12:00 PM Room D (Zoom room 4)

[1D01] Expansion of transformation of a system of
source and detector
*Yoshihito Namito', Hideo Hirayama®' (1. KEK)
10:15 AM - 10:30 AM

[1D02] Studies on the assesment of Monte-Carlo
shielding analysis in the licensing of spent fuel
transport and storage
*Shinji GOKO' (1. NRA)
10:30 AM - 10:45 AM

[1D03] Validation of decay data library for photon
emission from fuel debris
*Taichi Matsumura’, Keisuke Okumura’, Manabu
Fujita® (1. JAEA, 2. JPC)
10:45 AM - 11:00 AM

[1D04] Study on appropriate review of simple dose
calculation method for gamma ray shielding
*Yoshihiro Hirao!, Fumiyoshi Nobuhara?, Seiki Ohnishi’

(1. NMRI, 2. TNS)

11:00 AM - 11:15 AM

[1D05] The Activity Report of Review WG for Simple
Radiation Shielding in phase 2.
*Fumiyoshi Nobuhara', Yoshihiro Hirao?, Norihiro
Matsuda®, Seiki Ohnishi® (1. TNS, 2. NMRI, 3. JAEA)
11:15 AM - 11:30 AM

[1D06] Discussion on the Standardization of Shielding
Material focusing on Concrete (17)
*Mikihiro Nakata', Toshihisa Tsukiyama®, Koichi
Okuno®, Toshinobu Maenaka® (1. MHI NSE, 2. HGNE,
3. Hazama Andou Corp. , 4. Takenaka Corp.)
11:30 AM - 11:45 AM

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

[1D07-11] Radiation Detector Development for



Nuclear Reactor
Chair: Koichi Kino (AIST)
2:45 PM - 4:15 PM Room D (Zoom room 4)

[1D07] Development of lithium loaded liquid scintillator
for reactor neutrino monitor
*Atsuya Kawabata', Kyohei Nakajima1, Yoichi
Tamagawa' (1. University of Fukui)
2:45PM - 3:00 PM

[1D08] Development for non-destructive measurement
system with a low-cost neutron detector bank
*Masao Komeda', Yosuke Toh', Kosuke Tanabe? (1.
JAEA, 2. NRIPS)
3:00 PM - 3:15 PM

[1D09] Development of a portable high-resolution
gamma-ray spectrometer for nuclear facilities
*Shigetaka Maeda', Mitsuhiro Nogami?, Chikara Ito’,
Keitaro Hitomi®, Kenichi Watanabe® (1. JAEA, 2.
Tohoku Univ., 3. Nagoya Univ.)
3:15PM - 3:30 PM

[1D10] Development of a portable high-resolution
gamma-ray spectrometer for nuclear facilities
*Mitsuhiro Nogami', Keitaro Hitomi', Chikara Ito?,
Kunimi Tsubakiyama®, Kenichi Watanabe®, Shigetaka
Maeda® (1. Tohoku Univ., 2. JAEA, 3. Nagoya Univ.)
3:30 PM - 3:45 PM

[1D11] Development of a portable high-resolution
gamma-ray spectrometer for nuclear facilities
*Kenichi Watanabe', Kunimi Tsubakiyama', Keitaro
Hitomi?, Mitsuhiro Nogami?, Chikara Ito®, Shigetaka
Maeda® (1. Nagoya Univ., 2. Tohoku Univ., 3. JAEA)
3:45PM - 4:00 PM

Oral presentation | IV. Nuclear Plant Technologies | 401-2 Operational
Management, Inspection and Maintenance of Reactor

[1E01-07] Advanced Technology for Inspection

&Utilization of Nuclear Plants
Chair: Tetsuya Uchimoto (Tohoku Univ.)
10:00 AM - 12:00 PM Room E (Zoom room 5)

[1EO1] Development of nondestructive inspection for
embedded hardware 3
Ryota Ogawa', *Motomu Ishii", Hiroaki Fujiyoshi’,
Yoshihiro Isobe’, Kouzou Hattori?, Takashi Suzuki?,
Shouji Sekiguchi?, Susumu Miura® (1. NFI, 2. JNFL)
10:00 AM - 10:15 AM

[1EO02] Development of nondestructive inspection for
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embedded hardware 3
Mitsuyuki Sagisakaq, Takashi Matsunaga1, *Ryota
Ogawa’, Yoshihiro Isobe’, Kouzou Hattori?, Takashi
Suzuki?, Shouji Sekiguchi?, Susumu Miura® (1. NFI, 2.
JNFL)
10:15 AM - 10:30 AM
[1EO03] Study on Check Valve Diagnosis using Al
Ryota Ogawaq, Takashi Matsunaga1, *Yoshihiro Isobe’
(1. NFI)
10:30 AM - 10:45 AM
[1EO04] Advanced Computerization of Hammering
Inspection 5
*Takashi Matsunaga®, Ryota Ogawa', Mitsuyuki
Sagisaka1, Yoshihiro Isobe”, Shinobu Yoshimura?,
Tomonori Yamada®? (1. NFI, 2. UTokyo)
10:45 AM - 11:00 AM
[1EO5] Advanced computerization of Hammering
Inspection 5
Takashi Matsunaga', Ryota Ogawa", Mitsuyuki
Sagisaka1, *Hiroaki Fujiyoshi1, Yoshihiro Isobe”, Jun
Tomiyama?, Shinobu Yoshimura®, Tomonori Yamada®
(1. NFI, 2. Univ. of the Ryukyus, 3. UTokyo)
11:00 AM - 11:15 AM
[1EO06] Advanced Computerization of Hammering
Inspection 5
Takashi Matsunagaﬂ, Ryota Ogawa1, *Mitsuyuki
Sagisaka', Hiroaki Fujiyoshi’, Yoshihiro Isobe’, Jun
Tomiyamaz, Shinobu Yoshimura®, Tomonori Yamada®
(1. NFI, 2. Univ. of the Ryukyus, 3. UTokyo)
11:15 AM - 11:30 AM
[1EQ7] Study of bulk power system stability by
utilization of nuclear assets
*Yohei Murakami’, Keita Okuyama', Shunya Morita?,
Masahiro Watanabe', Yutaka Kokai', Daichi Kato' (1.
Hitachi, 2. HGNE)
11:30 AM - 11:45 AM

Oral presentation | IV. Nuclear Plant Technologies | 401-1 Design and
Manufacturing of Reactor Components and Transportation
Vessel/Storage Facility

[1E08-10] Advanced Design &Manufacture of

Reactor Equipment
Chair: Masaaki Higasa (TOSHIBA ESS)
2:45 PM - 3:40 PM Room E (Zoom room 5)

[1EO08] Development of automatic design system for
piping, air conditioning duct and cable tray using

artificial intelligence



*Shiro Takahashi', Keita Okuyama', Michiaki
Kurosaki?, Eisuke Wakabayashiz, Tomoyasu Inoue?,
Junta Yamada?, Yusuke Shimizu?, Shonosuke Yukita®,
Shigehiko Kaneko® (1. Hitachi, 2. HGNE, 3. Hitachi
Industry &Control Solutions, 4. Waseda Univ.)
2:45 PM - 3:00 PM

[1EQ9] Development of automatic design system for
piping, air conditioning duct and cable tray using
artificial intelligence
*Junta Yamada', Michiaki Kurosaki', Eisuke
Wakabayashiq, Tomoyasu Inoue’, Shirou Takahashi?,
Keita Okuyama?, Shonosuke Yukita® (1. HGNE, 2.
Hitachi, 3. Hitachi Industry &Control Solutions)
3:00 PM - 3:15PM

[1E10] Development of blow out panel closing system
*TAISUKE HATAKEYAMA", NORIHIDE TOHYAMA®,
HIDETOSHI SAITO", TADASHI 11JIMA”, TAKAHISA
FUNABIKI", HIROYUKI NOJI", KEI IRISAWA" (1.
Hitachi-GE Nuclear Energy, Ltd.)
3:15PM - 3:30 PM

Oral presentation | I. General Issues | General Issues

[1G01-04] Communication
Chair: Ryuta Takashima (TUS)
2:45 PM - 3:55 PM Room G (Zoom room 7)

[1G01] Video production as a methodology for
overcoming the conflicting axes of nuclear
power vs. renewable energy -results and
prospects-

*Takenoshin Yaza', Tomomi Samejima', Tetsuo
Sawada® (1. TGUISS, 2. Tokyo Tech)
2:45PM - 3:00 PM

[1G02] A Discussion Method Relating to Nuclear Energy
and Geological Disposal
*SHINJI MITANI™, HIROKO MIYUKI**, Naoki Kimura®

(1. Nuclear Communications, 2. Workshops and
Instructional Strategies in Education, 3. Fukui
University of Technology, 4. SNW)

3:00 PM - 3:15PM

[1G03] A Discussion Method Relating to Nuclear Energy
and Geological Disposal
*Hiroko Miyuki’, Toshiharu Miyakawa® (1. Workshops
and Instructional Strategies in Education, 2. NPO

Radiation Education Forum)

©Atomic Energy Society of Japan

Atomic Energy Society of Japan 2021 Annual Meeting

3:15PM - 3:30 PM

[1G04] Discussion on ALPS Treated Water with
Reference to the Method of Deliberative Poll
*Kyoko Oba’, Noboru Yanase?, Ryota Matsui® (1.
JAEA, 2. Nihon Univ., 3. Yamanashi Pref. Univ.)
3:30PM - 3:45PM

Room |

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

[1101-05] Waste Management 1
Chair: Ryoji Kusaka (JAEA)
10:30 AM - 12:00 PM Room | (Zoom room 9)

[1101] Consideration for long-term storage of a spent
zeolite adsorption vessel
*Yusuke Sagawa’, Isao Yamagishi?, Atsuhiko Terada?,
Kazuyoshi Uruga®, Takeshi Tsukada® (1. Nuclear
Engineering, 2. JAEA, 3. CRIEPI)
10:30 AM - 10:45 AM

[1102] Consideration for long-term storage of a spent
zeolite adsorption vessel
*Kazuyoshi Uruga Uruga’, Takeshi Tsukada’, Isao
Yamagishi?, Atsuhiko Terada? (1. CRIEPI, 2. JAEA)
10:45 AM - 11:00 AM

[1103] Evaluation of Strontium Penetration Behavior in
Concrete Structural Materials
*Yuko Kimoto', Kai Yoneyama1, Isamu Sato’, Haruaki
Matsuura®, Eriko Suzuki?, Shuhei Miwa® (1. Tokyo City
University, 2. Japan Atomic Energy Agency)
11:00 AM - 11:15 AM

[1104] Study of penetration behavior of Cs into
concrete using neutron activation analysis
*Kai Yoneyama1, Isamu Sato', Haruaki Matsuura’,
Norihiko Kurihara1, Naoya Miyahara1, Eriko Suzukiz,
Shuhei Miwa® (1. TCU, 2. JAEA)
11:15 AM - 11:30 AM

[1105] G,;, from inorganic hydrates and hydroxides
*Jun Kumagai®, Katsuyoshi Horinouchi?, Kumi Negishi®,
Masaya Ida®> (1. Institute of Materials and Systems
for Sustainability, Nagoya University, 2. Graduate
School of Engineering, Nagoya University, 3. Taiheiyo
Consultant Co. LTD)
11:30 AM - 11:45 AM

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



[1106-10] Waste Management 2
Chair: Yoichi Endo (NFD)
2:45 PM - 4:15 PM Room | (Zoom room 9)

[1106] Research on long-term storage system of high-
level radioactive waste (fuel debris, etc.) by
double canister
Hiroshige Kikura', Hideharu Takahashi’, Daisuke Ito?,
Yoshinobu Morimoto®, *Tsutomu Matsumoto® (1.
Tokyo Tech, 2. Kyoto Univ., 3. Hitz, 4. OCL)
2:45PM - 3:00 PM

[1107] Fluorination Method for Classification of the
Waste Generated by Fuel Debris Removal
*Daisuke Watanabe', Keita Endo’, Akira Sasahira’,
Shunji Homma®, Masahide Takano®, Ayako Sudo® (1.
Hitachi-GE, 2. Saitama univ., 3. JAEA)

3:00 PM - 3:15PM

[1108] Fluorination Method for Classification of the
Waste Generated by Fuel Debris Removal
*Keita Endo’, Daisuke Watanabe', Akira Sasahira’ (1.
HGNE)
3:15PM - 3:30 PM

[1109] Fluorination Method for Classification of the
Waste Generated by Fuel Debris Removal
*Shunji Homma', Daisuke Watanabe?, Keita Endo® (1.
Saitama Univ., 2. HGNE)

3:30 PM - 3:45PM

[1110] Fluorination Method for Classification of the
Waste Generated by Fuel Debris Removal
*Ayako Sudo', Masahide Takano', Daisuke Watanabe?

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

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

[1KO1-041] Irradiation Effect

Chair: Hirotatsu Kishimoto (Muroran IT)
10:00 AM - 11:10 AM Room K (Zoom room 11)

[1KO1] Phase Stability of Second Phase Particle and
Hydrogen Absorption in Zirconium Alloys under
lon Irradiation
*Takeaki Gondo', Yoshiki Saita', Katsuhito Takahashi',
Hideo Watanabe' (1. KYUSHU UNIVERSITY)

10:00 AM - 10:15 AM
[1K02] Swelling resistance of ODS steel for fuel

©Atomic Energy Society of Japan

Atomic Energy Society of Japan 2021 Annual Meeting

cladding tube of fast reactor
*Takashi TANNO', Hiroshi OKA'?, Yasuhide YANO',
Satoshi OHTSUKA', Takeji KAITO' (1. JAEA, 2.
Current: Hokkaido Univ.)
10:15 AM - 10:30 AM

[1KO3] Evaluation of radiation hardening of stainless
steels by micro-tensile testing
*Terumitsu Miura’', Kohei Kokutani’, Katsuhiko Fujii1,
Koji Fukuya® (1. Institute of Nuclear Safety System)
10:30 AM - 10:45 AM

[1KO4] Evaluation of failure fraction of coated fuel
particles for HTGR under high burnup condition
*Masaya Haseda', Jun Aihara?, Kazuhiro Sawa' (1.
Hokkaido Univ., 2. JAEA)
10:45 AM - 11:00 AM

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

[1K05-07] Corrosion in Water Coolant
Chair: Hirokazu Ohta (CRIEPI)
11:10 AM - 12:00 PM Room K (Zoom room 11)

[1KO5] Influences of dissolved hydrogen and
temperature on oxide film thickness of TT690
alloy in simulated PWR primary water condition
*Takahiro Sasaoka', Takumi Terachi?, Takuyou
Yamada', Koji Arioka' (1. INSS, 2. KEPCO)

11:10 AM - 11:25 AM

[1KO6] The effect of thermal aging time and
temperature on SCC of SUS630 in high-
temperature water
*Takuyo Yamada', Takumi Terachi®", Makie
Okamoto®", Koji Arioka" (1. INSS, 2. KEPCO, 3. Kobe
Material Testing Lab.)

11:25 AM - 11:40 AM

[1KO7] Irradiation stabilities of SiC/SiC composites and
their joints in coolant of fission reactor
*Hirotatsu Kishimoto', Naofumi Nakazato', Joon-Soo
Park1, Akira Kohyama2 (1. Muroran IT, 2. NITE
Corporation)

11:40 AM - 11:55 AM

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

[1K08-12] Irradiation Embrittlement Prediction
Chair: Kinya Nakamura (CRIEPI)
2:45PM - 4:10 PM Room K (Zoom room 11)




[1K08] Revisions of JEAC4201 Embrittlement Trend
Curve
*Ryoichi Saeki', Akiyoshi Nomoto', Kenji Nishida',
Kenichi Nakashima”, Yoshinori Hashimoto', Yasukazu
Takada?, Oumaya Toru?, Takatoshi Hirota® (1. CRIEPI,
2. KEPCO, 3. MHI)
2:45PM - 3:00 PM

[1KO9] Revisions of JEAC4201 Embrittlement Trend
Curve
*Toru Oumaya', Masahide Suzuki?, Koji Fukuya',
Yasukazu Takada®, Akiyoshi Nomoto?, Ryoichi Saeki?,
Kenji Nishida?, Yoshinori Hashimoto® (1. Institute of
Nuclear Safety System, Inc., 2. Central Research
Institute of Electric Power Industry, 3. The Kansai
Electric Power Co, Inc., 4. Nagaoka University of
Technology)
3:00 PM - 3:15PM

[1K10] Revisions of JEAC4201 Embrittlement Trend
Curve
*Yoshinori Hashimoto', Ryoichi Saeki', Akiyoshi
Nomoto', Kenichi Nakashima®, Toru Oumaya?,
Yasukazu Takada® (1. CRIEPI, 2. KEPCO)
3:15PM - 3:30 PM

[1K11] Revisions of JEAC4201 Embrittlement Trend
Curve
*Takatoshi Hirota', Ryoichi Saeki?, Akiyoshi Nomoto?,
Kenji Nishida?, Yoshinori Hashimoto?, Yasukazu
Takada®, Toru Oumaya® (1. MHI, 2. CRIEP!, 3.
KEPCO)
3:30 PM - 3:45PM

[1K12] Revisions of JEAC4201 Embrittlement Trend
Curve
*Katsuhiko Fujii' (1. INSS)
3:45PM - 4:00 PM

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

[1L01-03] Fusion Engineering
Chair: Juro Yagi (Kyoto Univ.)
2:45 PM - 3:45 PM Room L (Zoom room 12)

[1L01] Conceptual design of a muon-catalyzed
continuous fusion reactor with a ramjet shock
wave stagnation point in a circulating
supersonic wind tunnel as the core

*Motoyasu Sato', Yasusi Kino?, Yoshiharu Tanahashi’,

©Atomic Energy Society of Japan
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Kimitaka Itoh", Norimasa Yamamoto', Shinji Okada’,
Atsuo Iiyoshi1 (1. Chubu University, 2. Tohoku
University)

2:45PM - 3:00 PM

[1L02] Reduction of hydrogen recycling using boron

powder in LHD

*Naoko Ashikawa'?, Tomoko Kawate'*?, Hirotaka
Toyoda‘“, Zhen Sun®® (1. National Institute for
Fusion Science, 2. The Graduate University for
Advanced Studies, 3. National Astronomical
Observatory of Japan, 4. Nagoya University, 5.
Institute of Plasma Physics, Chinese Academy of
Sciences, 6. Princeton Plasma Physics Laboratory)

3:00 PM - 3:15PM

[1LO3] Experimental investigation of fluid-mixing

performance of electromagnetic force
controlling fin installed in MHD film-flow
*Makoto Kawamoto', Satoshi Ito", Hidetoshi
Hashizume' (1. Tohoku Univ.)

3:15PM - 3:30 PM
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Oral presentation | lll. Fission Energy Engineering | 304-1 Thermal Hydraulics, Energy Conversion, Energy Transfer,
Energy Storage

[1A01-06] Fukushima Daiichi NPS Accident
Chair: Hotta Akitoshi (NRA)
Wed. Mar 17, 2021 10:15 AM - 12:00 PM Room A (Zoom room 1)

[1A01] Estimation of the In-Depth Debris Status of Fukushima Unit-2 and Unit-3
with Multi-Physics Modeling
*Akifumi Yamaji', Kazuma Kishimoto', Xin Li', Masahiro Furuya’, Ikken Sato®, Hiroshi Madokoro®
, Yuji Ohishi® (1. Waseda Univ., 2. Osaka Univ., 3. JAEA)
10:15 AM - 10:30 AM

[1A02] Estimation of the In-Depth Debris Status of Fukushima Unit-2 and Unit-3
with Multi-Physics Modeling
*Xin Li', Akifumi Yamaji1, lkken Sato?, Masahiro Furuya', Hiroshi Madokoro?, Hirofumi Fukai’,
Yuji Ohishi® (1. Waseda Univ., 2. JAEA, 3. Osaka Univ.)
10:30 AM - 10:45 AM

[1AO03] Estimation of the In-Depth Debris Status of Fukushima Unit-2 and Unit-3
with Multi-Physics Modeling
*Yuji Ohishi’, Kiu Tanaka', Yifan Sun’, Hiroaki Muta' (1. Osaka Univ.)
10:45 AM - 11:00 AM

[1A04] Investigation of Accident Scenario and Fission Products Behaviors in
Fukushima Daiichi Nuclear Power Plant using SAMPSON code
*Kenichi Tezuka', Chiaki Kino', Nobuyoshi Tsuzuki' (1. 1AE)
11:00 AM - 11:15 AM

[1AO5] Investigation of Accident Scenario and Fission Products Behaviors in
Fukushima Daiichi Nuclear Power Plant using SAMPSON code
*Chiaki Kino', Kenichi Tezuka', Nobuyoshi Tsuzuki' (1. IAE)
11:15 AM - 11:30 AM

[1A06] Temperature change due to radiative cooling under the fuel rod exposure
in Fuku-lchi No.1 Reactor
*Kiyoshi Yoneyama', Kazuo Watanabe® (1. H.0.Yoneyama, 2. WNR-Cx Watanabe Lab.)
11:30 AM - 11:45 AM
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Estimation of the In-Depth Debris Status of Fukushima Unit-2 and Unit-3 with Multi-Physics

Modeling
(6) Overview and Preliminary Criticality Evaluation of the Unit-3 Pedestal Debris

LB Fr L, EA IR, XinLil, & IE# Y, R —E&L WP WL KA iR
VRFGH RS, 2 AR WFIERE SRR, 3 RO

MPS VEIZ K 2 ISRl 2 Bhig T, HBRARA W T I8, iaEIC KX 2 MRl AR e . BT T v T —
4 R RIFAT S O 3TN D R 2-3 ST A X VIRELT 7 U IR FS M OMEIRFEEICEY $LA TV D,
@%3%%&?x&w%ﬂ?79®%ﬁﬁ(¢ﬁ%£@ﬁﬁ$)@ﬁﬁﬁ%%%ﬁ%#éo
F—D—F RS, @SR ERT. ARG, MVP, Kk, TRilEE, FsoE RN
1. #8

& B BEAF O 7= DITIXIF R HIE O B DAL EETH 5, 2021 FE ORI SHEORENT 7 U ELD H LB A%
NUEDO SR OME: L - Z2FHOT- DI, 185 2 - 3 5T A X VKRN 7' ) O S J7 0 O 54 - P
ROMWBAMEBREOMBETH 5, AL TIX, FT T v T — 2 R OEHGERMIT O, BIROBATR O
S OFERETRI 72803 FTREZ: MPS 5, BUET 7 U it F3EBR, VRIHEIC X 2 miRR AT — 2 IS, B
PR LM AA DT Multi-Physics €7 U U 712 X0 | & 2+ 3 ST A X VBT 7 U RS T ok
FRIETHZEHHMNET D, RERTIIENREE L 3 BT A X VOT 7Y B FPEO GRS R & @
T %,
2. BEISHWRTRAINDT T ) D H ST

JE - IR TSR D8 2 b L 72 e TARZE T, RBET 77U WIS & S DB ORI (IRBERE) <o, W& 2 BR
< —BR7RBEIRIR R DIRELT 7 ) R O ACKHREHATE L S EE FUEIC 5 2 5 BN S iz, LovL, AT v L
A8 (SS 8H) ORREHEEE (Zry) SofEEy ., BE (UO2) | KSR S HENZHE—HRIC M LTV DA,
AT OEV DB FNEC G 2 2 BIIMFT STV R0, REFE TIE M8 3 ST A X L TEZ b DA
IRIRERT 7 U HERE AT D8 2 DRSS RAE 3B A 3 L 7=,

3T T FINEHARE RO, MPS YEIZ K DIRHTHE R AR TIRELT 7 A OIRR O E T
VRIS PEFEREEH R (MVP 22— REVIENDL-40 B67 — 4 74 77 U 2 W) 12 X 03 f#hr,
A L7, S TEERBERE (25.8GWAIt) DORREHARL L . b RS E < 72D LB X DN DBENT 7 U IR
(BRERT 7 U th s DREEA X HERR UL BT 7 Ut 0BG b et RBHMARELL 23 1.0~2.0 REDSGS) & IE L
TARER, PR T FERNEAEERIE 0.98~1.00 &g 0Tz, o T, BEIITRVRERREBICH D LTS D,
SRIZT 7V Om|MY H LEICE DT 7V AR OEEH FERHELERICKIETRBEEICOWT HRET 2,
3. HiEE
AWFFEIE, TS EfE4E U2 T RN - AMEREERZE ) 1ICX 0 FEhE Sz TMulti-Physics €7 U > 71 X 5%
52+ 3T A X VREFT T VRS HFROMHRFEE] ORETH S,

*Akifumi Yamaji', Kazuma Kishimoto?, Xin Li3, Masahiro Furuya?, Ikken Sato?, Hiroshi Madokoro?, Yuji Ohishi?

IWaseda Univ., 2JAEA, 30Osaka Univ.
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Estimation of the In-Depth Debris Status of Fukushima Unit-2 and Unit-3 with Multi-
Physics Modeling
(7) Preliminary evaluation of debris relocation and interaction with pedestal structures in
Fukushima Unit-3 with MPS method
*Xin Li', Akifumi Yamaji', Ikken Sato?, Masahiro Furuya', Hiroshi Madokoro?, Hirofumi Fukai', Yuji
Ohishi?
"Waseda Univ., 2JAEA, *Osaka Univ.
As a part of the Nuclear Energy Science & Technology and Human Resource Development Project (JFY2019-2021), we
have been developing the Moving Particle Semi-implicit (MPS) method to simulate multi-component liquid/solid
relocations with solid-liquid phase changes. The paper addresses the model developments to demonstrate the debris
relocation and distribution in the Fukushima Daiichi Unit-3 pedestal region.
Keywords: severe accident, MPS method, decommissioning of Fukushima Daiichi reactors, numerical simulation
1. Introduction
In decommissioning of Fukushima Daiichi (1F) Nuclear Power Plants, knowledge of the in-depth debris status within
the pedestals must be gained. The Moving Particle Semi-implicit (MPS) method [ is being developed for the simulation
of multi-component liquid/solid relocation with solid-liquid phase changes.

2. MPS method and developed models

Original MPS method Improved MPS method with
Fig. 1 summarizes the improved MPS methods with with previous models new models and techniques
: "+ Governing equations ) o
new models and techniques. The MPS results have 2eq + Numerical stability and accuracy
Do _ 0 v Corrective matrix [']
demonstrated improved numerical stability and pu 1 , ¥ Particle shifting [
—=——FP+vF‘u+g
Dt P + Calculation efficiency improvement

calculation efficiency. ar _ o2
y Ply g = kY T+Q _“ :_I ¥ OpenMP and MPI hybrid
parallelization

» Physical models ¥ Algorithm optimization

in the Fukushima Daiichi Unit-3 pedestal region + Phase change ° eidle Qg A rai iy
+  Viscosity model up algorithms

* Buoyancy model
« Surface tension model

3. Simulation of debris relocation and distribution

The debris relocation and distribution in the

Fukushima Daiichi Unit-3 pedestal region are
Fig. 1 MPS method and improved models

simulated in 1/10 scaled dimensions in the developed
MPS code domain. In a case study, 56% of the total fuel debris at 2500 K in Unit-3 was assumed to relocate from the
RPV to the pedestal region during the major relocation period (i.e. for 1 h 15 min from ca. 5:20 to 6:35 on March 14%,
2011) according to the pressure histories measured in RPV and PCV of Unit-3. In order to reduce the computation cost,
the debris was assumed to have relocated entirely to the pedestal in 45 seconds and then to have remained for the rest of
the time where the debris was cooled by conduction and convective heat transfer to the surrounding vapor. The simulation
results show that only 12 wt% of the structures set in the pedestal region were melted down and nearly 40 wt% of the
debris suspended on the middle-height-level work platform. This is because these structures and the debris have been
cooled by the strong natural convection flow of vapor.
4. Acknowledgement

This study is the result of the “Estimation of the In-Depth Debris Status of Fukushima Unit-2 and Unit-3 with Multi-
Physics Modeling” under the Nuclear Energy Science & Technology and Human Resource Development Project.
References
[1] Duan, G, Koshizuka, S, Yamaji, A, Chen, B, Li, X, Tamai, T. An accurate and stable multiphase moving particle semi-implicit

method based on a corrective matrix for all particle interaction models. Int ] Numer Methods Eng. 2018; 115: 1287— 1314.
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Estimation of the In-Depth Debris Status of Fukushima Unit-2 and Unit-3 with Multi-Physics

Modeling

(8) Specific heat of Fe-B molten alloy

KA TR, BT 5, Yifan Sun, RH (EH

INONES

ALARNES OFIENZ . SUS & BiC OILFLKISIZ X 5T Fe & B 15 &4 BIEHENE U= ol iet:n b
5o T DU OEEEZEE OMIE D72 DI IR, KRB W o BN A BT AL EN D D, AHFFET
WLEECE B U, H ATRIEE 2 O THRlE & E72 Fe-B IR OV EIZE 8 s & HLEVE M9~ 2 72D O FiE 5 B

F LT,
X——F A rmEE s, e R TR EIT. HAFRIEE
1. #E

RIEKZETIE Z AV E TS A FRBEERCH B RS 2 F O TR O IR Rl B A B 0 R 10 2 10 3R 0 %% % 314
LC&E 7, RUFETITWIED T ORI OREEZFENC B L 5 2 DU Th 5 HEIT . £ 7R ORI &
LT Fe-B @la@ICEH Lz, Fe-B WA @O ZHMT 52 L2 AL L, HEEOT THHWE O
HAEAMOTREIS YD Z ENTE L FETH D T AFEEE AT BGHI T EZ2 I B R LT,

2. HRBHEEE AW LERTEFEZOME

EHROWE RN GEIT HEEOREIL, WEOHEEWEN D RDONLEINC L > TikE D, HRFELTZWE
TIXEMIHUR & T A ~DREIZ K > TRON DD, BEHIHE R OB T » B RIE— IR E T
BDo — i, BEMNTIRIE N A DBMRE RS OBIHC o 2 H3EHI A AT hE

G D T, MO T A IR S R S0 e oot of
A5 & BT RMOEERCH B B R e kn s 2]
IERTEDLLEEZLND, < 2100-
3. RS ERBR S few \Arcooled

R 1ie, YA & LT Ar & He M0 TR B Fe ot 3170 s "~
A 9, BBHE 7 7 A 8= L—H— (% 976 nm) 12 L > THIEL ¥ 1700- \ m
Vi U L— PRI Ui TR A M 472, BOEHEEE 1R ootk |
ERHC k> CRHAILA, 1 LD Ar & He CRADHAMHRIES 0 o 1000 | 2000
N5 =L RHRTE 5, BETIEINDOBEMRA & A 4 Time (ms)
FHHEORME . ATFHEE FeB MM LEfRIC oy N1 FEFAELTAr & He &
7. P TH B AT R Fe O #1 HI i
3. BitE

AWFFEIE, Toem a2 i e U7 IR DRE AN - AMERHEERSE ) 12300 F2fiE S v/ [Multi-Physics €7 Y
YUK DM@ 2 3 ST A2 NREYT 7 U RS M OMIRFIE ] ORCRTH 5,

*Yuji Ohishi, Kiu Tanaka, Yifan Sun, Hiroaki Muta

Osaka Univ.
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(1) SAMPSON [Z & S EHERBITOBE
Investigation of Accident Scenario and Fission Products Behaviors in Fukushima Daiichi Nuclear Power
Plant using SAMPSON code
(1) Summary of the Accident Scenario Investigation using SAMPSON code
R fE—, K T, WE 5

T XA DTS 2 S EEAT = — K SAMPSON2.0 2 W T, & &H R ENAF)OEHHERE T Y
A, BIKZEE) - FP(Fission Products)ZF®) O FEHIREARIZ [A] 1T 72 M E 3 $HZ DWW T~ 5,

X—D—F: ®BEFHTFNHEEF. 77770 b, B, Buk %S, SAMPSON

1. &5

T B ClX OECD/NEA (Z51F 5 BSAF Ok~ 1Y =7 k ARC-FIZBM L, 1F OFEHGERR L OBIE
DT 7Y « FP OIRBEHEEIZ OV TR Ak L T D, AIRTIL, I E TIOMaE &) T & o EiutkE s
F U 4, BSAF OfER % HIZ e B 37z SAMPSON2.0 (2455 < T E RO\ TS 3 5,
2. ELBHERD T VA S L UBHER
2-1. Unit-1

1 IZ RPV (Reactor Pressure Vessel)[ £ /128 # /"9, RPV [ENJZEEILIRPV b DY —27 #FfE L, HHLT
% %, PCV(Primary Containment Vessel)[E /J{% ks v 7'~ K7 Z U —7  SC(Suppression Chamber)~~> b
DW(Dry Well) U —7% . MCCI(Molten Core Concrete Interaction)iZ & 5 W AR/EEEEF T 52 L THETE 5,
2-2. Unit-2

SRV (Safety Relief Valve) 233&HIBA & 72 2 e #Y & T RPV/PCV JE I FREERA HIR(RCIC)E LN SC D
IREREL A BB LHELT& 2, SRV Ml ORHHIZHB T, RPV ENEIT 7V AT U E V7B LID
SRV #:fE. 3 H 14 A 22 KtHO PCV /) EFIIKFER AL LOSC IZBIT 2 R Ei 4 BT 52 & TH
BCT& %, 3 A 15 H 8RFEHOD PCV EJME il D WEIZ L 5 aHliks R A S B ITHEL LT,
2-3. Unit-3

H #hsE R (ADS)ELENRT O RPV/PCV £ 1@k 8.0 —
) —SAMPSON
7???54:0\ SC O){ETEEXE{E\ @@Jfﬁ Li?‘7 U A7 [ ;g \ ° RPV ;ressure

o ¢
o

JESCRUMNEEETAHZLETHHATES, 3A 13 H
14 R LLRE D PCV [EJJEIA % L BRFINLETH D,

W
o

pressure(MPa)
.
o

3. 5 ’o \\
AEBE L-EER T ) AL 1 5HE~3 Bk 10 —_——
DO EHE 72 RPV/PCV JE BTGB FRECTH 5, Af5R g./on 14:47 3/12 14:47 5 3/13 14:47 3/14 14:47
ate
S - b= P - = N
BT AIAND FPAEBIZON TR ZED 5, Fig.1 RPV pressure behaviors (Unit-1)
SEXER

[1] BEHIR—, FEOfh 54, B AR5 2019 FEKO KRS, 1G02, (2019).

“Kenichi Tezuka, Chiaki Kino and Nobuyoshi Tsuzuki

The Institute of Applied Energy (IAE)

2021%F BARRFHES - 1A04 -



TAO05 2021 EBEDES

SAMPSON 11— FIC& 5 BEF—RFHEEBHOEHERS & U FP ZB)EH
(2) SAMPSON IZ & % FP #8151
Investigation of Accident Scenario and Fission Products Behaviors in Fukushima Daiichi Nuclear Power
Plant using SAMPSON code
(2) Estimation of FP behaviors using SAMPSON code
RE TH, FE R, B E5i

7T v FNRRBREE THIE S N2 B M FERN) RS L DOIEH S & IR E L RN S 2D SE 57201203,
JFNRCBRBE I S 472 RN ORAT « ILEF B OB MER K Th D, A TIL SAMPSON2.0 % H\\ 7=
IF fiffr 28 CC, RNIZKDIFN « BREBEOVERA I =X A2 HET D,

X—0—F: BEE TR EHRAF), 7777~ BEFE. FP 04i. SAMPSON

1. #§8

IF OFEFMNIIZ I T, BURPEBRTEM ORI A R T 5 Z L ITHEETH D, BE. BIEMICE EN DK
FHAETRERN) & w7 A 137 OFEE (RN %) 25 600 Uil L, BEEDEM2E SRS 5 Fik
DIRRET ST 2 W, ARBFSE Tk SAMPSON2.0 % N T fiff#T 2~ — 2|2 IF MEWNIZ 31T Dk b 2 3l 9~ 5 .
2. SAMPSON f2#7Z & % RN #13% Lb BR il

RN #iik i3zt & 32 RN &2 U A 137 ORMNT EOBIGTHY | LFORIZER SN D,

Tx = M(X)/Mo(X)/{M(Cs)/Mo(Cs)} My : Initial inventory mass (kg), X: interested nuclide.

Table 1 (% SAMPSON (Z X A fEHT T H AL/ BREE (£ Environment) Ok bb(2011/3/14 WfR) & BB CHIE
SRR & A i (2011/321 )L TV D, I UHRICOW TR RIT 1 2 KIEIC TR 2 oicx L, JlE
fEiX 1 #RESBATEY, FUEREL ALY B SALTWVENEZRT, Y 7T 1220 T, fif
BTt RATIREE D & O LAZEFRE O Z <3728, MEMFIE—HHRVMEZ R LTV D,
3. fEER

RN Bk FIZ DU T, RHTHE R & EME & el L7221, 3 U RLF U 77 AT DWW T TERED FLig g R &
WZ AV LT, AtkiE. FH T U 4 SAMPSON OHEEE T /L DWW T RE L 2D 5,

Table 1 Comparison of transport ratio between Unit-1 calculation results and measurement values

|| RPV_|_PCV | RB_| Environment_
Cs 1 1 1 1

Cs
I 3.9 0.72 0.12 0.035 131 4.1 14 1.2
Mo 0.24 0.33 0.28 0.49 Mo  0.037 0.031
Ba 0.08 0.12  0.0065 0.0069 14%Ba  0.0039  0.0042
Te 2.05 0.93 0.091 0.097 132Te L5 il 1.2

Point1: 7L PEH 500m Point2: 7849 500m Point3:FF S PEK) 500m
BE
[1]Y. Koma, JAEA-DATA-Code-2014-015, (2014)

*Chiaki Kino, Kenichi Tezuka and Nobuyoshi Tsuzuki

The Institute of Applied Energy (IAE)
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E— 1 EBOMRHBEHEICH T3 EMNERICL D EETIE
SREERETIVICKSHEEL PCEHE (2)

Temperature Change due to Radiative Cooling under the Fuel Rod Exposure in Fuku-Ichi No.1 Reactor
Recursive Calculation of Temperature using a simplified 3-D Model (2)

Ok Y (HOSKIL) B2 CWNR-Cx JEBIFIEAL)

B 1 SO KBERAROREEIITFHRN H 0 | FLEEREE Lz 3RS T7 W X Dl 27l
7o BRENEE 1% 35 43 C/KEFAD 1500°CIZE Y Y, KFEFHA% 6 43 T 3000°COF HAER A 157,
F—J—F: EEHEE BJRFE LS4, PCRE, Yl a=v A - KEKKIE
1, #8

A 2020 RO KRS TIFTKBEREE TOFHELZREY Lz, ABENIFE U 3RS ET V&2, L
DN a=1 A« KBRS £ D OSEE N2 TIREZE L ZFHE L, I LER OB 2 HE L 7=,

2. FHUBRELHERER
2-1. FHEEE -

BIR DA U BRERET L & L, fIBEER EHIEIED 1% L 3%E Uiz, MEHEOBE BTty T v DRk
L7z, Uva=uh « KEKIGZ X ARIGOFEIL, KERFAEEZ 150kg RELTEHEAE L, Yra=
T ADEXE 0T MM IIHE LTz, 2B, U a=y AOKIGEEL, X2 OF 1.1.2 #5852,

222 HHEAELEBR -

FISIF OB 2 2458 2 m DERARIZITEL L, 2N 10 B0 BRGR 2 B & LT, REOBE B3k

FUDHBCEREZRELZLDOTHD, WHBIKRATEE S,

3500 q=¢Eqo A(Ti*— Tz 1)
e 7L, q c EHEB ¢ B Eq  BR
e s T RE, o B
5 a0 BH OB L+ 1 ORMOREELE BB q
1000 —m7 IR L 72D, qo o ITHAEEEA & ROSEAOD A,
500 R c (Tijei—Tij) =qo+ qi-1 — qia )
D e m it a8 0 ot 5 38 SAPNRIES = FHOF o)
FERR (5) FHERERIRRE 1 e Lo, AERE 1% & L2
1. HULER 1500°C RIELIE DR E 2L B DKER IS EDIE I AR 1125,
3. EER

RREEERS 1% D35E DB 11X, HOLERIREE 2SR % 35 4312 1500°C & 72 > TH B 6 7314121 3000°CIT
72 D HERFE LD DY, 10 73 1RICI3SR E DKRFERAEISDIE D IREME T35, 30 2Ly /ba=u ADK
FRAFUEDENG A OIREICELE <, KR 3000°CA 4 /3 FREEHERF S5 OIZHLE O BSOS T4
HEH OGN CHEFF SN 2 B 25, BITIZR WA IRIMNBOIRE L 9 IS = IRE 23000C Th - 7=,

HULER2Y 3000°C CIXRELS @S 2 IREE T o 0 FARERFHI R EE & 72 0 FHREB L 0 gD 20 SMANTH 0
DOHETHAELVIKTT 20O ACH D TMI OIF LA v F O X5 IEfRkIcE T B 2 b5,

72 I RSB 0.6% DA 13 70 53712 1500 CIT 72 D, £ D13 10 53 EANIZ 3000°CHE < 12725 5, FHR S
HTHETOEARH>TH, WTIUTHE JREHEH S 1 RERPELINICF SN A Lo e B2 b b,
BE

(1] KILER, SEITH TG & — 1 SEEOBREHE R B DEBIMAANT K 2IEZE (D). R 7152 2020 4EROES
(2] BEMHCGETRR AP AR - AKBRIERILE S Z o 72y, A)IBHER, AAESHEEE (2018)

*Kiyoshi Yoneyama! (*H.O.Yoneyama), Kazuo Watanabe? (*Watanabe Lab. for WNR-CXx)
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[1A07-11] Gas-liquid Two-phase Flow
Chair: Ayako Ono (JAEA)
Wed. Mar 17, 2021 2:45 PM - 4:15 PM Room A (Zoom room 1)

[1AQ7] Evaluation of characteristic of natural circulation flow on isolation
condenser in the presence of non-condensable gas
*Tetsuya Takada', Yasunori Yamamoto', Kosuke Ono' (1. Hokkaido Univ.)
2:45 PM - 3:00 PM

[1AQ08] Effect of Diameters and Fluid Properties on Flow Characteristics in
Vertical Pipes under Flooding at the Top End
*Toshiya Takaki', Michio Murase’, Kosuke Hayashi?, Akio Tomiyama® (1. INSS, 2. Kobe Univ.)
3:00 PM - 3:15PM

[1AQ09] An Improved Mechanistic Model for Prediction of Bubble Lift-off
Diameter in Subcooled Flow Boiling for Inclined Heating Surface
*M. A. Rafiq Akand’, Kei Kitahara', Tatsuya Matsumoto', Wei Liu", Koji Morita' (1. Kyushu
Univ.)
3:15PM - 3:30 PM

[1A10] Development of a 3D gas-liquid two-phase flow measurement system
using multi-view cameras
*Miki Saito’, Taizo Kanai', Satoshi Nishimura' (1. CRIEPI)
3:30 PM - 3:45PM

[1A11] Development of a System Analysis Code for NPP
*Junichi Kaneko', Naofumi Tsukamoto' (1. NRA)
3:45 PM - 4:00 PM
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Evaluation of characteristic of natural circulation flow on isolation condenser in the pressure of non-
condensable gas.

T CE Y, AR R/, N B!

R SERNES

FEIE LI BR C b 5 JEH IR K & 2 1 U 7o B ARTEBR L — TN IERENEE T A TH o~V U A2 EA LTS
JEFRZAToTo, ABABE—EDORMETIE, ~U U LEABEBNS VI EHEEFRREICE T 2V —7HNOES R
ERFL2MEMRH Y KT TRE 220X TERO EARBEFICR N,

F—0—F : IEE MRS, FEEEHEVED X, BIRIEERIE, mERK

1. #E

FEH A KERAC) L, WIS AR AR IZ 31 2 B R 25 0H Ch 0 | RASHTBEIRILRIEIC b I LA A1) AT RE
Thd, LL, FLNBIAELTIKFEREOIFEERENET A3 1IC BEIC AV AT Z & T, MAMEREME N
% FREMEDMERT STV D, A, IC IZx L CHERHCB T 2 DM EI~OMEH b #IFF L7z & 212, FFEEE
WA ADEBELZROENITHZEITEETHD, AFETIE, KEOBBENE THL~Y TV LADEAT A
Zofif 2 72 1C EBREEE A VT, @ESRME FICBIT 28R OMAEREZ1T o 72,

2. EBRAE

FREEIL, FPFENRBICHYT 27 o AL —F | RIDBBZMEITHIREVE, ~V U LEATA
VTR END, Tx 2L =2, H45kW Ot —F—2 RIZLV @mEAREMHETLI LN TED,
BEVEIL AB O 2 ZMAFET D03, A TITEEE A DAL EMEH LT, £, BARIGERICITIKEEIC X 28K
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Effects of Diameters and Fluid Properties on Flow Characteristics
in Vertical Pipes under Flooding at the Top End
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[1] MABIRNID, JRF /)7 2020 FkO K2, 3G09, 2020. 0.001 | ~-#r--7MPa, S-W

[2] D. Bharathan et al., EPRI NP-786, 1978. 0 5 10 15
[3] Yu.N. llyukhin et al., Teplofiz. \s. Temp., 26(5), 923-931, 1988. Jg [m/s]
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An Improved Mechanistic Model for Prediction of Bubble Lift-off Diameter in Subcooled
Flow Boiling for Inclined Heating Surface

* M. A. Rafig Akand, Kei Kitahara, Tatsuya Matsumoto, Wei Liu, and Koji Morita
Kyushu Univ.

Abstract: The accurate prediction capabilities of bubble lift-off diameter for the inclined heating surface is essential to
evaluate the critical heat flux (CHF) in In-vessel retention (IVR) conditions. An improved force-balanced model is
proposed to predict the lift-off diameter in I'VR conditions by considering the bubble sliding velocity as a dynamic basis.
Keywords: Mechanistic model, sliding velocity. lift-off diameter, inclination angle, in-vessel retention.
1. Introduction

IVR is an effective method for protecting the reactor pressure vessel integrity in a severe nuclear reactor accident
[1]. The study of bubble lift-off diameter for inclined heating surface is still lacking, which is essential to CHF prediction
in VR conditions. An experimental facility has been designed with a high-speed video camera system to investigate the
bubble lift-off process. Bubble lift-off data for different inclination angles of heating surface from downward-facing
horizontal to vertical condition was acquired. The existing lift-off models and correlations unveiled that the lift-off size
is greatly associated with bubble sliding velocity. However, the models were developed either ignoring [2] or using a
constant bubble sliding velocity [3], which is basically greater than that of local liquid. The present research aims to
develop a mechanistic model to predict the bubble lift-off diameter for inclined heating surface in IVR conditions.
2. Mechanistic model

The forces acting on a vapor bubble in both parallel and perpendicular to the heating surface are [4],

2R =F + Fqs +Fx+Fux20 (1), X Fy = Fs,y +Fy + Fb’y + qu’y + Fcp +F, 20 2

where, Fs, Fgs, Fb, Fau, Fs1, Fep, and F, are surface tension force, quasi-steady drag force, buoyancy force, bubble growth
force, shear lift force, contact pressure force, and hydrodynamic pressure force, respectively. Subscripts x and y represent
the components of parallel and perpendicular directions of the heating surface, respectively. To model the bubble lift-off
behavior, we only consider the force balance in the y-direction. Because of the necking effect [2], the bubble contact
diameter becomes zero at the moment of lift-off. These three forces (Fs, Fcp and F) relies on the bubble contact diameter
and are omitted in the new model. Then, the model is simplified to:

sz = FS| + Fb,y + qu‘y > 0 (3)

Fg is the only dominant force for bubble lift-off, which significantly relies on the bubble relative velocity. We proposed
a new method to calculate the bubble relative velocity by considering force balance in the x-direction. For all the
inclination conditions except downward-facing horizontal, the force balance in the x-direction, Eq. (1), can be simplified
to Eq. (4) because Fsxand Fqyxcan be neglected due to the necking effect and small bubble inclination angles, respectively.

YR =Fyx+Fg 20 4)

For the case of the downward-facing horizontal condition, Fy acts in the normal direction, no Fpy, to the heating surface
that keeps to stick the bubble to the surface and the bubbles slide with an effective contact diameter. Therefore, Fsx is
considered as an active force in downward-facing horizontal condition, and the force balance can be expressed as:

YR =Fx+Fx =0 (5)

Equations 3,4 and 5 were solved numerically by iteration to calculate the bubble relative velocity and the lift-off diameter.
3. Model validation with experimental data

The predictive potential of the proposed model against the experimental data is shown in Fig 1. The experimental
and model-predicted bubble lift-off diameter as a function of channel inclination angle is shown in Fig 2.

0.9 — 0.6

= +20% P stitiss O Exp. data Model
£ Py - —_
> EF -0 Eo.
0'03 s ?,, - 20% 504 Mass Flux: 480 kg/m2s
3 e T A Heat flux: 0.121 MW/m?
< 01 t-——"—.--~ 02 Inlet temp.: 80 °C

0.1 0.3 0.9 -10 10 30 50 70 9

Exp. D), [mm] Inclination angle [°]
Fig. 1: Experimental vs predicted lift-off diameter. Fig. 2: Lift off diameters as a function of inclination angle.

4. Conclusions
An improved mechanistic model is developed including the inclination effect of heating surface to simulate the
bubble lift-off characteristics in IVR conditions by considering the bubble sliding velocity as a dynamic basis. The
proposed model shows good agreement with experimental data with a mean relative error of 8.25 %.
References
[1] Rempe J. L, Suh K. Y, Cheung F. B, Kim S. B., Nuclear technology. 161 (2008) 210-267
[2] Zeng L.Z, Klausner J.F, Bernhard D.M, Mei R., Int. J. Heat Mass Transfer. 36 (1993) 2271-2279.
[3] Situ R, Hibiki T, Ishii M, Mori M., Int. J. Heat Mass Transfer. 48 (2005) 5536-5548.
[4] Klausner J.F, Mei R, Bernhard D.M, Zeng L.Z., Int. J. Heat Mass Transfer. 36 (1993) 651-662.
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Development of a 3D Gas-Liquid Two-Phase Flow Measurement System Using Multi-View Cameras
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Development of a System Analysis Code for NPP (3) Code Validation Based on Void Fraction Measurement Tests
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FRRERIC LV —B L7, UL, REESRETIERESRIF A TR & OZTRIERE WD, KUTaBEi
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[4] R.T. Lahey et al., The Thermal-hydraulics of a Boiling Water Nuclear Reactor, ANS. [5] U.S. NRC, TRACE V5.0 THEORY MANUAL.
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Statistical error calculation method for probability table generation
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[1] K. Tada, “Investigation of Appropriate Ladder Number on

Probability Table Generation,” Proc. PHYSOR2020 (2020). [2] K. Tada, et al., "Development and verification of a new nuclear data
processing system FRENDY," J. Nucl. Sci. Technol., 54, pp.806-817 (2017).
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Investigation of the impact of difference between open nuclear data processing codes on neutron transport
calculations
(5) Investigation of the impact of difference between multigroup nuclear data processes on nuclear
calculations
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!GNF-J, 2JAEA, Nagoya University
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[1B0O3-06] Code Development 2
Chair: Rei Kimura (TOSHIBA ESS)
Wed. Mar 17, 2021 10:45 AM - 12:00 PM Room B (Zoom room 2)

[1BO3] Development of Three-Dimentional Heterogenious Transient Calculation
Code RYUHO
*Tatsuya Fujita', Naofumi Tsukamto® (1. Nuclear Regulation Authority)
10:45 AM - 11:00 AM
[1BO4] A Development of Multi-Physics Burnup Analysis System
*Motomu Suzuki' (1. CRIEPI)
11:00 AM - 11:15 AM
[1B0O5] Development of Core Management Code System SHIKOKU2
*Masami Hirano', Yosuke Kawamoto', Emi Yoshida', Kosuke Miyawaki', Kazuma Oohori?, Yutaka
Umakoshi? (1. Yonden Eng., 2. YONDEN)
11:15 AM - 11:30 AM
[1BO6] Development of Core Management Code System SHIKOKU?2
*Yosuke Kawamoto', Masami Hirano', Emi Yoshida', Kosuke Miyawaki', Kazuma Oohori?, Yutaka
Umakoshi? (1. Yonden Eng., 2. YONDEN)
11:30 AM - 11:45 AM

©Atomic Energy Society of Japan
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20215 BRRFHES

2021 HEDER

3 RyuEEMPID BT 2 — K RYUHO DBASE
(1) 7A A TERAVNERVFI—VBTKRRUSEORHKHE
Development of Three-Dimensional Heterogeneous Transient Calculation Code RYUHO
(1) Benchmark Calculation Results by Prototype Code and Future Development Works
R EEM L BAR Es!
VT DB RE B RS 7 v —7

¥XA9IZ BEPU (Best Estimate Plus Uncertainty) FVEDBEARED SN TWD Z & 2 EE 2, EEREO B 7
WAL R OFEE R OFEZ L RERICHEE L, FORCEESENTEL 2 RN RFELOZB b Z T M5 2 &
DN AIREZ e a Al = — R OPIRE ZFHE L T\ 5, AR CIE, 3 WotiEmlE DBV EfEST = — N RYUHO O~
0 s 2 A TN _R o F =R R ZRET D & L bIT, AROAKBFEITIRDEHEZRT,

X——F 3 ko EEfEYT, 7 1 —MOC, RYUHO, C5G7 X F~—7, C5GT-TD X F~—7

1. FEfi  TERTOF DEVRFIEMENT CTlx, LA EAIEREALO
ZEMA T — VTR WO fftra— REg L TE e, —F
T, B ZALRS BN TSR CAE S DB AR E
B RATIN IR AR A R34 & o T BR BN ZE B D 2L PE D
FRTIE, PHEFROZERSAITHR LT H £ DZENR <
BND Z b, JFLABRBHERAL D ZE M A 7 — VTR
IbT 22 ERMEITRD, ZHIIKH LT, LT —F%Fx 7
IHRYVAT 4wy AE (LT T —MOC| £ )H,) 12
HHLU, ZhICES< 3 WRoceEMPE DENVF T = — |
RYUHO ®7'm v & A 7 &BAFE LIZ[1], £z, X F~v—7
itz L B LT, 7L F—MOC (2L 7 u & A T D
HAMEZHRT 2 & L bl SBMRTNEREL A L,
2. RUFI—H8 7L —MOC Tix. F.oZulim
WCHEILIZE M 2 o7 L— K% (R, B, W
W72 ED B S D IR EWTR) O L EORRE
BT TANCIREHE BN, CTHE IS L2 L CA BN 3 ook
ROFEEREA ST D2 L TIRLEERZEXSRE LT %
Elid 5, 7v & A T EHNT, C5GT R F~—7[2,3]
F O C5GT-TD R F~— 7 [4| DT & i L7z, — Bl & L
T, C5G7-TD X F~—7 TD4-5 OFEEL K OEHTRE SR (fl
FEEA[S] & b)) & 1 O 2 12779, RYUHO Ot 4
THEE O LD LR KL TWDH I G, L) —
MOC (2oL 7'u M & A 7O A2 #ERE LT,

3. SHROBAFEE 5 F0 3~6 4EEEI1C RYUHO O ARG BHSE %
Fhg L, 7 L —MOC 2 L 2§ Rp I fEATHERE - BhARRME AT
BEREZ B35, F7o, £D% RYUHO % FEREMEAT I8 H
LTV IZY o> TOEMBREOfERE LT, 71 b ¥
A T OB TIIRET &> TV D WFHLAERIZ L %
AR A MEREL HEES v A7 BT L OE ARG
LEBEET R 2 — R0 OBRIGWIREOZ I L« P
FHEORR R EICHY e,

4. $E L7 —MOC 1255< RYUHO 7' u k& A4
RO\ TFv— VRN R A E 2. Bl & k& FEFE
ZEH L7 RYUHO ORI Z R L T\, £/, %
B U 2 7o > TOHATAIRRBE & ik L T <
BEM  [1] ZEMFERR#RE, RREP-2019-1005, (2019).
[4] J. Hou et al., Nucl. Eng, Design, 317, pp.177-189, (2017).

Reflective B.C.

Reflective B.C.

Relative Power

[2] NEA/NSC/DOC(2003)16.
[5] M. Ryu et al., Proc. M&C2017, (2017).

Reflective B.C.

*FE5L O B F i Bank#
S
e
§
>3
Moderator
Vacuum B.C.
Vacuum B.C.
K] (B))
€ 0 2 4 6 8
# 0 T p
< N/t 1 /i
i X1/
- 5 S\ [
U & 13-VY- 1.
@ g | e !
5»@ N R
g Lo
$ R2BF—t————r—1-
R
o S
S
A oy Lo
%  *Bank2,4iX0
Vacuum B.C.
X1 C5G7-TDR > F = — 7 TDA-5DHEE
10 6
08 &
0.6 D e
04 AT s
0.2 S
0.0
0 2 4 6 8
Time [sec]
| o RYUHO —aTRANCER[5] |

X2 C5G7-TDXR > F<— 27 TDA-SOFRHTHE 5
(FH%4P O ) D RERIZEAR)

[3] NEA/NSC/DOC(2015)16

*FUJITA Tatsuya! and TSUKAMOTO Naofumi'

Regulatory Standard and Research Department, Secretariat of Nuclear Regulation Authority (S/NRA/R)
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RIVFIT4O9 ) ARBERE X T LDORSE
(1) FASEEERRARES 21— ILOER
A Development of Multi-Physics Burnup Analysis System
(1) An Overall Plan and Implementation of Burnup Calculation Module
AR SR
LR

BHORBHE S IRIRSR ORI DMERR 2 6t G & 972 RBUBURBE R AT 2 720l MAR~SAVTF 74V v 7 A
BBEF RS AT LR TH L & Lz, 22Tk, BIRICRIT 2 &G LR R T Y 2 — L ORI
DWVWTHET 5,

F—T—FRBEGR S AT A v AT 7 4 ¥y 7 A ATHFERBIENE . F = © ¥ = 7 FHRIBEGR L (CRAM)
1. #8

WAEFCIL JAEA 73BA% L7~ MVP-BURN =2 — R[1]% L2V, BREEFH R OREEEICE D 5 ER A& L T
%, MVP-BURN (3 T B/ a kit = — K MVP[2] & R EF BRI 42 2 LB H B E OB
FIRETNVEMETE D, —F ., BEIRBHES RIRSR ORI DMARSR 2 0t G U Te REBUBUABEGT RS, Buk )
HER L ORBEHBE R I BIEREEZEM T DICH o TE, 2— P~ TOBEMERMILN LI L 72D 7
& MVP-BURN =1— ROEFEFIITEE Ly, AFETIX, 20X 5 R REWARHT-C/RE G RIS ST 2729
DOPRBEFHE S AT D& T2 2 L & L, FORICITIRBEC 5 Mk, oA, BB QR AR DB 22
b, BBt ORRA AR EEZBETEDLLT 7 4 ¥y 7 ARBEGTR Y AT AOWEL HIET .

2. 2R ES L VEXRER

BRBEFH R Y AT A ET D 2 hTc o TE, DA « B2 B0 W O BBEFTHR . BRE A FHm
DHMEFE AN LETHY | VT T 4 ¥y 7 RRBERIE Y AT A TIE IR BTN R TEREHEE OIRE
AT 2 BUK IR BB A Sl T 2 MR R EAN I D, BT D VAT ATIE—HOMK
BERTE 2 i+ 5 72 0 OHIEEEEER L OWRIEHBEREIC O VWM AT Y 2 — L2 BET 5 2 L L L, it
THEEHE, B L OWMEHMIRE 72 &2 FE T 2 BUKIEHE R SIcon Tk, EARMICBEFOHE a2 — K
ZRMT 2058 & Uiz, fIEBERBIZOWTIX, A7y MT U Ny b R o THEERR ESE L7290
DTV RA MEROFELKY | BZEHE - BUKTEHRE 2 MM L TR T & 52— &R 0% %
Edpz i L,

3. MBRHEED 2 —ILDOEK

PRBERHE Y VR — L U TITAR S BIER L OF = By = 7 A HIBEI P (CRAM) [3-5]1% 328 LTz,
B L2 BER TR Y 2 — 3 e e VRBERH R 2 i LBEAF = — N & DBIC K D MGEA 1TV, WU
BRI NTNWDH I xR LTz,

4. F&BH

FT BB S AT AR T 5720 O RMGHE & it U, Fad & 2 DRBEF BTV o — LA H i LT,
AT L - BEREDRRAE A D DD, v TF T 4 Py 7 ARBERTE L X T L E L TOMRED REEZH S,
BEXE
[1] J. Nucl. Sci. Technol., 37[2], p.128-138, 2000., [2] JAEA-Data/Code2016-019, [3] Nucl. Sci. Eng., 164, 140-150, 2010.

[4] Nucl. Sci. Eng., 169, 155-167, 2011. [5] Nucl. Sci. Eng., 182, 297-318, 2016.

*Motomu Suzukit

ICRIEPI
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FILDEED— F X T4 SHIKOKU2 OBI#
(1) RBRHAEETILOHB

Development of Core Management Code System SHIKOKU?2

(1) Improvement of Burnup Calculation Model
EREPHESE Y, JIATEA !, ERRRSE, EMEIT !, KRR 2, S
"Ry =T R, 2 M ERE I

SHIKOKU2 =1 — ROEGEIFHE ORI LM OGRS O 720, BB EE T L 2% B L MMPA ¥5[11%
FEE L, BT AVKRBR OB R R X OWEAGRICE W T, fERTIE L RSO E &2 Ml Lz | CikER
FEJ%%E%T‘% HT LEER L,

F—7D— K : SHIKOKU2, ASMOC3D, fREEEE. MMPA %,

1. 5

VU [E B8 ) T DA BRI AR D FRIT 3 O304l - @REEARICE T 5720, Bfha— FOB% - EH %175
T& 7, SR ETIED —>TH D ASMOC3D ([ZHSW =K FHOF LVER 2 — F 2 A7 A SHIKOKU2
%, 2018 -3 H X VARG & L CEEMZHB L, TORBUBRZED TV D, AIEFE Tlid SHIKOKU2
DLB I D—2>THHRBEFFFE T T /L~ MMPA 1EFEIED B L RET 5,
2. Fik

ek D SHIKOKU2 =2— R CIRBABEEIRIC I T 2 HEEATHIOfifE & LT Krylov #3228 H L T\
N, AFEFEHGHHEORFBENEVWIEZ G L LIEEAICB W T, GHERBEOELSCHENERT S
LEORER DT, THOOMELRRT D720, FHERERREEITS O 2 NV AT BEINRNE W) R
ZH 95D MMPA iE%4 323 L7, SHIKOKU2 =— M’éé L7 MMPA i£TlE, 8847512 LT D 32 kDT
FZERIZ TR 5,

32
exp(AtA) za01+2ai{ (AtA + cI) (AtA — cD)! ¥
i=1
T 2T, AUIREREINE. AVZBREETTA. a1 MMPA O RERE. NXEAATY], cie$(=24.D)TH D, 72
. SHIKOKU2 Tl MMPA {EIC L A EBEEORREEZ FIIKBT 5720, Y7 27 » 712X 0 AtE5ET

5IEEREERA L TV B[2], # 1 SHIKOKU2 | & BN EESE o bris

3. #5E (17X 17 4.8wt%UO2 BRBIEGH  80GWd/t 3 FEmAED)
ET VK REE O SHIKOKU2 12 X 0 REBEFH R I K OVRAD Rk Qe LUl

FHE 2 S L7z, MMPA EIZ K DMEATRER X, BAiTO ir;;ij: st | maerr | maa

Krylov #5522tk L A OFHERECTH S 2 L 2R L A=[%] wEsy | EEs

Too FTo, MRBERHSIC BT D EHRERIAA) 1 HF mHES | MMPATL | L L 158 80 9E-3

A 200 fEEEib SN (D), BRI CO@mHEILA 2@%& cmde) | 172 9 2

ELVWDOE, YA LAT v TEPKRIBIZHIRS LTS
(Krylov #8453 22815 : 55 AT v 7 >MMPAE : 2 AT v ) 729 TH D,
4. $5ER
SHIKOKU2 = — RO HENGHE OREEE M) K OFHRE RFREI AR O 72 0 JRBEFH R £ 7 /L IZ MMPA 54 924
PERTIE L RS ORE 2 G Lz ECotRERZERcE b L 2R L,
BE

[1] Y. Kawamoto, G. Chiba, M. Tsuji, T. Narabayashi, “Numerical solution of matrix exponential in burn-up equation using mini-max
polynomial approximation,” Ann. Nucl. Energy, 80, p.219 (2015).

[2] A. Isotalo, M. Pusa, “Improving the Accuracy of the Chebyshev Rational Approximation Method Using Substeps,” Nucl. Sci. Eng.,
183[1], 65-77 (2016).

*Masami Hirano', Yosuke Kawamoto', Emi Yoshida', Kosuke Miyawaki', Kazuma Ohori? and Yutaka Umakoshi®

"Yonden Eng., 2YONDEN.
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PILEE D — K X7 L4 SHIKOKU2 DOBR#
(2) MEHHEETILOHR
Development of Core Management Code System SHIKOKU?2

(1) Improvement of Neutron Transport Calculation Model
IARTEA Y, FEPRESE !, ERRRSE Y, EMEEIT !, KRR 2, S
"R YT =TT R, 2 PMEEE IR

SHIKOKU2 (st HE7 /L& LT ASMOC3D M LT\ 5, itk ASMOC3D TiEA v ¥ 2 NOET 7
HPE IR 2 P TH 5 LI L T e, Zhz | REEXTERTET VICKRE L, T AVHE
#% 0 SHIKOKU2 |Z L Y 4P OifdT 2 Fhi L. MENTRSEE DS 7] 132 2 & 2l L7z,

*—7— F : SHIKOKU2, ASMOC3D. #ARHEFRA?M. BEAGEHREE.

1. 5

SHIKOKU2 THasitHEET /L& LCTERA L TW5 ASMOC3D[1]iE, 2 %It MOC % #ili J5 11 JE5E L 7= 3 &k
TCHER R TFIETH D, 163K ASMOC3D [T A v ¥ 2 NO FVEF-JRAAR 2 8l 518 1 vk, 20510 0 WRICEEBI L T
WA BURMARBREE SO/ MR S O FME TR ABL Y K E WMER TIX, TREE 2 R D72 IR D A > &
2 B BT AR EN D o2, 2 TR AZ 1 IR CRET2 X OHEET VAL L,
FRMTHG BE ~ DB % 3T L 7=,

2. Fi&

BIMHF RS2 1 IRCREMT 2I2H720 ., A v a2 NOBRG AT IRAE Z RO 5 0ERH 5,
RNEEOFEHTIEE UCIEAMN EEEERIZHH L, BonzFETRAE LY, OASMOC3D (255 <
ik R OR G M EFRARE, @A v a2 NICEEFETHEHET N7 v 7 OFPETIR, Z3%0E L
Wik FH R & T 5, 1 Ao kol
3. %R Yok AL

C5G7-3D(unrodded) &2 [3] & x5t & L CREHT 21T\, BT LV E DR
BAFE L7, MR ETRERE 1 kE LZr—2% (LS). 0%EL | Lyrs
72r—A (FS) 2z, OWE LIz ETA Yy ayElE L0 Lz
— 2 (FS_fine) Of#MT&4To72, K7 —ADA v v ayEleFK 112, fif
a2 2 1R 7, FS LML T LS (&, FHHERHEN 2 (5812725 T | 55 fine
WBHOD, MR KIS LT\ 5, FS_fine & LS &kl |
T2 &, LS OFERERRRITELS . oAk E

# 2 C5G7-3D(unrodded)fA R fEATHE 5 ik

MRVIER L o T, LS FS FS_fine
4. ¥R G pem] -20 11 -24

SHIKOKU2 THA L T\ % ASMOCSD (o, #J5rm | MEHEIMDBA#AR] | 0.675 | 3356 | 1.269
N N — S PRE RMS[% 0.210 0.959 0.371

PHETIARE | KORMT 587 VMR-, (LRI 880 3 e
C5G7-3D(unrodded)ﬁ§7ﬁ %jd'% s 'jA % 3 /kfnﬁ%ﬁﬁ‘%ﬁ% 51X MCONP &g & 0%
i L B E IR AR A 0 IRCREBR L2 EkDET
b & U CTHI D A RE EE S RIE I 17 B35 2 & i Lz, M HOREERTIE, BEEHRIINA T PWR %
IR DR R A Xt & LT TR R A R %,
e PE
[1] A. Giho, K. Sakai, Y. Imamura, M. Sakuragi, K. Miyawaki, “Development of Axially Simplified Method of Characteristics in
Three-Dimensional Geometry,” J. Nucl. Sci. Technol., 45[10], 985-996 (2008).
[2] K. Smith, “Linear Source Approximation in CASMO5”, Proc. PHYSOR2012, Knoxville Tennessee, USA, April 15-20, (2012).
[3] Nuclear Energy Agency, “Benchmark on Deterministic Transport Calculations Without Spatial Homogenisation- A 2-D/3-D MOX
Fuel Assembly Benchmark” NEA/NSC/DOC(2003)16, (2003).

*Yosuke Kawamoto', Masami Hirano!, Emi Yoshida', Kosuke Miyawaki', Kazuma Ohori? and Yutaka Umakoshi?
"Yonden Eng., 2YONDEN.
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[1BO7-11] Uncertainty Evaluation
Chair: Kenichi Tada (JAEA)
Wed. Mar 17, 2021 2:45 PM - 4:15 PM Room B (Zoom room 2)

[1B0O7] Uncertainty Quantification of Criticality in the KUCA-C core with HEU
Fuel
*Kota Morioka', Cheolho Pyeon' (1. Kyoto Univ.)
2:45 PM - 3:00 PM

[1B0O8] Reactor noise analysis using MVP code for subcritical systems in KUCA
*Kunihiro Nakajima', Yasunobu Nagaya?, Atsushi Sakon’, Tadafumi Sano', Kengo Hashimoto' (1.
Kindai Univ., 2. JAEA)
3:00 PM - 3:15 PM

[1B0O9] Development of reactor noise measurement using BGO detectors in UTR-
KINKI
*Masaki Goto', Takashi Kanda', Kunihiro Nakajima', Tadafumi Sano', Atsushi Sakon', Kengo
Hashimoto' (1. KINDAI Univ.)
3:15 PM - 3:30 PM

[1B10] Numerical analysis and uncertainty quantification for pulsed neutron
experiments with water tanks by PHITS
*Kenta Asakura', Tomohiro Endo’, Akio Yamamoto' (1. Nagoya Univ.)
3:30 PM - 3:45 PM

[1B11] Nuclear Data-induced Uncertainty Quantification of Prompt Neutron
Decay Constant for Water-only System
*Tomohiro Endo’, Akihiro Noguchi1, Akio Yamamoto' (1. Nagoya Univ.)
3:45 PM - 4:00 PM

©Atomic Energy Society of Japan
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BRMEY S VBB EMAL- KUCA-C BEDERMEICH T 5D & T
Uncertainty Quantification of Criticality in the KUCA-C core with HEU Fuel
B R /0 N S 1
VR R R BT =1L F —F 2k se st
2EHRT: EERF ORISR

W7 S O 72 80 O A fEHT & LT, HEU 82 iV 72 KUCA-C 285 12xt 4 % BEA EFHE 217 - 7o i 2.
[ AN A 7 A 139 400 725 700 pem OFIPHTH V. HIU LR KE R DICHONT/INEL 2 DB 2R L
7o FEio. RGBS K OHAEEEAME O FHRE & RO ZER 1T 10%01% Th > 7,

F—J—F : RBKZEREAERERIEEB (KUCA), HEU REL, RN S, AN, BREEAA TR

1. HE-BHM KUCA IZEB W Tl S D RENS HEU KBNS D LEU B ~ERfe SN 512572 0 . HEU %
Bl BOdM 3 X OYF OAER 3R D O R FPEIZ G- 2 2 AN S 27T 5 Z &k b Tnsd, £ T,
e Fma R L 2 W T2 BR S E O fERICIN 2 CTREEE S K ONHE S 2 T35 2 & T, HEU BBt 2 v
KUCA-C 28 DEES I 287 — 2 IR DO AHENSIZHOWTRHMET 2 Z L 2 RBRO AL T2,

2. HHEEH RN SFHEZIT O 72O O FEENT & LT, MCNP6.2 33 L O ENDF/B-VIIL.1 % W 7= i bt
KOG RE T 2 EAEF R 21TV, MCNP6.2 12 X 5 3 EISE DR Z1T > 7o, EAMEHEITRE A MY
B A1x108( Yo 7 V¥ 1200, 95 200 B A 7 /UVIE AR » FH A 7 V) TITodu, LN R (Ker) DAZ HE(R 7
1310 pcm LA F ChH o7z, KUCA IZFE IR >Er HPREECHEIZSN D Z &b, ~7 U TV ORI 293.6
K 24678 L. S(ouB)IZodt Th 28K HA Lz, 20 & &, BERMEOFMRIZE A A 7 Ak > T
T, ZIUIEEFIREEICRIT D MCNP6.2 (2 L 5 ket & EBREOZ N TN OWEKDOZEL Lz,

3. #&8 C30G0(5 F))F Ly, C35GO(5 Fl)ILr, C35G0(4 Fl)H.Lrds & Y C45G0(4 F)IF LD HIU Fhizxid %
AENA T AOfEZEK LIZRT, K1 X0, BEAMEASA 7 ALK 400 225 700 pcm OFFHTH Y, H/U A
REWVZEBEHENAA T ADNNSL RLDEMEMER LD, 2, RV ZF LU 2 &35 ARA LI
BCet DA TdH 0 | T 5 A L o TEAE A T AOMEm N R D 2 & s LW, A EFHHEIC
£ % ket % FVNT C35G0(4 Fl) A LT I8 1T 2 AT B BE 35 K OVFIEEAT B OO FHRE A R od | SEBRAE & b L 7=
FERAR LIORT, £1 X0, MCNP6.2 12 & 24 MG E OF R 1T 10%R1#% Th - 7=,

800 7T T ] & 1MCNP6.2 % I\ T L7 C35G0(4 Fl)F T B
oof S LNCIRERTE AT X OSBRI & ORI & o bl
T I L C35G0(5) i
§ 600 * ] Reactivity Exp. [pcm] Cal. [pcm] (C/E value)
s f . ]
g 500 - C35G0(4) . Excess 376120 387+11 (1.0340.06)
(]
2 i 1
" a0 [ e ] C1 rod 294+16 304211 (1.03+0.07)
ool t et C2 rod 469422 526+11 (1.12+0.06)
100 150 200 250 300 350
H/U ratio
C3 rod 807+46 87811 (1.09+0.06)
1 H/U tizxt 3~ 2 EA S A 7 A D
Bk

[1] C. H. Pyeon, M. Yamanaka, M. Ito, et al., J. Nucl. Sci. Technol., 55, 812 (2018).

*Kota Moriokal, Cheol Ho Pyeon?, * Kyoto Univ., Graduate School of Energy Science, 2 Kyoto Univ., Institute for Integrated Radiation

and Nuclear Science
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KUCA DREGFREERAERICHT 5 MVP AU {FE SR

Reactor noise analysis using MVP code for subcritical systems in KUCA
g EGL Y, RFE OB A Al R S, A &S
LESRFER PR S B T AIeR, 2 BRI Jeee Fe b, S R+ /it e

FH R AR S IR (KUCA) AZR B ITHESE U T REF AR CHIE L 72 FPHEE 7 — % 2 HIV T MVP3.0
DIFHEF FENTHSRE LS X 2 FEBRMRNT 2 20 L 7=, ARFER CITEIFE PE TR E ol D\ T, EBRl & 3 EE
A elaE LR R 2 WA 2,

F—J—F : REKRFERESAEREE (KUCA), MVP, (RS 4 (Reactor Noise Analysis), Feynman-o
1. #E

BRET XL X —F T b m a— N MVP IR MES FETRERE S 5225 ST 2 28 R ME R E F2BR T —
2 T2 2 S VEREERI T T3 AT DAV TR, F 2 TARBFZE TIEARER AUE 0.3%Ak/K 7> 5 25%Ak/k D A
SRR CHEUS LI HEFIE T — & % 5512 MVP OJFMET TS EE 2 A\ CEBRANT 2 it L 7=,

2. KRB

FHE R FEAEGAE (KUCA) O AZRRIZEBWTH LITRTHMET AT ML R 5 2 FEEHO KRR
% (EEL, EEO05 JF.0y) AAEZE L7, EELJFLCIIREIER L LTREX 1/167 ORMEY 7~ (EU) #K 2
BERES UB" DAY =F L M LK Bk 5 A4t L A3 60 (Rl LB E S 41, EE05 47,0 Tl EU MR 2 A &
V16" DR Y =F b R 1A B D FEAR T /L73 80 [RI#R LALE STV D, &S 1700 BFs i
HI2R 2 FH L7z, 0.3%Ak/K 725 25%AkIKk O AR EE (2 38\ TRREHE A HP k- JRBRED T C it 13t 3o %
Y7 — 4% B3 L, Feynman-od&iZ & 0 B3 bk 1= @ oz R 7=,

3. BMtEAE

R T —4% 7477V JENDL-4.0 & MVP3.0 DIFHESMRHTHRE 2 VT L7z, FHRSM TR E
A MY =% 540 T A h U —& L, BRs & O ARSI P FIRIEOS 2 U — 2 8¢0E L, RefHKAF O
EEPEME L LT Feynman-odE DREERR S S 2 L — g U &2 FE i Lz, FETES NP THHE & &
7 — MR OERFERRN O E/NERT 4 v T A v 7 TakRDT,

4. R

EE1 } OF EE05 fF DD ARG FAR T DN T-ad FEFE R & MVP IZ L A RHRFERZ X 2 1TRT,
a® MVP (2 K 2 FHEEIZEREIC R LT H10% DO T—H L. REEFEL 0.3%Ak/K 725 25%Ak/k DIEE
ZIRWREES SR I T MVP O HEE RITESRE D 2 M2 il 572 Z L I8 T& 7,
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Development of reactor noise measurement using BGO detector in UTR-KINKI
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Numerical analysis and uncertainty quantification for pulsed neutron experiments with water tanks by PHITS
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Nuclear Data-induced Uncertainty Quantification of Prompt Neutron Decay Constant for Water-only System
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(1) £KEtHE
Development of Advanced Reactor Knowledge- and Al-aided Design Integration Approach through
the whole plant lifecycle, ARKADIA
(1) Overall plan
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(2) ERETBEILIBEY —IL ARKADIA-Design 0 BiF&SHH
Development of Advanced Reactor Knowledge- and Al-aided Design Integration Approach through
the whole plant lifecycle, ARKADIA
(2) Development plan of design optimization support tool, ARKADIA-Design
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(3) REMEEM Y — )L ARKADIA-Safety DBFEEHE
Development of Advanced Reactor Knowledge- and Al-aided Design Integration Approach through
the whole plant lifecycle, ARKADIA
(3) Development plan of safety evaluation tool, ARKADIA-Safety
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[1] P, 222 2020 £k D KE, 1G10.
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Development of Advanced Reactor Knowledge- and Al-aided Design Integration Approach through
the whole plant lifecycle, ARKADIA
(4) Development plan of knowledge base system for fast reactor system design
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[1] $/&. i, JAEA-Technology 2019-007 (2019)
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Verification of Neutronics-Thermalhydraulics Coupling UDF for FLUENT Code using MSRE Experiment
- Analyses of Pump Startup and Trip Experiments -

A AMR!
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SEXHR : [1] Mochizuki, H., NED, 368 (2020), 110793. https://doi.org/10.1016/j.nucengdes.2020.110793
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Study on Optimization of Fuel Composition
for Reducing Sodium Void Reactivity in Sodium-Cooled Fast Reactor
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[1] H. Takashita et al., “Report on neutronic design calculational methods,”

(X

JNC-TN8410 2000-011 (2000), [in Japanese].
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[1C0O7-11] Development of Advanced Reactor
Chair: Akihiro Uchibori (JAEA)
Wed. Mar 17, 2021 2:45 PM - 4:10 PM Room C (Zoom room 3)

[1CO7] HTTR Test Plan towards Demonstration of HTGR Heat Application
Technologies
*Hiroyuki Sato', Takeshi Aoki', Xing L. Yan' (1. JAEA)
2:45PM - 3:00 PM

[1CO8] Demonstration plan of plant control performance evaluation
methodology based on HTTR Thermal Load Fluctuation Test
*Takeshi Aoki', Hiroyuki Sato' (1. Japan Atomic Energy Agency)
3:00 PM - 3:15 PM

[1C0O9] Development of Mitsubishi multi-purpose modular ultra-safety micro
reactor
*Shota Kobayashi', Yasutaka Harai', Tadakatsu Yodo', Shohei Otsuki', Wataru Nakazato',
Hironori Noguchi', Satoru Kamohara' (1. MHI)
3:15PM - 3:30 PM

[1C10] A study of molten salt fast reactor with sustainable properties
*Koshi Mitachi' (1. Beyond energy research &development association)
3:30 PM - 3:45 PM

[1C11] Development of a molten salt Loop system to materialize molten salt
reactors
*moto yasu KINOSHITA kinoshita' (1. MOSTECH Co. Ltd)
3:45 PM - 4:00 PM
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Demonstration Plan for HTGR Heat Application Technologies using the HTTR
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[1] K. Kunitomi et al., Nucl. Eng. Des., 233, 309-327 (2004). [2] X. L. Yan, et al., J Turbomach, 130, 031018-1-12 (2008).
[3] T. Nishihara, et al., Nucl. Technol., 153, 100-106 (2006). [4] N. Sakaba et al., Int. J. Hydrogen Energy, 4160-4169 (2007).

[5] J. lwatsuki et al., Proc HTR2018, HTR2018-2118 (2018).  [6] X. L. Yan et al., Nucl Eng Des., 329, 223-233 (2018).
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Demonstration plan of plant control performance evaluation methodology based on HTTR Thermal Load

Fluctuation Test
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[1] H. Sato, et. al., Prog. Nucl. Energy, 53, 1009-1016 (2011)  [2] #i/2th, JAEA-Technology 2011-018 (2011) [3] ASHft,
JAEA-Technology 2015-012 (2015) [4] SZAAfi, JAEA-Evaluation 2017-001 (2017) [5] U.S. Nuclear Regulatory Commission.
NUREG/CR-5535 (1995)
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Development of Mitsubishi multi-purpose modular ultra-safety micro reactor
(2) Preliminary heat transfer analysis in the accident
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A Study of Molten Salt Fast Reactor with Sustainable Properties

L s
FRAAR T L =TT - BHIEREAE

M7 otk (TRU) ZRREHE 32 BB OB b a2 B0 B, DR HEE T 5,

F—0—F : BRENEF, ®EE, B, NaCl-CaCly, U-PulREt A 7 v, B 7 v oedk, Sk 7 v
1. 5  BOETIX, Na mEIEEF B OEH S L OBREID L GEZR OENIC XV | 8KIE S P
SNy 7 oi# (TRU=Pu+MA, MA IZRFMEREFEMOKREY) PEEICERINMEIZZR>TWD,
Z O TRU ZL2IFLNICKEEERE 92 L 4o, =X —&HE U CRBRMICEDIFIIT 2 —2 D Hik L
LT, BB ORMEGEF 2B BT, 2O R EHE T 5,
2. IFDMERL - BITAE BUb) 2. 26Wth (FEX 1. 0GWe) DIGHEM O 72 W ARG 25 2 5, 7 D 3F H
HOEPE 3.82m, 5 & 3.84m DMK TH Y | SMUZEZ 0.6m D AT L AFARO KA AZEE, Zh b
BARENFREHINGNT D, BROBHE T 0. 5NaCl-0. 5CaCl, (BUEIZE /L) OWEEHEIZ UCL; & TRUCL; Z R4 L7z
BT D, B, N7 25T | KRBROER% 66m* & L, JFOADIREIL 580°C, HHIRE
X 710°C &3 %, fRATICIZPLIIEZEHE = — 1 SRAC @ PIJ-BURN 4 L UF CITATION % MW, #%7 — & I% SRACLIB-
JDLA0 A U7z, REHE O FRALEEFE 1T, 25 A 2 S \CBVBHE O — 2 B L TR R AR 2 R\ b & |
MU & TRU A B2 B2 BN E 7215 14k < FHRBME TR 5, T &M LT 40 FH oEEE (R
0.89) DIRBERFEZ R DT, WIEERTI L ONBINEHRE O TRU 13 3BE KB KE C 456WD/t e L 5 AR EI L
B OBERFEREIN AL TRU & LTz,
3. MR -BE  ES 40 FHORBERFEZ R D T2, WIZERFOBVEHEFLRIT 0.35NaCl-0.35CaCl-0.247UCL-
0.053TRUCL; (BfEIEZE/VE) Th D, T ORREHEIZEEEIR L) 530°C T, HeBoe# (TRUHU) OBEMEE
135K 30mol% & BIFF S D, 1 HdH72 D 26.4 litter DEIG TERBHE 2 AT 2 56 O R A4 R 11077,
77 v (U=280) 13HIF I 75,750 2541 L, 40 [N 28.20t iBINAG -5, #IEEfT L BIifR 2 AFt L= U
DEFANEIT 104.04t & 720 | 40 FFRRITIFWNITIRE T 5 UL 75.64t L 72 o7z, Pu, MA bREETH 523, B
ARG 2 OIFRBHEHLEL (CR) 23 1.0 289 £ TOK 19.5 £/ TH D | 20 FLUEITHE 2B E 72 Pu, MA %
BB T O SOSE ZF1i 9 %, 20 ELAE O 5| #&1% Pu T 0.123t, MA T0.01t & 72> 7=,

ARESFRIEIFIE 17.7¢ © TRU & 90t © U TRENTE | ML 20 £LIRRIL CR=1 & 72 V) 28U OAfifs D A Tk
e T 5, WAENTHERT 54 220t D TRU &5 & AFEOEMEFZ 12 & &Z# T, BADRA
T 58 14,000t DHILT T 2wl S5 L 12GWe (K] T 1000 FLL EIZb7- BEEMHETE 52 LT D,

ARWFRIIRRIE FEHER O THESHERE IS 2 5 555

RIFT NS BH ) TEME LI b DO TH D, &1 BERAOFHOYEINZ

MER W ‘A RE| 5k
el [ton] [ton] [ton] _[ton]| [ton]
[1] P. A. Nelson, et.al., Nuclear Applications 3, p.540-547 (1967). U 75.75 2829 104.04 75.64| 0.000

. Pu | 1453 127 1579 1578| 0.123
2 N e KO KRZ 3110 (2020).
2] A, SRR RORZE 3110 (2020) MA 176 015 191 120/ 0010

[3] /N il JRF-TI5EE RO KRS 3114 (2020). TRU| 16.28 142 17.70 16.98] 0.134

*MITACHI Koshi

'Beyond Energy Research & Development Association
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Development of a molten salt Loop system to materialize molten salt reactors
R R !
'MOSTECH
54 HAFEEF OO —2 & LT, ZaMICENEIRBR L &7 DWEEF X, B BRI OFRK~
0)%@%75‘;2%5 Z O & LTIl L — T O E ST i T D,
F—0— K IEENE, BRE. TEERAL—T 0 T o k. SR, G AREL, KSRGS
1. #E8
TR 7R 2 B IR W T, R L — 7 I3 H TG E 2F 0 T EfE Coxz v =T
7 74—V R ELUTHMBYRTFH o X 2 b — 2RO BBl & 72 5,
2. A, ChETOEBERR
EWNTIX, 1970 FARUCHCA )RS BOmiEzRFR, REEESICE Y 7 vk B RIGER V— 7 DG RIES
N L7, £ 0% 2015 FFICESfisx THE—. BEa R 2OET (NIFS, k) ([CisRE (7 v (k.
FLiNaK) #§E& Oroshhi-2 /L— 7 )N SIVHBERE L TV 5[], FOEXBWIIEMAEFIHE N F 7 4
ERAOBMEF 77 oy NLFCHY . [ HBTER SN HRALKRY: TNT L—7", NIFS @ 1 S5t
SEW3FEHONL—T12705, 2021 FEYEHBE, TSGR —7 OG- RUE « EEREAT O § ~TOHE%
é’%&b TUIN KA TR AGA M 22 45 C L RRWFPESEA DB E &30 (NEXIP) & SUHBHFE DD b LT,
RREVEIREBL A BIE LI Bp O RV — T ORI ET R, O L PERRIZA— 2 Y v PENAFRFT T
2016 4 LR L7= 7 v {t# (FLiINaK) /b—7 L [RIAE - FtEEECTH 5,
3. ESHRR
VST 22 e AN FEB LT oRE A — 2 U PENIHFJEFT T, DOE X8 TRISO BEAREL 7 o (Lt
Hi/ A FHR OBA%E (Kairos Power) (ZHh /), KENTIZ =Y —o 7 A TOHEET, B2 CIIPERE
FEBURF SR T 7 oAb 79808 (Terrestrial Energy) . &2 27 TlX 7 vibmdyF, 7o ~—27 TlE7 v
1EiBoRNF P E TIZ MSRE DIZIERIRL D 7 o ALPIdfF 23 = ERbEE TR Td b 2021 SENITERS T IE,
4. %Eﬂi’aﬁiﬁlb—j’oﬁﬁﬁﬁ
LA T — R A T VARG | VX 5 e MA LB K = X R SR, @i KR RLE~OWIRR & 5,
T :%\@mrﬁ%ﬁi}ﬂf’aﬂ%‘ékf@ﬁ%/v—7°®i§§ﬁ§ D ZRd, TEBRIIR & U CORFEEEREZ LI TITRT,

Materials MP(’C) | BP(°C) | pCp(MI/m’K) | k(W/mK) | Pr

@] ugzgzg FLiBe (at 700 °C) 455 1430 4.69 1.1]13.5

: FLiNaK (at 700 °C) 454 | 1570 381 092] 59

AR FNaBe (at 700 °C) 340 [ 1400 437 087[175
BARREHIM NaNO;-NaNO»-KNO; /HTS

ERERES e 142| 538 151 0.57| 9.1
(49: 7: 44 mol %) (at 442 °C)

W ;Sl!il‘“ﬂl# NaCI-KCI-MgClz (30: 20: 50 596 | 5560 17 039 |3.04

mol %) (at 700 °C) : ’ ’
) Water (at 7.5 MPa, 300 °C) 0 290 4.13 0.54(0.97
3. #&iR

JRFHA TR B D 7 o A 72 LEAEIEER Vv — 71X AR DJEF 3R & D RO TH Y | Bt
PEZ B> THIZER L TV 2 e Rz v=T U 7 b RAIRTH L, WEELr — 7 BREBETE R,
UL, BT TEA~OEREAA, FrRAE R T 2 = —v RORHE THRRT 55 L L TifF S5,
SE XM
[1] A. Sagara, et.al, Fusion Sci. Tech. vol 68 pp385, 2015,

*Motoyasu Kinoshita!, 'MOSTECH Co. Ltd.
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HREBRHBORIRERDILE
O A—afFEREE. ARERR
Expansion of transformation of a system of source and detector
Detector with collimator, cylindrical source
WeE A, P R
'KEK

AU A =2 E . PR & VD Z DRI OV TIIRZE W MC GHEDOILEAZ1T > 72, FFERRIRO S
B LR B DO ENH L5603 ) . W BOA I 5 &2~

X—J—F: 27 huiE, EGSS. AEiEE

1. #E

IR SR & < BB/ SUVME R O RIS T 7 B L v BT EHE R ME N T2 . S BURE D 726
DOIGIRERZ BT L TR0 I HHRIR & EALERRR H SR & S R & AR HHa I3 D ik 2 AR
LCTW3B[1], Ak, ZhE —>OHMICIEET 5,

2. AYA—FfFEREE

BEE—RT ET 2 BMETFRBRARL— a7 a7 ECOBERNETIZ. RWERE D O it
Wz a ) A—ZFEHEFFTREL TS, BREBEZHVWTZDOE I RIERDV I 2L —varT57
OITIE, BACERBRHEESN 2 ) A—ZNFTICRE SN TV AL EER I LERNH D, 2 U A —ZNE TOHGEL
DEFLGNERTE LRETTHIUL, BREHRZOEMRIHZRIC TV A — 2 OB O A EIHY T 2HIR A% T
5T LTk, mELBIRE 3 ) A — 2 & BALERK S A R 55 R & R AR IR AT 2 2 & A3 w]
RETH D, MIREBGEOZ UM E O MC 7HHE & O HEIZ L 0 fegd LT,

3. AERIR

Kase & Nelson LA RIA Y HAFEHX o 7 36 O EOFZRNE L 5 a2~ LTV D[2], Foxld THAER
FERRIR- R AR ) AR TFRMIR-FI A AR ) R~ DB A E 2 7o, TRIREMGH R OZ M ME Z D
FEREFS L ONEF O MC 3 & OIRIC L VT L7z & 2 A FFHELIRIITER A OB E Z T 20 b DD,
BELIR T IRZE AT K0 AT 10% D1 KFFHG & 72 o 72, TERZEHUC L - T, BIRKL 726 R FEDIR R O F A
NU =00 | [MFED K 2> H T 2 BB Lie 2 & BRI Tdh o 72, B 3mfp LA O BELAE
WY IR D AT T oA A N =B D LA WAL, BELBR~OIAR M O BN e o Tz,

SE X

[1]Y. Namito, H. Nakamura, A. Toyoda, K. lijima, H. Iwase, S. Ban and H.Hirayama, “Transformation of a system consisting of plane
isotropic source and unit sphere detector into a system consisting of point isotropic source and plane detector in Monte Carlo radiation
transport calculation", J. Nucl. Sci. Technol., 49, 167-172 (2012).

[21 K. R. Kase and W. R. Nelson, “Concept of Radiation Dosimetry”, Pergamon Press Inc. (New York, 1978).

*Yoshihito Namito' and Hideo Hirayama!
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FERFRMFONE - FBROHFRBAICHITS
TV THIVOERBHOFMICFHE SR
Studies on the assessment of Monte-Carlo shielding analysis

in the licensing of spent fuel transport and storage
Terh s
VR JRE T R E B R g —T

i P RS DRI - BFR O FFRR AT ICB W TR T Ik m a— RIC & 2 MRS B 28R S Uiz BRIC,
T— RIRGE & 2 MR (V&V) (SR 25 M, K OVFHMiRE S 015 SRR A Bl 2 D U E i d 5 728
W2 AT ORREN L DRFEZ M L WE OFIEGRE LT D720 DR E S FEN LI L TV D,
SHEOBE, 2 7Y a—n EEBRREIZOWTHRET 5,

X—J— K : V&Y, T2 T hvna, HERENT, Bk, I

1. #8

e 3 E O FFE AL OBk - BT O 78 AT I EE O BR OMERAEAT Tk, 2 E TIIBEBUERE Sn =2 — KOF|
RANERTH M, TETIEEY T Hn a— ROFERAFLEIMERIIZSH 5, FFREATHFEICBOLTEa—
R o FAYE R ORIl RO 2GR T 2 L ERH D | I a— FeEBEOZ Lnwa— R LTEY
THhAa a— RBMER S EBEE2EE Lz V&V FIESORF 2D TV 5,
2. V&V FHEEDEE

ARG TIX, FREWENDOE 2 A2 EARE LT ATV, V&V FEICE SN T a— RO Z g+
HIDIZiE, LAFOD 4 BeEO FIEZ ERNICERT 22 & Ta— RO THIMELZ E&(LT 20BN H D L5
Z. BEHOFEMCOWTHRHZHIT TS,

OBESET VORI - fEHTRI GO RS, fETICBE T 2 M IRBLR | SRS 5% OB,

QU FHET AL (Verification [IZAHY)  ERET LV OEIRET VAL, 2 —F 1 7 OIEMME, BAERED
FEEEEITRT RO 7 m v 2T KD, BAER 2 EITE R T 5 R i) S DR,

@WERHIET L (Validation (ZFHY) : B ERAEM T 2 ZBERKOA MY — I VT EOBRITKE
TLERBRL G T~ — 7 ER L fENT & ORERER 72 LEIZ K D RHED S ORI,

@FRIMEREDFINT © EFLCRME L= S EREORMEN S 2 ERN TE D LV E TEIEZITV, AT
BEWHEOFEEZMNOTENT S Z L2 LD a— RoPRIMERED & &1k,
3. FHifE R OEEMERRB FIEROBRE

H B xSt 3 2 BB O FEAm RS B OE M 2 e T 2 R4 v MEHIEICT 272012, KRDOET LY
BIEREDA Ty T =2 BER L Vo TRl RS TR 2 2 MO HIT I SOV TR 217> T
WD, BECDWTIE, AT RERIEAZ ST DL, T 7 Hnr a— NI K 5 RICHRET 2 et
BMAZRT 2N EZZ LN TWDHN, TR 2REHEAES T T <. FHMlAICEIET 2%
FRIR G & D T8 OWEEFEAZE D 22 A0, FHE OME RT3 2 ST B 0 3 1A 22 DI HUR A5 O HEZR D
MFVEZOWTHREFT L T 5,
4. FLo

ARHERTIE, RO BRI, EtSEm o ERRNELZRET 2, 4%, BT LS FIEROEH
PEZ N 3 FEEE LV PHITS 22— R&EXG & UCTREEL 72 ETHM S FENICEKILEZ TEL TV 5D,
BE K

[1] BARBFHEEERE 32— a COEEEMHRICET D0 A K742 2015

2] AR H%e BT 0B KD B B RS B as O 2T L O @) PR 23 FEWREH

*GOKO Shinji!
'Regulatory Standard and Research Department, Secretariat of Nuclear Regulation Authority (S/NRA/R)
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BETITIDLDXFREICETHBET—254 T35 ) DREE
Validation of decay data library for photon emission from fuel debris
RAS RGN, LAY EOT L, M 52
YA AR RS BE JE R, 2JPC

BREFT 7 U DI SN D WA DRREARY bV & Z ORI AFRCIME L. BA, KE. KM
DEFET —Z T4 77V OEWZ L D2BELE LT, AERERNR DI RV —FHIKIC
BOWTE, ERFROERELZRE L, BET 2EMEORET = — 0 I, BRI, et
BOENESNT L, ET—% T4 7 7 VBOEROER ZH 502 L,

F—J—F: EEE—RFHHRER - BB{T I - BET—2 - KFARI L
1. #&8

WSR3 BT (IF) OFEFIZ M 7-BFEBR Tlk, #7720t oY — O BRSO M & Bl
DBRFE, FEGTER O RELe PO TET — X 2FHA L TRV . BET 7'V ORI 2 @Y
FETEAEEEOE VT —Z NNE L STV, ERIE, SEa— N X TR DEENED
N LThH, ZOREEHOMNZT D ENRRFETH 72, £ 2T, FI1,600F0> 5 5k 5 [Fl— OBRE}
TV EAZ—NE LT, BT — 27477 ) 2HVTREEHE S HRFEGEZ, Z2h
FDOT—H ER—Da—RESWTHEL, 2O 2HETHZ LT, 7477 OF4MEL R
BE O LETT o7, BET —% 54 75 V121%. HADIENDL/DDF-2015[1]. K[E I L OB D
ENDF/B-VII1.0[2] &£ JEFF-3.3[3] D ENENDAEY 7 T4 7 F U 2 H\\ iz,

2. ftEAE

PREFT 77U ORAIE, 2 S OBREIOBMBERE & BRI & & 0 - BREHE & 1R &8 O il H b5
BLCIG DAV AR & BRI CIRE SHETF O R[4 A A Lz, Zhvd~x—2R & LT, Fig
B, 10 1%, 40 -4, 10,000 % F TORMGTHAZFEORREEIC K DA >RV N (ER)E, &7
A7 Z ) OBEMEIRRRET— RZ2BRBITHE LTURTEFOEFEW S 2 &R TE 2T Vv = 7 AHEM
VTECRAM)[BIIC L W 3R L7z, B, BN S REOREEIC LV AT DT DAY
MLEZETATTYONFHHRICHESEZIMI Lz, 22k, BITARDBMAY hARELND
N, ZROEDAREECH D729, ORIGEN 22— R[6]E TR HEH I TS 18 FifEEIC =R/ ¥
— AR MNVEEML, T4 77 VROEREZBIE L., AERERNRLO T 3L —fHKIZE
WTIE, JEDORRANRY MVIZNEBHIR S T, ERJFEK & 7o TV DR A FE Lz, S 52, [H
EENTREIZOWTIT, BET AEORETF = — . BRESIG, R, SRR oEN %
ST L. FEET A 77 UDEROERZH &M LTz,

3. B8R

WeF- AT R ILDEWTEN S OROBERIC L > TR %, % 112, JENDL/DDF-2015 D F % i1

DRREET — X 54 77 VI X DGR & ik L= 58 O ZE R #1 SR D T SR

L 755 TN D AEHR L 2 OJFRIC U TR L=, 10 4544 T 10 D EH D IEFE

~100 keV TH:FFREA/ NS < Apo TV DA, ZAULMBa O X HEETHL 10 ] 10
& 2AmM D 59.5keV D y BN KRERD 2O Th 5, 40 FFZL TS H XATRE | ks 0 MY
(2 2~2.5 MeV OFJH THEEN/NS  7e o TWD D3, 2L Y OF o TAm T e o
22 MeV &y BRERDT0TH 5, 10000 4FH TIx, WhR—F | o | 220 e | ke
LTWADR, FEMIICIE 2“Bi @ 25~4 MeV DYt Rt El& 23 ey 22,6 MeV | 10~50 keV
ENDF/B k& JEFF o TH 0.64 f5/h & Gl STz, 3£ TIE i |TOREE| 2

RARAED 0 5722 372 5 Z RO ER ORI DWW THET 5,

SEXH

[1] J. Katakura, et al., “JENDL Decay Data File 2015, (2016). [2] D.A. Brown, et al., “ENDF/B-VI11.0: the 8th major release of
the nuclear reaction data library with CIELO-project cross sections, new standards and thermal scattering data”. (2018). [3]
OECD/NEA Data Bank, JEFF-3.3, (2017). [4] K. Okumura, et al., “Nuclear Data for Severe Accident Analysis and
Decommissioning of Nuclear Power Plant”, (2013). [5] M. Pusa, et al., “Computing the Matrix Exponential in Burnup
Calculations", (2010). [6] I. C. Gauld, et al., “Origen-S: Scale system module to calculate fuel depletion, Actinide transmutation,
fission product buildup and decay, and associated radiation source terms”, (2009).

*T. Matsumura?, K. Okumura!, M. Fujita?
LJapan Atomic Energy Agency (JAEA), 2Japan Prime Computing Corporation (JPC)
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Study on Appropriate Review of Simple Dose Calculation Method for Gamma-Ray Shielding
R AFGL Y, RER SCREZ, ORPE A !
VR, PR == U7 - =X

ICRP2007 £ & DEIIES ERANICE M EHEABEOEF 2 FH5H 2 — FICEUIC T 5 & & Hi
BHOMRBE S LIy ROMBERGE RO 7 L— LV —7 2 RETZEMRELEML T 5, RELOEX
73 LR o — ROFRETE, BAEOEBIZ OV THET 5,
#;?—F:yﬁﬁﬁﬁﬁ,%%ﬁ%ﬁm,KRW%?E@%,%W%&%

1. ¥%E

JRF A R % DFFRE AN BN T, U FRBA IR D IE DS OMESF A MRS T D720, FEFIT
W2 AR A 2 L HHY RIEE RSO TR O LB BT 5, v RO MR 2R 3212 S8
BB L DG HEICESWTITbh D 28, ENTIZIEW QAD RO HE = — RICHEH» - % £ T, &H O
RREOREZZ T TEOLT ., RFHELWRIICH 5, T Z O, ICRP2007 F#) % O ENIES IA
A, BER RIS O T 2 B UNERGHRIC KR T 270 ORI E %t Lz, £2T, #thH=
— FOEFEIRDIFE20RE 2B E 2 C, liGHED 7 L—2U—7 2BE L, KoM EZHAEANT
a— REFHTLHEETHD, WELOEZF LG, BIEOEEIZOWTHET 5,

2. MHEZERELOEZ AL O— FEHEEHE (B1)

BRM2FICET, KEOHBIFH 2 — FOEERE %

>

oI 4 S T
ATV ERNEE OB O FALED Z BV T 5, & = : ol A
SRR A L IO S A FE L, WE LO& %:‘Z'fﬂr!o%ﬂ;f 11'%'%%%5%%t7”7 2
BRI T 57200 TV 2 %179, Lk ‘—%ﬁ%&? Ltzbﬁ% ol =
BHE 2 THR = — RO - AREEZRET S, B v
FIRICIESE | P - s 2 O Lo i 5 3B — i%’?ﬁﬂﬁ?ﬁgfo%f?’%@ﬁﬂ& A2
2 DOVERK & RIRIE OB ML R 21T 5, WAT L T = T FEROVAVERRDA 3
— NO#EEBRETV, SF3EDL EOREEHT g IR e s
M MERETR AN C X B £GP A T 5. RN E I D BT A PR VE

BRI, ik a— RERHWTHR Lz —# LEtRIE B1. RRATDa—IILehEa—RHEHE
RO A HEET 5 & & b, T OBREAZ T THITE ZMOBIM AT A F2lEld 5,
3. RBRAELEMREBEREHFTALHRI—FOEA - £H=E
BUE, FEHFHDICES AE LEHORM 2K T L, BHELEOSVHEOT — 2B, FHRIEILR,
K Oa— FEZED TWOLFTTH D, RIELTHR T — RO - AARROHERE LMEZ R 1 IR,
1. FRI—FOHM - HHEDVER LBE

XIEH IEHE BE HR—kY—JL
EiE-BARIBE TSvhT4+—L EE. &&1E WindowsPC. KA TOIRERET. OpenMPXE S, CREEE
(C++)
ERARAS BR - ERA - REFEAOMREALBEEEL. BRIFHREY KROBHEER
HIEREEIY LTS,
MHEIERA A AR ERAICEY L THHHER AR, BE. BB/ hRILMEER

BLELRTYTRB(HBRSEL) EER. EEMBI74 APHFRET —SER
WZO—F-+—T9% HEQRDHEFDEBREHHEA

S A SER BRERA D MRER (RZIE, TRIILE—ERER) ZE/R. BIESA(TS) RBRI7AIIIER
8 MHO—F, FEEFEEI7AINIcO—R-+—TF 5, RIZIEA >V R—b
ELRTYFRELIFLUR BEELRTYTHEDORREL DL I7L U R HEERIAD
HHIEHRA S P 5EIRT S,
BIE/INSA—2-EHA D HIRERINSA—E PR EMBERHELIETT S, NEBT—2FK T
ERETE DGR BED_EBER. FHEIASTEROMOEADKREHNER —EBERBGET—FERX
T—REETET 5. OB BIRET—IER
HEHAORT HEHAOOYTU— EFEHTILIVR, ZISEEE, STETOLRICHWN-T—42 SHEICHAVN-EE- #HHT—4
DREETS21E DREIS21E
4. ¥EiR

%E&%W%ETKiD:~F@%%-ﬁ%%%%ﬁbko%%ﬁ%?~&%%k%ﬁ%%%%ﬁﬁo
AEE AR, BORRRZ R SIS O HEE SR (20317593) DB A X IT T2 b D Th 5, A
i & R DZ IE, BB L EHA S ERGIE T — F L E2—WG A v A"—DH Iz L2

*Yoshihiro Hiraol, Fumiyoshi Nobuhara and Seiki Ohnlshi1
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The Activity Report of Review WG for Simple Radiation Shielding in phase 2.
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Discussion on the Standardization of Shielding Material focusing on Concrete
(17) Approach to Specified Concrete Composition for Shielding Design
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Atomic Energy Society of Japan 2021 Annual Meeting

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

[1D07-11] Radiation Detector Development for Nuclear Reactor
Chair: Koichi Kino (AIST)
Wed. Mar 17, 2021 2:45 PM - 4:15 PM Room D (Zoom room 4)

[1D07] Development of lithium loaded liquid scintillator for reactor neutrino
monitor
*Atsuya Kawabata', Kyohei Nakajima', Yoichi Tamagawa' (1. University of Fukui)
2:45 PM - 3:00 PM

[1D08] Development for non-destructive measurement system with a low-cost
neutron detector bank
*Masao Komeda', Yosuke Toh', Kosuke Tanabe? (1. JAEA, 2. NRIPS)
3:00 PM - 3:15PM

[1D09] Development of a portable high-resolution gamma-ray spectrometer for
nuclear facilities
*Shigetaka Maeda’, Mitsuhiro Nogami?, Chikara Ito’, Keitaro Hitomi?, Kenichi Watanabe® (1.
JAEA, 2. Tohoku Univ., 3. Nagoya Univ.)
3:15PM - 3:30 PM

[1D10] Development of a portable high-resolution gamma-ray spectrometer for
nuclear facilities
*Mitsuhiro Nogami', Keitaro Hitomi', Chikara Ito?, Kunimi Tsubakiyama®, Kenichi Watanabe®,
Shigetaka Maeda® (1. Tohoku Univ., 2. JAEA, 3. Nagoya Univ.)
3:30 PM - 3:45PM

[1D11] Development of a portable high-resolution gamma-ray spectrometer for
nuclear facilities
*Kenichi Watanabe', Kunimi Tsubakiyama', Keitaro Hitomi?, Mitsuhiro Nogami?, Chikara Ito?,
Shigetaka Maeda® (1. Nagoya Univ., 2. Tohoku Univ., 3. JAEA)
3:45 PM - 4:00 PM
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Development of lithium loaded liquid scintillator for reactor neutrino monitor
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Development for non-destructive measurement system with a low-cost neutron detector bank
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Development of a portable high-resolution gamma-ray spectrometer for nuclear facilities
(1) Research Plan
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*Shigetaka Maeda!, Mitsuhiro Nogami?, Chikara Ito!, Kenichi Watanabe® and Hitomi Keitaro?

1JAEA, ?Tohoku Univ., *Nagoya Univ.
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(2) ZRTO TIBr RHBORYREM
Development of a portable high-resolution gamma-ray spectrometers for nuclear facilities
(2)Long-term stability of TIBr detector at room temperature
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Development of a portable high-resolution gamma-ray spectrometer for nuclear facilities
(3) Evaluation of T1Br crystalline quality using neutron Bragg-dip imaging
YL B, ORI ORR, ONR EOREAC, Bk k2 R R, At RES
"HOER, PHAEK, CTAEA

M EsERE DA BIC i et —B & LT, THEFEITIEDOOE S THLITWEFT T v 7T 4 v T A A
— > 7% BV T TIBr i g O #% SR MERTAL 21T - 72,

F—T—F : TIBr ftigs, fHdatEai, iAo A -V v 7, 77 v 7T 4 v TR

1. #E
A 177 N TR AR 7R B RRE AT o~ A7 b m A — & & LT TIBr P8 (K &8 OB % &
BIlchizv, BHE, BEO—-2L LTHED LN TSN, RHELEICE T 258 £ 0 o kickitz
WYL THD, BURTIHE., REBREDOE Y ot 2 OREGIL. BEICRIE S UGl B, B
MERE SR ORI 21T 72 & B TE RV ONBUR T, 24 TIBr HZROBRFE A B — N4 LI 28515
L7225 TWD, TIBr I Ff@ED & < Wiz AR SE DB G RME TIEH D05, £ Offdb I O IE
F3ATPN TR TV AR, 22T, BR LSO MO —EE LT, PrEFEITICESHL
WS E TN ARFHFE CH LT T T v 7T v A A= v ZE[1]1% . TIBr O dn 5348l
BEAToT,
2. KB

AT T TT 4 T A A= TIZBIR SV A A A A= 7 FEBRIT ISIS O IMAT B — A7
A B L OIJ-PARC @ RADEN B — A7 A > CHENi L, Rl i kot A A — 7 a4
MCP # g 2 ] U7c, e FAATIFRNEIC L0 PR 2 [FE Lz, 3o 7 /WIREAHK) 20 mm @ TIBr
fEEmDA Ty MRV L, BEE3mmBEEDOT 1 A7KELEEbOEEH LT,
3. faR

TR EROK T TR L BIE R OR
FARTGMEDT ¢ » T RF —iext L, a3 A SRR & 45
BELTRY =~y F U7 2TV e LA RE LTS,
HRO—GIEE LR, RTO ETE, SEERso b o8
FERATRH LY TR ERELTOS, BRSNS
FEBOFUATRENTRETRAS, ErTrbosn e
EBEELTVSZ LR, filh LTINS ShORRIC S e

Zaly =

DIPNTND Z EBBIRTE D, /o ALIL, T M1 FHFT T T Ty T A A=Y

FOEDOBE, RS REIEORS E LTEHIND 2 &3 > 7 CHUS LTe TIBr #& b AL o3 A
b,

BE  ADFZEIIRFER (20H02670) OBKEZITTZH D TY,
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'Nagoya Univ., “Tohoku Univ., *JAEA
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Oral presentation | IV. Nuclear Plant Technologies | 401-2 Operational Management, Inspection and Maintenance of
Reactor

[1EO01-07] Advanced Technology for Inspection &Utilization of

Nuclear Plants
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Development of nondestructive inspection for embedded hardware 3 (2) Mockup test
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Development of nondestructive inspection for embedded hardware 3 (2) Advancement of spectrum analysis
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Study on Check Valve Diagnosis using Al
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Advanced computerization of Hammering Inspection 5
(1) Inverse problem analysis using Al
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(2) Al ZAW-DEERT ORISR (BRIGRE)
Advanced computerization of Hammering Inspection 5
(2) Verification of inverse analysis Al model with field inspection data (Field inspection)
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Advanced computerization of Hammering Inspection 5
(3) Verification of inverse analysis Al model with field inspection data (Verification results)
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Takashi Matsunaga', Ryota Ogawa', *Mitsuyuki Sagisaka', Yoshihiro Isobe!, Jun Tomiyama?, Shinobu Yoshimura® and Tomonori Yamada®
"Nuclear Fuel Industries, Ltd., 2University of The Ryukyus, 3The University of Tokyo
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RFAZRBEFIAICLSIBIRBROBARKOREMR LICET S5
(1) ZREKREHRY FT—J AT ERFHEBOEZFA
Study of bulk power system stability by utilization of nuclear assets
(1) Evaluation of bulk power system stability with nuclear assets for next-generation power networks
RrEOEEEL, BRI B, DNEE R MR R, SFH B2 D RS
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*Yohei murakami', Keita Okuyama', Daichi Kato!, Yutaka Kokai', Shunya Morita? and Masahiro Watanabe'

'Hitachi, 2HGNE
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Oral presentation | IV. Nuclear Plant Technologies | 401-1 Design and Manufacturing of Reactor Components and
Transportation Vessel/Storage Facility

[1EO08-10] Advanced Design &Manufacture of Reactor Equipment
Chair: Masaaki Higasa (TOSHIBA ESS)
Wed. Mar 17, 2021 2:45 PM - 3:40 PM Room E (Zoom room 5)

[1EO8] Development of automatic design system for piping, air conditioning duct
and cable tray using artificial intelligence
*Shiro Takahashi', Keita Okuyama’, Michiaki Kurosaki?, Eisuke Wakabayashi?, Tomoyasu Inoue?,
Junta Yamada?, Yusuke Shimizu?, Shonosuke Yukita®, Shigehiko Kaneko® (1. Hitachi, 2. HGNE,
3. Hitachi Industry &Control Solutions, 4. Waseda Univ.)
2:45 PM - 3:00 PM

[1EQ9] Development of automatic design system for piping, air conditioning duct
and cable tray using artificial intelligence
*Junta Yamada', Michiaki Kurosaki', Eisuke Wakabayashi', Tomoyasu Inoue’, Shirou Takahashi?,
Keita Okuyama®, Shonosuke Yukita® (1. HGNE, 2. Hitachi, 3. Hitachi Industry &Control
Solutions)
3:00 PM - 3:15PM

[1E10] Development of blow out panel closing system
*TAISUKE HATAKEYAMA', NORIHIDE TOHYAMA', HIDETOSHI SAITO', TADASHI 11JIMA”,
TAKAHISA FUNABIKI', HIROYUKI NOJI", KEI IRISAWA" (1. Hitachi-GE Nuclear Energy, Ltd.)
3:15PM - 3:30 PM
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(1) Al BHEIERE AT LOHE
Development of Automatic Design System for Piping, Air Conditioning Duct and Cable Tray using Al
(1) Outline of Al Automatic Design System
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*Shiro Takahashi', Keita Okuyama', Michiaki Kurosaki?, Eisuke Wakabayashi?, Tomoyasu Inoue?, Junta Yamada?, Yusuke Shimizu?,

Shonosuke Yukita® and Shigehiko Kaneko* 'Hitachi, Hitachi-GE, *Hi-ICS, “Waseda Univ.
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ATIHBEZAW-EE, ZRTI L, 7—TIL LA OB R T LD
(2) RFHTS > b~DERHI
Development of Automatic Design System for Piping, Air Conditioning Duct and Cable Tray using Al
(2) Application Examples to Nuclear Power Plant
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* Junta Yamada', Michiaki Kurosaki', Eisuke Wakabayashi', Tomoyasu Inoue', Shiro Takahashi?, Keita Okuyama? ,Shonosuke Yukita’
' HGNE, 2 Hitachi, Hitachi Industry & Control Solutions,
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Development of the Blow Out Panel Closing System
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*Taisuke Hatakeyama!, Norihide Tohyama', Hidetoshi Saito!, Tadashi Iijima', Takahisa Funabiki', Hiroyuki Noji', Kei Irisawal-
'Hitachi-GE Nuclear Energy,Ltd.
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Atomic Energy Society of Japan 2021 Annual Meeting

Oral presentation | I. General Issues | General Issues

[1G01-04] Communication
Chair: Ryuta Takashima (TUS)
Wed. Mar 17, 2021 2:45 PM - 3:55 PM Room G (Zoom room 7)

[1G01] Video production as a methodology for overcoming the conflicting axes
of nuclear power vs. renewable energy -results and prospects-
*Takenoshin Yaza', Tomomi Samejima', Tetsuo Sawada®? (1. TGUISS, 2. Tokyo Tech)

2:45 PM - 3:00 PM

[1G02] A Discussion Method Relating to Nuclear Energy and Geological Disposal

*SHINJI MITANI"*, HIROKO MIYUKI**, Naoki Kimura® (1. Nuclear Communications, 2.

Workshops and Instructional Strategies in Education, 3. Fukui University of Technology, 4.
SNW)
3:00PM - 3:15PM

[1G03] A Discussion Method Relating to Nuclear Energy and Geological Disposal
*Hiroko Miyuki', Toshiharu Miyakawa® (1. Workshops and Instructional Strategies in
Education, 2. NPO Radiation Education Forum)
3:15PM - 3:30 PM

[1G04] Discussion on ALPS Treated Water with Reference to the Method of
Deliberative Poll
*Kyoko Oba", Noboru Yanase?, Ryota Matsui®* (1. JAEA, 2. Nihon Univ., 3. Yamanashi Pref.
Univ.)
3:30 PM - 3:45PM

©Atomic Energy Society of Japan
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Video production as a methodology for overcoming the conflicting axes of nuclear power vs.
renewable energy -results and prospects-

CRIE e B SE. EREAEA Y
RO R E IR EIRR th R e, PO TR

ERCEBITD B ERFZRIEEI O —BR LT T vs. H AR 2L X — DRIl A OB S EE A e tE 4570
OB HAR—KE DA DFE12 201 95IZHIVEL T2, ZOBURIT, 2 E TICEFEOBLE SR/ @ a2 15T,
KEEEDT- D DO HAXIEHRE L TEBHICHIASN TR WD, ZNETORKELZ T ChitROEIELBRIE LT,

F—— B ET S, AT R R KL . BeEmE

1. 8

JE 77 vs. F AR IV — D56 Nl A T il % ek 5E AR
THHFIEEL T, R a A H)—BR 2 ER LTz, 2O
LTI ABA S AL, B~ RS T ORI A £
TD, Fio, AARFKHIT BB MESI, X fiE 2 %
K RED T8 O HAF I WA TR L B ARG O EFE 2 BV T
T&7N, R ECTORPLERE, 5% OBEE IR D,

1 [THAR—REDNDLADEEIDZA N7
2. Ak
BRI VR D13 AR OSBRI ORETHERELZ D Dt e B L722s, B E - T nizn
FLAVDREIL LI &I YRFRHESy 2 U, 20 LRI, RSLih A 2 7o EE O ATRENE &
B < 7o OBUBHITEICEE ) o 7, BT, BH##E, ¥R, RZRE~ON 1 ERICbld A v 2 Ea—
BMAZ403ICELOHIF 201 IFITER LT, JRTHHEEIR, BARTRLF—IRD & IR THF4 K
TR IZRZTZZ EMD, BHRD X A M AET B AR —KREWVOLADREIELT,

3. RRERE

[ AA—RENLCOADOFENLTERAEDTZD D eiga worldeup2019 | (NPO #: A BRI F 7-F& TV T, fEFH
TEMEEZZ B LI a RO SO AT 47 (AT L &1 H T SROrCET ) THY BT oL, #HC Lme
SPMESILTETNS, EMEIT—MRD A & JROBLOITINZ T, PR mRE THEIfESh TRY., ThZEho
AT TR 7 vs. BRIV — DXLl A 2 D% EE OS2 BV TR TS,

SHOBLELELTIT, ARBIIFE OB RSB SEFima i ELIIZRD 2L icd D,

4. #E

[HA—RENLHADFENIHINEG HERROERAED /25T, h2p e — o A &2 1Zo 3L — R8I
RET= 0 DRI STHl 2 2 T3 BE AR IE 3 DuiE Lo Tz, A 121, Fitm D HIES AR ZELU T, SHITHRIRI 7%t 562
TRHEL , RPN HhZ 2 - A LB R OBEZ L — BT 5720 DS OAIHICE T5282 AL TS,

SEXH [1] REHZZE [FXa A7) —ICIAE#MSE] HAR T HFEE ATOMO Y 2020 4 62 & 1 5 p. 1

*Takenoshin Yaza', Tomomi Samejima !, Tetsuo Sawada?
I'TGUISS, 2 Tokyo Tech.
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FBFAIRNF—LHBUARIFREITA ANV IVFEADAT ) ZA T4 UBET!
(1) BAOHEMABANGIZE o126
A Discussion Method Relating to Nuclear Energy and Geological Disposal

(1) Supposing that Geological Disposal Site Candidate come to our Home-town
& Br"Y £ EFY OBH OEFRS

"RFHAZSa=4423a3 X, WIS EHERE ‘BHIEXE ‘O-7xy bT—2BHEE
F—TJ— R, BLULRNLBRGFEREEDLS HBUS. T2y hIT—OHMER. T 54 UxE. BRABE. AP HT T,

BNt Z1ZH B A LI

*

1, #E

= LANVESHERZEYRBRLSIGEBIC OGNS [XEEE] [T T, JtiBEFHET & BRI
FEREAL. NUNO (X, XEAEREZRYAALERGTELRRAHRFZ 11 A2 BIZTL, 17 BIZER
AZR(TCHREICEF L, BRREFAZERV 7R Y FT—I TR, ChoDHEXEZESSEE L TR
Z. TH L. BAOHEEMARBOLSMEOEMIICE 25721 EVWIFHRTEAIRDFELRTEL
£OEEFEAZA-, IOFMICHY ., EEMETOREETELGEN o7=A. MS Teams ZFAL. wT4 bR
—FZERALEASAUICED THPH T BMBETARAvarAEER) | OFEBITHE LT,

SEIFZDRFEDFIEE HEOHEREF EDOT=,

2. FHik

DZTFRY RT—0EHKE (LLFSNW) TR I0FEULEFI&Y ., RFATRILF— HBIHREZFICET S
MK - ERZZHMD—DOL LT, EMiRPHBROKRE - SEOZEE -REEZTRICKEZEICHA T
THEEFEETo>TCETCWLWACE1), SEEIZIOFTBEDIEOAVTA VIZLBAFIThDIEZANS
B2t BHIEKRZIZDWLWTHMS Teams Z2F>T 8 2D IL—TIThITET—ITHUS A4 UxtEE
L. TORADO—2IZ THENS ) AEY . ZEICTIRIETERZIRO LS E LT

—AXEFED ([HAPAHT ] (FSNWEFKRIZW .S ELBREANBEFELE-LDT, EIT/hhZEEES
RIZHITT—ITEITT—TINERHT, AEENT—IINZIERE LEZY T T—ICERCEMEHREE
EMICEZTAATITE, REICEFEDDE/REAT—IIIZEME=-ABRZED EITLEALERTEHELDOTH
5, ChET—TILDKDHYIZMS Teams DRI A k7k— K7 F1) Freehand by inVision ZfE>TS NW®D
MEEEDHICHARAATERFRIREEZHRIZA DS/ VTEHITL,

SMDFEEIEE1L,. 1~2F84564, V=720 LTz, FEEMNEH LY ITF—TIERD
3DOThHo2t=e RTA FrAR—FZHFRTHFIZA4ERL, TROXSIZHTTER -FHEFLEBE—FICE
M, = FHFOEY(ZOA D MEEEESAMTL T,

Tov1l mR Tov2 BAOKE 1. IREECEAEZ NS G LEDEEEERS)
2. HDOEE EATLVE) BAREFHES?

3. BODHBHYED, EXTBEAEN?

\.I

|

4

w

pury

&
S 3
&

3. #ER
SNWOREDORIZ AP AT ] ZHARAAEHITITHAIMN, £S5 LTHLERARBRICHMZRC 120,
[#WHT x| ORBEIAEL LLETEE/EN o=, TD=H BEFOHFMGE L, ESTRITAEN?
DY TTF—2IHFVTIIBMUN TR EETHITRY FTIF-BRICETEIESGH o1,
F1=. MS Teams DRV A FAR— FZBHICEVWCLETICE, EEOD=TICEII LG YBRECLTLED
HHECELRER L=, HEOHHEABTIROEE Q) TRERT 5.
1) SNWOSEE @) OFBRRICODVTE, BEOESOLE LY a3V TSNWHLRRFE

*SHINJI MITANI™* HIROKO MIYUKI?>* Naoki Kimura®
1. Nuclear Communications, 2. Workshops and Instructional Strategies in Education,

3. Fukui University of Technology, 4. S NW
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RFAIRNF—EHMBRAIERITA Ry arFiE
[APHTx] ZAVFAURET!

(2) INEBHR TEh-TESLHED? XKEIT14D? ]
A Discussion Method Relating to Nuclear Energy and Geological Disposal
(2) "Me-You Cafe" On-Line Style in Elementary Schools in Japan
*5E T I AR
W. IS E. BE AR, NPOEN BURBEE 7 +— 7 A

Even during this COVID-19 misfortune, it is indispensable to promote environmental initiative in practical
activities. The class-on-demand on this critical issue have been taught in elementary schools in various parts
of Japan since 2010. However, this year, the visiting on-demand classes have operated as on-line. This paper
reports procedure and result of Me-You café online style with Zoom.

Keywords - Energy Environmental Education, Radiation Education, HLW management, Geological disposal, Elementary
Schools, Class-on-demand on line, Me-You Cafe, Risk Communication
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T2, DG E WEITEFEEY B L, RETNEBTRELITO &9 on-line Hikx L 5.

1. BIGORAETTORD HIE L BREEOEK L= WIREILT BT 52 . on-line 2 TH FHi L=\ ).

2. BB B BHR OMIZ, on-line EAFMT 21240, BEANEEIOAITITHOHEDO X T Ly K

PC LZNLZEMEE L TIRET D2 HMAMNETHD. (¥ —F v MREEIC OV T Wi-Fi 2%+ 5.
3. NFRRIZEBWNT, BUIGHEAIN XY 204 7 Ly FOFIFIZENTWA )y, Zoom BEEENE % 57y, 5
HIZEBUTI 2 W, ¥ T Ly BRRIRICEDIBMR B S TV A IR L CTIRE EOREIZEIST 5 0.
3. ATz (HHERT—L k52 ) (K1) Bep: S qRENhOREFTIfA2E
(DT 7 =] LIHELDT LA A M= 0V ORERAEIRIC, Ik | etpmonss

WTUA VR b= S 7 % BB R A TG LI RE T, A | | panmgonc
DY, BES LR BT —~ R, WEEAHIZIER L7 —~ic | »RmoRsensavm o S
S B T R B AL, EREVEIMOAATES, —SCLE0D |+ omvmsnorcecsans o
BITT — iV THm L, WA E LD TREELT S, SO | @ PR o
BREIZBT D THPH 7 = | 1IWO THEIZITWVFIETOEBEEE X 7=, | «sitinfis
3 ﬁ% o BELTELD

EEEHE I, Hdh 7« online 1X, MS Teams DR T A hAR— Rz B1) D7 = WHOHE 25k
FIHL T, BIIMSEREE A Th S, N TIERESBEDN T —A— FANZ T 5 FTHEINICHELZ 2 5
nNa0, Z<OREX, ¥ 7Ly MRERTHNIE, A7 +0F7 —2OFHICERLTWDEEND, iR
F ¥ v MREZALEENTEMFENG, INERTYH, 2D 7 =@ on-line {LIZFIREIZ /2 5 L H#EE2 T 5.
BEXH
[IIREAE b EET S B b o X2 — | ~Teams % fif - T B D23 % ~ youtube.com/watch?v=doDjWvsz8zA  2020.04.29

*Hiroko Miyuki! and Toshiharu Miyakawa? 1. Workshops and Instructional Strategies in Education, 2. Radiation Education Forum
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MR HRIREDFEESEIC L= ALPS NEBXKICET 55155
BEEEXNRE LI-BORE & Xk
Discussion on ALPS Treated Water with Reference to the Method of Deliberative Poll
Design and Implementation of Forum for National Institute of Technology Students
R AR, B A, R oeks
JAEA, *HK, 3 HBUESIR

BEFE IR REBHFELORFIZL > TAL D ALPS LHEKIZHOWT, FmBisiaE o FiEr B E(
LT, BEEEOEfEERNRLE LGy (LU, [EE DP)) ZstL, Ehili-,
F—J— F : S a4, ALPS /LK, BELWE, f@Ba%E —JH+ 138 ER

1. &5
ALPS ZHK DB HWT, [JiE, 2013 LK, HEMEZEREREL, BN RBLA7Z0 Tt
DB EO TREICHE L, MEEZAR L, ZOoWEZEITH L, HEOEEBRNOBIREKRSHE
EME S, BEREMEHIN TS, fii)F, RKEZHDEHENHRD, A#EES ALPS LBKIZONT,
FICEEL, BEXTWD EIEEWEV, 207, KIFRETIE, —MRITRBFFEDT —~IZ oW Tl
LEET Y 7V —OFEOOE S TH Hitim i iR (Deliberative Poll; DP) MZyEH L, =D Hikx S
BILLT, BEEEOAEE MR E Lz ALPS E/KIZET 25052545 L, FEMiL7-,
2. B5E DP OHIE _ _
BB EESEANRELE
2-1. BE DP OEF DPOBMENRFORAOLAOLEZEZDLZLE2EMRL, & | T¥7-bRE (D
HAZRIZED X O R FIENFERATREETH L& L, 77— M — — A

o ian _ . ) ) NEZ7 4 — T A i
DEERF T 4 — 7 LORMaHFF T2 E L (K1), o tEE @ | ¢
2-2. DP EMELY AKD DP TiE, A< —EtRIcHimmaELiTy, i o ﬁ
BN THLBMOBRENZ LD DM T +—7 AOBNE & EX.E N
HY 5, LvL, B DP I, MEPEHAICRESATRY, M7 +—7 ESLEd e é
ABMEBARAOHHEL IR BAABEENEBNICRESND L |[TXT-MRE W) || | &
b, MEFFEIRARKA R, EANBELF L THL2HEDENNRH D, X1 =& DP o

Lsmdw—jaﬁwi—vwﬂi B 7 A — 7 LTI, NN —T T 2 0FE M LT, NI — T
X TALPS UK A £ 9 T 60 BT bR RO L 2 LIilholc b, ED XD 72 FEWMMBLEE D) TALPS 4L
@*%Eo?é#%mwéz@tofm,£®i9ﬁﬁﬁ%§ﬁ?é®ﬂjMMS@ﬁm®i5ﬁ%%uﬁ
NNEDEHITPRDDREN] BT —< b Lz, /N NA—T55m@1% TALPS LK H Y FA2E 2 5 ETHE
Pk EE LA D REN X EFHEE~OXER] 27—~ & LT,
2-4. PO— L NREORE NI N—T RO T—~ LV ST U — MREEAER LT, tl O
QIEAERBERGE Lz, TO%, 74— 7 ASIMEOHRER AT L, 2 B8 L0 &5 L7z,
3. him
HPARF T, SHEDP ORFFBIOEMICIESE, AFEOFREMICOWTHET 5,
SE X
[1] MR - “BUE L iAo R EERAm— EEREHIINERH 2RV BZ 5N 507, IxLvY »EFE, 2015

*Kyoko Oba!, Noboru Yanase? and Ryota Matsui?

1JAEA, ?Nihon Univ., *Yamanashi Prefectural Univ.
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[1101-05] Waste Management 1
Chair: Ryoji Kusaka (JAEA)
Wed. Mar 17, 2021 10:30 AM - 12:00 PM Room | (Zoom room 9)

[1101] Consideration for long-term storage of a spent zeolite adsorption vessel
*Yusuke Sagawa’, Isao Yamagishi?, Atsuhiko Terada?, Kazuyoshi Uruga®, Takeshi Tsukada® (1.
Nuclear Engineering, 2. JAEA, 3. CRIEPI)
10:30 AM - 10:45 AM

[1102] Consideration for long-term storage of a spent zeolite adsorption vessel
*Kazuyoshi Uruga Uruga', Takeshi Tsukada', Isao Yamagishi?, Atsuhiko Terada® (1. CRIEPI, 2.
JAEA)
10:45 AM - 11:00 AM

[1103] Evaluation of Strontium Penetration Behavior in Concrete Structural
Materials
*Yuko Kimoto', Kai Yoneyama', Isamu Sato', Haruaki Matsuura®, Eriko Suzuki?, Shuhei Miwa?® (1.
Tokyo City University, 2. Japan Atomic Energy Agency)
11:00 AM - 11:15 AM

[1104] Study of penetration behavior of Cs into concrete using neutron
activation analysis
*Kai Yoneyama', Isamu Sato’, Haruaki Matsuura’, Norihiko Kurihara', Naoya Miyahara', Eriko
Suzuki®, Shuhei Miwa® (1. TCU, 2. JAEA)
11:15 AM - 11:30 AM

[1105] G,,, from inorganic hydrates and hydroxides
*Jun Kumagaiq, Katsuyoshi Horinouchi?, Kumi Negishi®, Masaya Ida® (1. Institute of Materials
and Systems for Sustainability, Nagoya University, 2. Graduate School of Engineering, Nagoya
University, 3. Taiheiyo Consultant Co. LTD)
11:30 AM - 11:45 AM
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BEEAT A N ORIRE T ROKRET
(15) SEHARRIEE B D HTHIAER

Consideration for long-term storage of a spent zeolite adsorption vessel
(15) Salt deposition on zeolite after the full-scale drying test
TR, IR B SFH B0EY FTRE S, B ORE®
R =7 ) o7, AR, FE I ERT

TR R EBRATFS OB CRAT DL AT A MGEREORIIRE TR OB E LT, BAEEOREART
il BT D PSEBRIE AHEE T D 720D, FE-TROD SARRY ™ WS HEPRRRAIRIAZ IV o b — 2 —IEGABRM Thon iz, A
FFRTIL, RO TAT A M LT REEIE LR 5,

F—0—F:BAT 1 b R B FK

1. #8

TAERE Cs W5 UT=BE 45 A NRASHSI IR D UREK (oK) OFEIRIZ. 270
L AR OIS B AR LB T D, FERAEHED 1/4 A/ r—) LAl ks %
AV PERIIENG L 2B Cld, BA T4 BB ORI A5 & Bk
HAUA A ACHIREEDIR oLl b —F — I E LT2BA T A FoDEiREED Cl 23 MBS LR 100°C
RSN TV AL F2 RO FBY - IO NEGRR T, MW L & 610 PEDTUZ | )
PO CLEEDIR F MBS CNVAD, ARETIL, EHEONIEGRERS | BRI = !
DT ATA MBI L, AT A MHTH LIS 2 RIE LR 32,

2. HEhik iy
SARRY™BUAUKIZ Y45 ¢ M (UOP BLIESS) FHiL, BES (NaClA, | j
CLIEEE 44.8 [mg/L]) iz LI=8IcHik L, P —4—C 51 FRTHIEA L TR il
EOHAE DI EH LT~ AT, B - Pk 75 2 A1 Rz
DAL, S— FEDTTREET S 7 S LT-15. B4 T4 FRIBICIRTHROBE (6
20mm X H2300mm) ZHFA L. [ 112753 8 Mokl i HE 454 25

O AN EMLE

Wy ¥

U7 SR UIZPAT A ML, - UhE (80%RH) F4ITHIk HIRA L. Ao Ol A =3

Ji4 ICP-OES(HAZSRAMI) CRITE LTz, AHEFO Cl B [mg] 20l L= 847+ M MBFLBD| | —5—|
B [g TR LT CIUTHIBEEE [mg/g-80%RH) % (&K T OBPICIET 5 CLEE: [mg] BARE

BEAT A NEE [g) TBRUT- CLATHIEARE [me/g-80%RH] 2, L7z, |
3. PR - 2% 1 3B B OREHIRTE

2 (SRR 2 T il » S BT T~ RERE A EGfR BIZRE L7
BRI & Cl ATHIREE 2o~ d, MEMEIERRC BT MR

100°CLA L LHEE SHOBRRREHEOME (DE) LA ILIGOF | IRELEI0C BH | R
AIEFHBEOREL (@) D CLYTHISEEE CLFTH AN 1 0 by Ml FPIUEE | [meg S0%RH]
R LT, ZRAEMAToEE (OO) 13, e—F—IENc L Rz L s @ 00301
72 BT A NEIEKREPRND T892 LIk Y CLHTHIEE R rrr ® 00290
gl bBEZ DAL, 14 A —/ LRI 2 F - ptgaiin & [RlER /;@@ ©) 00224
ISRV DT, BKRERHEORE (Q) T, Hubs b —4& —aik Y54 @ py—
'fﬁﬁ@%ﬁ’l’f%é Z & 7}) %ﬂﬂ?fﬂqjél Cl ﬁ’{&%‘%ﬁ bf:ﬁfﬁ'é‘@ﬁ)d%éo #ji\ @ 00105
AT L ABRBEEROREL (D®) 0 Cl HTHIMEEEIE ClATHEE ® © 007
FE X0 BARUME T 7=, BRI R LA o L S o 00
DRIHBE G S B L7 A VASNEE AT 7200 & 2 B V4 "
%o ZHUL, FEBEOBKRE GRS (BT, Eke | MRELED U '
FAIZE D ClHREEMES 725 = L A7 LT\, BARE pigp | 00
BUEDL 317, DGREI T L s o A L | [ TMBE
D CLREMEL 72D Z EANR L TR, AT L ARIREROE Y 2 A5 14 Fod CLATHE

JEEEFEAE ) 27 MMRETNTIRIN S D WREMEZ SR LT,

SE3R

[1] T8, T, (2, SFE. N BARRTFIIFR 2015 SFRORSTREE  [BEEAF 1 FORMIRE RO 0) )
2] A R P SFH BAR R 2019 SEO RS TRIEE  [BEEA T4 FORBIVEROBE (13))

B] Wi, Ak, ik SFl BARTI52 2019 SFRKORES TRE  THEEA T4 MoORWIRE RO (14))
*Yusuke Sagawa, Isao YamagishiZ, Atsuhiko Terada?, Kazuyoshi Uruga’, Takeshi Tsukada®

"NuclearEngineering, 2JAEA, 3CRIEPI
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Consideration for long-term storage of a spent zeolite adsorption vessel

(16) Numerical simulation of inner used zeolite vessel including permeation model of remained contaminated water
TR O, BHE OBRE, iR B SRl gz
YRR RBIFSERT, AR AT SR BR FE A A

a5 — IR TSI OIGGOKLBI T ST B A T A RS ORERFOENZEI 2 TRIL T b, W
HOFEK DI « S L OEA T A bA~DIRFBIZONT, REAERICE S BT VEMEL, BT %
T2 TZRER, FOKICE £ DT 1T A LS O LIRS ENE S 4L, oKD 45 Z L i3bhro T,
F—0—F: WEE T IRER, HRIEREK, BAT4 N, RE HE

1. 8 MHEABEA T A NREBEORERROENENZ I LT H720, ZHETIS, 14 A XOWE
PR K OVEREES 2 L, BEPDES 2B 28R 2 320 L7 YD, ZOREER, BN L
BRIk GRAK) 1, B T4 F~DREBTHEFRLEICBE L%, KOIEARE L CTENEERT S 5T,
HANITHRTE LW = KB U T B E S 4L, #ER & L TR AR oM 2y (CH B EE 1R & L2 LT, 4
TR DR ITWEERBROBE Y A7 RIS E G5 2 L 0nh, BUE, EWRAEE TOERKERIZ OV TR
SHEIC L AHEEAMED TS, A TIE, ZNETICHED T LRBCRE LA T4 F~DFEKDE
BEE D ETT ME U CRIERIRIC KB L, ERRolas Bl 5 & a2 et L7z,

2. BEETIV FBKOBIHIIEMERECLD2EA 74 MREB~DRETHDH L LT, BAT 1 ML
BLOKTNITRO R 2 3 FEEOEBMENGFAET D EAE Lz, B NIT Hagen-Poiseuille il & L7
A, AR S 2 %K & O (kg/mYs)id,
nkprﬁ (nmax,i - nmin,i)L
SML Lmax,i

#1 HERTA-ZOMHE
i 1 2 3
r | 2.50E-04 | 2.20E-04 | 5.00E-06

Q = (ZT cosf — pgTiL) (nmax,i -

L%, ZIT, WATIELDTIMEHEOEMEEEL, rixE
AR (m), LIZREHEE(m), « 137K (Pass), T13#/k#m | k| 8.00E-03 | 1.00E-05 | 5.00E-06
HRAI(N-m), 6 13FEfRA, p 1T (kg/m®), g IZEINEE /), | 5 | 2.76E+06 | 3.43E+06 | 4.09E+09
K ATBEESHEIU(-), Mmax 3 O nin [FHALTEFE G 72 0 DIRK - I/ Nt
FEHM?), Lo (ZIEKIRBIE T B, AARMI A K 11y, Y [ fmn | 271E406 | 2.18E06 | 1.28E+09
SCHONTIE, FRAKRICTXTEML, LERORSEIH-> TBEIT L2, BOKRBRHIIZOHICHEY, B
MESNDZ & & Uiz, BOmRIFHEET, 52 0NIRESRE T TORFIKARIREND, BKDOKERE
BLOKRKOEMREZF R Lz, ARKITREILBRIC L 2BEHZEBE L, hifiImast e L,

3. EBREEIUER 14 VA XOWEE 2 - 3RER I 550
DWTEE L7 FE R, K OES TP CEE SN SRR

R 3wt 7‘:0\‘ *jif, fﬁkﬁﬁ%ﬁ@§§7kqj' ClEEX, Bk 'g 200 SHEER (EIRESAL)
TIIM20 A TIEIEEr Leo7odIZR L, SR TIZ 160 HfE = e HERR (EEEAHY)
FEABE L (K1), CIEEDRDIL, RIEFEKER L R %@ 150 N

WL, EHICHE TR EIRASND Z L THALD EHEE 2

Shic, ZORAGEFRT L0, EMOBKT CHREZHE € 100
ICRGSNTE L RDEMETT/VTBINLILLE 25, Bl 4

T LT 80 HEREICE S N, RBRE & OlEE2 F S0

S LI SBBITIL, BHRAN LY S ERICHtshs H

F xR U v TEOBBICHONTEET HLENH 5, AE 0 .
T, B OBIZET B OZ LoV TR OR 0 0 00 0200
HI2Nd 528, TEVER R BN SV TR 2 E N TE - 2 FEB ST (day)

2D, BETILEBOMITELWET S, [ 1 WS EEIEER AR A CLi RS ORI 2L

D FEE, BH, W, FE, AL, AARET %S 2015 ko R4, 119.
2) F, A, 1, FH, AAKRT/1%4E 2019 Fko K%, 1B0S.
3) TR, BEH, M, W, BAFT1FE 2018 kO RE, 2GO1.

*Kazuyoshi Uruga', Takeshi Tsukada', Isao Yamagishi?, Atsuhiko Terada?
!Central Research Institute of Electric Power Industry, 2Japan Atomic Energy Agency
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Evaluation of Strontium Penetration Behavior in Concrete Structural Materials
AR M- KL v, feEE B ORNE TREAY, geR R, w2
VHRORHRHIRE, 2 H AR T FE b s s

BAESE IR IEEFTOBEFIZ W TL, ZAUTHE D AR & Z OB RS T 5 Z L L
ThD, TDIDITIF, FAFREFIZBWTREIIHET 2 a0 7 U — MEEM ~DBE W E D5 - 7% A
B = R LR L2 OYERITIE 708 - Iy 2§ BN S D, AR TIE, 207 U — MEEHM~D St D
BAN=ALEARET D Z LA BMIC, RERBREERL7Z, TORE, SridpH ICL > CREBEENET D
ZEDBHIBNE TR,

F—7— F(keywords) : REBRFE—RFHEEM, 3> 1)—k, Sr, EXAFS

1. EREEHN

FUR B IHE 5 — R I RET OBEIFIZIN T, FAUHE: D FRIRBEIEY) & 2 D BRNCE T 5 Z &
VECH LU, Cs \ZB L CIEZ DR EAEN BT 2 WM BG S 228 503, Sr kT 27 —Z13b7kev, %
DI, JRFHFREREIZB W CREIFIET D 227 U — MEEH~D St OIEHEE O - BiFEA 1 =X A
R L, ZOMRRICIE U7z g) e U - Ay 2 i B3 5, ARFFRIIREA A0 DEIR ZIKEEK, SICL Y
Sr(OHY, /KA A = St D= 7 U — MK 2R R L NEEE% = 7 U — D EXAFS 2307, #t X #5r
WradEfl, 2227 U — kO StiZif A = A LOHEEZ HINE T 5,

3. Fik
K WITLFHOUIOL LM LI 7 ) — MEXTRIC Sridsi
R OB DIENTIT L CHOE X BROT, EXAFS WEEFT o7, IMSICh & - Fsret
Usmmhm%ﬁmlHﬁﬁbtzy7u~bﬁﬁﬁ%§ﬁﬁgawmﬁ?>§m°' a
3.0mm % CHIY . ZOBICHOND 37 ) — MEREMEREL LTSKe 810 1 0 o 5 g
BT B L0 X BOHTA1T5 2 & T St BRSO 218 L, ol . . =W ° o
EXAFS I 1278 5L — NSRS 351 0 C L i T Stk MR O Bem Y
AHLTUTY, Bbhear 7 U — RO SOEEE LTHEL BEtE w1 XRF S L 31 S Hao
ot Sr R
4 ERERUEE T
BEERIRHOT 7 Y — NRHER R E LD X PRS0 TR gt /WA sl
3.0mm S E T SrCh XU SrOH), & bICHEARMENNTH Y, Wb Emch  £[ P\ —SeCl standardizatiol
B Lot EEEREICE bR, SRR E, eaae gL ose [ ]
FEVCET 2 AT X IRAE) KRR e 2 A58 TOR b v F o a0RE [ ! -
DA% ST A (I 1), EXAFS JIETI(H 2), St 23 Sr—Cl Tid7e< Sr—O K | LN
DB B AT > T B = L b, 307 U — FEROBEICRL 0 L R;]4 Ce
TAEEZ IS TWND Z MR CE 7o, X 1R 2R BEEDZET pH 3 e 2 AR IOEBRRICLS
ST EEZ DI, B E L X B E AR IENT 5 TETH B, 2 kBT NEATEND EXAFS
U G

[1] /MR, 2018 3LOL H A - R DES, a v 7 U — NEFEWEFL T U AfiflT
*Yuko Kimoto',Kai Yoneyama',Isamu Sato!,Haruaki Matuura', Eriko Suzuki?, Shuhei Miwa?> 'Tokyo City University., 2JAEA.
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Study of penetration behavior of Cs into concrete using neutron activation analysis
ORI ERRE D AMHITAET D ERERR D SRR E !

BRI 2 =i
VB TOR S 2 HARJEF RSB e A

a7 V=D CsiZBEA N =ALDOMPITET D72, REWRELZ L HEMIOZENLEESG L
Tear 7 U— D Cs RIBERZAT o T2, HTITITPYEFHEHLIAT 2 IV &0 B 2254l 24T 2 2 FiA
s A
F—U— R BT A a7 U — b BESMERETEY ., REZEE), HEURE. TREEREK
1. &

fEEH—IF R EROBEFICBN T, MEM THDL a7 U — e ATERIKBEIEM DB+ b 384
T4 EHER I, FOLREPOEEAYRMEL « G PNEE SNTWD, ZOIERME & LTI FIICHE
PEZR R Cs ZEHBEWRT 2000 H Y | ERMEEFEW L L I=a 7 ) — RETb6ND, AR TIES
P ZR B - AT D & LT, a7 U — MIKT D Cs ORGEBOJFHNERZ B E LT D,

Cs DAy J— M+ 25REETI. a7V —FERDTHD Ca & DA A AW L DHIUE KT =
/7)——MN%AJ>@cmfﬁmz«mﬁ7mk7wﬁagf%éu]:Kﬁn CHRWTITINE 25§ 5 72 0
SBLAREL, TEECE RIS 5 7o OISR A PEE & LT T 5, L0 FERIZITWE CORBERTET
— X ERETHIEEHNE L RBEOKRN Cs ZHWEREAEZ /JRELE T 572000 Hike LTHMET
EHE T 22 RN T2 oM 24TV IR 258 2 78 L 7=,

2. EBHH:

a7 ) — K ROELZVERENT Y KEEOHRT LER oW 10 b EER Uz, HEMAERE) D&, HEHM
FEFRWENZIVEERENL N T 2 OB ETBEMOSHA CEMEZR S L2227 U — NELT., T b=
> 7 U — k] )O3 FEHHZ 20.0mm X 20.0mm X 20.0mmt DY A R TYERL L 7=,
2-1. WEEBR L7z LB K E 50~100 mORiRIZ 5D W) Lz, @Ik ICER L8 & T
VL DRARTE Sg & 10%M D CsOH ZKIEIR 50ml 2 ANUE E 2 ZHINT 72, 5 B 2 & IZis 0B 1 CIE
WRBEL 7o, A OWEREZE —FIT-DE 500 w3 DB L, JR R ERHZ2 W T Cs IREZHIE L,
BfrEs K7,
2-2. BRBER &Lﬁ%fﬁ%ﬁ@%%m&mb< TRFVBECa—T 4 7 LR EB 2RI L, 2%
ERENOEDO—FANIRET 27D — MO ELZ L Car 7V — FEORENAX Va8
%%&Lﬁ;H~ﬁ—®¢m~@%#oﬁﬂ%AmeM®cmﬂmﬁﬁ%mmuuwg_h%iquﬁ)
DOFEERET 10 BERE Uiz, KEKHED H UK Z 5 & B0 Blgdm z2 g L7,

3. PSS OBEE & BIERE R OB
RBEBRICHN B Z L« HUFH - B b= 7 U — FREHZIREE 2 S 0.5mm 70 4 [A], 45t 2.0mm
FCOWETHELNWER % KUR T 1 KO TRIN 21T o 70 %, Rl 2B & Ge P88 H#s T
T 5, T%bb, a7 U— MM LIRS 13Cs 25 b L CAERKT 5 34Cs 20T L, BiE%¥Eh%
PS5, 27 U — FOEMRS THDHEMOFHETAE Ul MAEMZREIT, 20 TR L CTHERT 5729
PG R A CTd 5 34Cs 1ITxt L T ek TRl T 5 <‘: Ezbhb,

a7 Y — b OEREFHEAIL, Si0,, ALO; CaO, MO, [
SO; 72 & T H[3], AKIZ KUR T 30 IR 217> 7-E /L
B NVFRBED X2 R VAT, SMn, BAl, #Na, “Ca 7¢ ¥
DFEFMEFOY — 7 iR TE 5, RFERRIC ﬁmfé%,,
TH B IRBHFIRIMICME L7230 1 R O RS 2170 ]
B4 1 CTHERR T DN /00 L7221, 134Cs x5 &
U 7=kl & 9206 U7, 50| CIE, $ﬁ%m%m T E R |
TROLNTCREZIC OV Tikam T Do

BEIR K 1. EAZADANLT MLEWED E— 9(30%;*%-%7“)

[1] N. Miyahara et al, Development of CFD-Based simulation method for cesium penetration into concrete,27th International
Conference on Nuclear Engineering , May 19-24,2019, Ibaraki,Japan.

[2] L.Sato et al, J. Nucl. Sci. Technol. Vol. 52, No.4, (2015) 580-587.

[3] 14MeV HPETIZ L D =7 U — MEFHMEIERRES L OENT IR I 555 45 5:(1987)

*Kai Yoneyama! ,Isamu Sato! ,Haruaki Matsuura' ,Koki Koshigoe! ,Naoya Miyahara' ,Norihiko Kurihara'
Eriko Suzuki? , Shuhei Miwa 2
Tokyo City University. 2Japan Atomic Energy Agency.
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G from inorganic hydrates and hydroxides
Effect of physisorbed water and transition metal ions
R ML, EWN TOAFC, AR SRS, JRM M
VRN, P RBEL, C (KR KRz Yz sk

vy ARERE U 7o B S KT 9 & DK FE 7 T AR ER(Gm)l . Fe(IDLIA TIIKFIKDED D7 Z &
<723, Fe() TIE#i & 72 o 7=, KEALH DOKEFERED G TR ORI 25 & 72 0 . WA KITASE

ERRDOERTH D Z LIRS LTz,

F—I—F: X2 MEfL, ERV-VVBESEREREY, ORI - KBR(EY), BREEA A, WEK

1. #E

(& VAV EEBEE DML T3t A > P RMEHE T 2720 KOBIIR 21 R AR o Gus
PRI 5 KBSy FAERR D PNHI AR & 72 o T D ARWFZE TR FIR BN Compounds Gz
Z T KA DWAEIK « BRI DB O THEE LI THRET 5, MnSO;4 * SH0 0.05
2. SRR MnSO;4 « H20 0.80
2-1. 3 CaSOs * 2H20 0.21

F£ 1 + 2 OBBEATY « Kb 230k & Uz, TN I ICEE 2 =il CaSOs * 0.5H,0 0.49
T—BEEZES| X Lo b O KBE IR 2 fafik 28 & NI —BriE 7 MgSOs + 7TH,0 0.05

HO xR\, MgSOs4 + H20 0.11
2-2. vREBH - KBREHE FeSO4 + 7H20 2.61
FHELZRB 2B R VAT ZFICEALT o ay 7 TERE, 4 FeSOs4 * HO 0.03

KasrVr ks 60y #EHE Ty IR L7 (1 kGy OK#%) |, 1.1kGy /h), B Fex(S04)3*6.9H0  0.15
4. 7 AENDKFEE microGC 12 TERRIE L G &R 7=,

3. MREER £2 KL OREAKOEE

BEEES AT 77 T 2 8 FeX LIS DG KFIk D G

HAMD & G 1TH< 25—, Fe)OBHA, LAR s poem g w0
WX T AT S DREIZ Y ME & 72 12, Fe(IID6.9 Btk e WEe  pme P
AR CONE T2 GulE Fel' v e oF ICE DB cy0m), 025 0.57 647 253
DI LRSI (K1) KBEMITBWCTRRE  \oomy, 006 009 3784 099
REDRLO Go BEERHORE2HERD L WFK  gome 003 007 641 027

IFKFBAERDOER THL Z PR INT (K2), T o ZAFERLVEH.
NOHOMILED ., €AY FRMEDSbRAT B okEE 0 RS

WD T DI IE . AIKIZE D BT E E A & Wk 2 B < TELFE O MR %47 2.1 1\ V% Fe(IDHik Fi s
KEDTIRE 725 = L ICHEERBEThH D = & WFB SN,

*Jun Kumagai', Katsuyoshi Horinouchi?, Kumi Negishi® and Masaya Ida’

'TMaSS Nagoya Univ., 2Eng. Nagoya Univ., 3Taiheiyo Consultant Co., LTD.
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1 Radioactive Waste Management

[1106-10] Waste Management 2
Chair: Yoichi Endo (NFD)
Wed. Mar 17, 2021 2:45 PM - 4:15 PM Room | (Zoom room 9)

[1106] Research on long-term storage system of high-level radioactive waste
(fuel debris, etc.) by double canister
Hiroshige Kikura®, Hideharu Takahashi', Daisuke Ito?, Yoshinobu Morimoto®, *Tsutomu
Matsumoto® (1. Tokyo Tech, 2. Kyoto Univ., 3. Hitz, 4. OCL)
2:45 PM - 3:00 PM

[1107] Fluorination Method for Classification of the Waste Generated by Fuel
Debris Removal
*Daisuke Watanabe', Keita Endo’, Akira Sasahira’, Shunji Homma?, Masahide Takano®, Ayako
Sudo® (1. Hitachi-GE, 2. Saitama univ., 3. JAEA)
3:00 PM - 3:15 PM

[1108] Fluorination Method for Classification of the Waste Generated by Fuel
Debris Removal
*Keita Endo', Daisuke Watanabe', Akira Sasahira® (1. HGNE)
3:15PM - 3:30 PM

[1109] Fluorination Method for Classification of the Waste Generated by Fuel
Debris Removal
*Shunji Homma', Daisuke Watanabe?, Keita Endo? (1. Saitama Univ., 2. HGNE)
3:30 PM - 3:45 PM

[1110] Fluorination Method for Classification of the Waste Generated by Fuel
Debris Removal
*Ayako Sudo', Masahide Takano', Daisuke Watanabe? (1. JAEA, 2. Hitachi-GE)
3:45 PM - 4:00 PM

©Atomic Energy Society of Japan
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TEXVREI—(TKBELUANILBSMREEN BETIUE) O
RHBREVATLIZRIHR
Research on long-term storage system of high-level radioactive waste (fuel debris, etc.) by double canister
KRE R, &@fe Biet GHE RIT 2 /A MRS, Tk B
VHORLERT:, 2RURBRY:, S AL, ‘A4 — - v— - 2L

I L-OVEEEEY) (BT 7V ) OREIZBIT IS IE R (SCC) *k & LT, REMMD — k¥ v =R
F—r W TEY Yy S A=K @ LoOVEEEEY) (RN T U %) 2 RIRE T 5 VAT A OB SRGET
{127,

F—I—F: @mL-VVEEY, BET 7Y, ISHERERN, THE¥y=A2—

1. #E

&S — A 1 E OB IS4 72> CTid, ZEOBET 7'V S0 @ L ~ULVBEEY ORE H 5 OB
MEL D EHEESND, BL-ULVEEY (BT 7V %) ORE - IFRICY 7o TR, BEIEKFEORLE
NBEENDEZADLRUFL—2a VIRKETHDLN, TORHMNEEORE SNLEHRRTHRETD
ZENEFE UL, FEEMREAIN OBEREIC L0 AKBIRAENIEI SN D561, BB AR TORE -
IFICRAT T 2 2 &R BAbND, £lo, RE - IS B R SRt EBET 2 & BER I
SAOME B REHT S CEEO 5 DR ED AT U L AR vy = A X — LT A L NHYI THH EEZLD
N0, BAEOHEE « FPEEREE TR FIC X2 AT L A8l SCC ORIEMRH V| MR FIc X D A
T L AHHD SCC #FHIE L, ¥ = A X —DBEEHEEM A RIET S ENEETH D,
2. ZEX v =R —LRT LR

AWFFETIE, F¥ =R —OFEERMEMER X OEHRN TR TH Y . DU 5 @& L~ L BESEY) O I
HEOWD MM Z T —EX vy = A X =V AT AO SRS T -T2, KUAT LAORBIIRO LY T
H5,
c RIS ALY FAT U R ARSI D TIRF vy = A X — (X SCC DN DWW RFEHETH

60
—RF Y = ARSI DEHEEE, CRF Y =R I EE R MO TRBAT Ay M X0 EET
i,

LIS 2o T RF Y = A — Lk v A7 O _EEEHEE L L, B~V v AaZE AT S, =
IV = bR RV EIZLLRE BRI IRy = A X — L TRy =AY — O EHEEHEE S L
My = A2 —fIZA~NY T LAEHATD, TOLIIT, —IRF XY =AX —DNEXUfND Z L E2BHX,
SCC #Bhi-3 %,

Xy 2 AX—ROENZER T2 LI, Iy =RA¥—DEiHELELZE=¥—TZ 2%,

PR - BFEERR IZ VT SCC DN A /2L, —IRF ¥ = A X —DOEEHERMENRIETE 5720, v =
2B —BDENNET LIEBA T RF v = A F — 2 — VOB EISREIC T LM T, “kF v =R
H— (BHDNNIZEDY—NAMOR) BT DHZ LIZL VAT ERITTE D,

SEXI

[1] “BESF - IGY KRR E2E BB & ORELT 7 U I - B3k - (RAE AN DBRSE) HRAEHMEE", IRID, FA 2943 A

[2] “BE - THURRERSERARIA (BREET 7V I - Bk - DR BN OOBRZE) SRR 30 AFEESEME M RASHRE", IRID, SFICE 6 H
[3] “BelF « EUTRHHE LA (REER 7 UG - % - (RS EIROBITE) SRUTHEEIN ", IRID, #F124:8 A
[4] “f& &% — T /13 BT ORREHELAGETAT, JAEA, 2012 49 H

[5] M.Asami, T.Ochama, K.Kuriyama, et al., “Design of Double Containment Canister Cask Storage System”, PATRAM2004, 2004 49 H

Hiroshige Kikura?, Hideharu Takahashi® , Daisuke Ito?, Yoshinobu Morimoto® and *Tsutomu Matsumoto*

Tokyo Tech., 2Kyoto Univ., ®Hitachi Zosen, “OCL
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WET I U LICHORET SREVD 7 v eEifT 2 AL =235 O RS
(1) WARBASERTE
Fluorination Method for Classification of the Waste Generated by Fuel Debris Removal
(1) Development Plan

PSR, mAREE R, O B, KRB E 2, &EAF S, Ak T
'ASIGE, 28EKR, 3J AEA

BEFT 7 ) B LIS AET DB & 7 v F e OGS TRIREME & BRI 23 0 B S IV T BETEW
CICEBRINITRHIT D LR ST D, WIERFE OV LB ANAE 2T D,

F—0—F: 7 olb, BT, BEEL— s ) — MR, R, (S E— TR

1. #&

fE B — R )R E (1F) OB 7 U B LIS AET D BEFED O G BREY 2 0 BN i T, BEEY)
LT v BRERILSEE TR E 2 BIRNANCHER S THBET 2 FiEE2 T 5, AHEZEAL. BEY
T RREME & BRI N Sy BE ST R IE & IS A BRI A Z ik v, BRENT T U B L DB
EYOEHOAMNER - ALV HEEEZEZXBND, T, EREMWE = DEET 5 Z & TR E D E &
FEEES M EL, BHEEHOAMBER - AL REE2X b5,

2. ZvkIZ&BHATOER

7 A K BBEFEMO ST v — %X 1 12T, RFIETIE, BEEWEZ 7 v R E LS E TR E T
HHU EPuEART vk LTT v bR L, ORAERY (FP), #EEOMEM (Zr X° Fe %), 2
7 U — kG (Ca R°Al %) oSS, 7 BB LI USLPulE, 22—V R EZ A2 X0 EI LT
%, EIENK SR CEAL I AT 5, [EIRDFRIE 7 v bz >\ T H RIERIZ SRR o ik K 0 Bl
WNZHRH T D, BRI RE D OB IR R TRE R L) & 325 2 & T, RIS R OFEE, 4 F A1k,
AT ED ) S LT R D,

3. BAREE

BB E X, FNIRELT 7Y (=) o) b L IIE DAY -2 7 ) — MEBEFER (MCCI) TAERKR L
7277 U (MCCI £k#) & LTHEEMCEGENDIEEZOLND, LIZR->T, TOmMEIZONTT vz
AP ONCT DI ENEETH D, AIEIAEERIRFEN]TIEY LRGSO 7 vbZEEZH 5N LT,
AFFETIE, MCCI Az x5 & LT oAbEEZH 5029 5, BARIIZIE, MCCIL AR O Ry S
BIEOF2 N ) TAIVDOETTIOT7 AR EITV., 7 v (bFEN A LRI L 0 R L, BREWE O 5B
AR ERHT 5, o, YIab—Yara—RaxERL, 7ok e XA &G - EBET 5, Ritxz@l
T, BEWEIREME & R E M oy Bl S T BEEEY L IS A BRI BIT B A RET S,

EBREIVEY -

AKX FTURYHLIZHL (U, Pu BEFP, e IFTHELL
(1] BNt GE=2—2 VU7 - =5 V—fk sadomey S FERBCO [V FIYOHEENE
Roth. SERR 29 AR CHER S E 5 (U, PuZad) N U, Pu AEICERE

= TN = ANH > ER ]
X SR FE B R HEE R 1 v R T (Fy) . s A B E
- e I % i3 R it . -z Si, REIF,, ra (B&AE#) &L T
TAHP'LEQ%E%% M= /'ﬂfjiﬂ_]‘ff);ﬁl/\f; S5 [ ] B.C. Cl Bk - AR - B -
RELT 7V O EALALERIZ BT A A5 AL - A5y

KES

X

BREIVLY u ME
oS C PN it DT N et U, Pu, P

RI&
BT FRESE. EA 30 3 I—W@ as

DEFEFEL LT, ANGE=2—2) P WA N , BB
T e YU — ()M EME L 7oA AR <« k#ES LE o
B AL i

MRS 7 ) B LA SR AT B B R -

YO 7 ALEIE W20 R 5 EO (BB )
DRIEBE ) DIRREE 25T ®1 7 oAbl kBB D4R o —

*Daisuke Watanabe', Keita Endo', Akira Sasahira', Shunji Homma?, Masahide Takano> and Ayako Sudo?
! Hitachi-GE, 2 Saitama univ., 3 JAEA
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WHET TR LICEHWRET SREYD 7 v LRl £ AU -2 B AEDOR RS
(2) HEEREDD I vILRER (£D 1)
Fluorination Method for Classification of the Waste Generated by Fuel Debris Removal
(2) Fluorination Experiment on Simulated Waste (Part 1)
TR OBEOR, PR KR R B
' H3Z GE

IR E 2 G s & U CTIE SN D/ D — =7 ) — MEEAEM (MCCT) AR axtg e Liz>
VALRRER A FEf LT D, IETT R ORI ZR PR A TR Y L 725085 MCCT ZE R 0 7 v b 258 4 3l L 72,
F—T—F: 7oL BETTU BRSO -7 ) — MEEMEM. BEEDER, BEH IR RER

1. 8 WEEIRTHFRET (F) OREFT 7 Bt LIRFIZI8 AT 2 BERMIZIIIREM B % & TR A
BT 7 U0 MCCL AN &£ 5D Z EDNBEESND 2D, 7 bz W= 2Bl 5k Z%E T 5 ETix
INHDOT7 ALFEEBZH LN T HLEND S, WEOSTHRFFE A F LN TITFNRET 7 U & %1512
7 ALRBRZITV, KE D U BT AR T 5 Z & 2R LTz, & 2T, AW TIE MCCI AR D 7 »
fbxE 2452 L2 B E L, Fix OS5 T L 72 MCCL AR O 7 v bkl 4 32 L7z,

2. EBR ABRICH W MCCIL AE®iX, (U,Zr)0,, Zr, SUS, @27 U— K, Gd,0; 5kl & L, MCCI
ICX VAR LED USHILAYOILHE A MRS 572010, BT ROBLRIFRAR T — 2 RIEIC LY
FHEL U7 (B AR T JIRFZE B TS |2 C 3E0) , AL L 72 50EH 3g &2 7 o (LBUGIF N OFEHR — M3 L,
AN © %9 600°C, Fo 4 A& : 300ml/min (2 C Fy A A %49 90 73 Mf#G Uiz, BUGKHZAER U5t~
AbFEEOa— LV R ~F v 7 (CT) TEULL., FNIZEE - 72 FREITEEIR —  ECEML L7z, Bz IE
ICP-MS %> XRD. SEMEDS (T X 55 #r 24T\, #EE MCCI LR D45 Te8 D 7 o (b2 8h 2 5l L 7=,

3. #ER PRI L2 MCCL A 0 7 o ALERBRAT % OFERR L 2 X 1 IR, £3. BSOS A,
ABRATEEHIBLIR R O 2R E TH 0 U TR EE AR R OGS PICAAE L Cn7end, BRIk 1 3k
A (FeFs %) CHGER (ZrF %) & L THEL U OBERITI SUEE ThH o7z, L> T, WTiho4k
FAE b RN £ T 7 v ALRUS D ETT LK 95% 0D U MEF L7-Z &N bnotz, —J, BLRISEREOSE .
FRERATEHIBLR X A 2R E Th D UL TSR EER T IAFAE LT e, SRR I 108 TS
i & AR R A BERBTFEE L W, —HRKGY |
RN DR WE R HRE S ic, REE®mITx LT
SEMEDS /3#7 21T > 72 #. Fe, Cr. Ni O 5 4BTH
B2 ENHA L, AREHR OB MITERICIET vihE R
RinoleZ oo, L L, REIC & bR < RBRZ IR
DFARAIHT TIZ U TR ST, CT B ORERC 3 HT C
13 95%D U St &z Z & e, KRB & ,
HH95%D U DMFFE L7 Z & Zfgad L=, BB
SEXH : [1] EFEES, BAFT S 2018 FEKDORZ, 1G08 1 7 o biRBRATE OFERR I
AT, AARFF DRSO DOZFEHEEL LT, HY.GE =a2a—2 U7 « = F U —@ER)MEhE L 7o S o EE
[Hegn % A64E U7z R IRV FHIT - AMERHEERZE BT 7 U U LICPEWIAE T 2 BESEM O 7 (R ET &2 AV e
BIFEOFIEERFE] OREEEHET,

"Keita Endo!, Daisuke Watanabe' and Akira Sasahira'

Hitachi-GE'
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T J ) B LITEVRET SREVMO 7 vEE i £ AL =23 A RO RS
(3) FZViLEMD=-HDHES S a2 L— 3 VEDRHR
Fluorination Method for Classification of the Waste Generated by Fuel Debris Removal
(3) Development of Numerical Simulation Model for Fluorination Method
ARMBEE] Y, R ORE 7, EEREER
BiER, 2HI GE

BT 7 ) 2 BRI AT DB &2 T v R L RS ST TR E 2 IR 2 7' et 20
BHMNRRGE A E LIRS T 2 b—2 3 YIEOREICHOW T, ZRE TORRE IS ROREL
T 5,

X—0—F : \@EB R FORET, BERET 7Y, 7ok, BEYIar—var

1. 88 BT 7V EZRHETBICRET2EEWME 7 v R LXK
s SBTRBREME 2 BRI S BT 5 AR o A B R
T D DI IGE KOS E OB ENBLS: % R EL9 2 5l > %
Ral—varBRBETHD, AFETIE, ThETICRES uFs b S 2=

NnNi=—mibr 707 AKISET A (B 1) O H el aerk: =0 >

IZOWTHRFET L7z,

‘ - B1 R 707 ALRIEET L
2. AR UO KA 7 vbRISET vz v, BT 7Y o7

ALRER [2] OKMICADE TREIR — Mo S g T 7
U DIREE A RO, B 2 I[CREHI X 23 EE T V2 5RT,
U0, K13 — 12 FeH ST RBEN & 7 v ALRUSIZ X 0 B3
WD E Lz, RBR— NARND T v FBRESEB L OVRES
X7 v BOBFILBT B L Oz 2L X — R 2O TR
7o 7 v ROWEBEL X OGENE, Zh b HREXOERE &
L UO KL D UGS/ B R b 7=,

3. R - EFE X3 IR — MEw L OIEEE DR A
b&md, BHESIEZ. 5g D U0 HyR 2 PEE 28mm, £ S
18.5mm DOFLELAR — MIEfr L T2k % oI i E
L7z, BOGBRSGT: . 28R & RIEE, IR EMRIC B LT,
FBRTIT 630°CHIUT TIREN K &2 D2, FHETITH
640°CE CEH T2, EBRCIIHRNREZ v — 7 IR XK
T 208, FHETIEL 30 3R 640°CEMERF L T D, IR
DB L ORKEZ RTHLAMEE -H L TWDHZ En 90r
5, UO B 1D 7 vALKIGET VOEAIZTZ Y THD EH %80, 10 20 0 40 50 &0
25, —5, BENE—7ICELZUBOEEN R
L0, BREGEEICHENS S Z 2R LTy, #E
A— FHNOKEISET VO RIE L, TS % KOG E
BRNLET DR EOSENLETH D,

T [c]

t [min]

X 3 skl — MEEOIREZE

A, ARFE T I RRAFEE N O OZFEEEL LT, ANV GE=a—2 U7 - =FY— () %M L7I-aFoc
AERE TIREET 7 U B LISV RAET D BEEM O 7 AL BT & W T2 0B IE O RERR% ) O EE2EHET,
BEXH

[1] Homma, S. et al., J. Nucl. Sci. Technol., 45, 823-827 (2008).

[2] 2% 5. BARFETII¥S 12016 FFROFES ) TRaLE 2107 (2016).

*Shunji Homma?, Daisuke Watanabe? and Keita Endo?

1Saitama univ., 2Hitachi-GE.
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WMET TV LITHEVRET 5EEDO 7 viLEifi £ AL =2 515 & ORISR
(4) 7—VBRICkHBEEERMAR L i
Fluorination Method for Classification of the Waste Generated by Fuel Debris Removal
(4) Preparation and Analysis of the Simulated Waste by Arc Melting Method
HEE A, AT, R
LJAEA, 2HM.GE

7 AL BRIZH T B 72 MCCT ARk 2 1808 U - %2 7 — 7 R L O RS L, AR 2 08T L
7o BB Ir OIRNBEZRIET 2 L1k, BEALOSE SO 2 L L, ZTOMELZEE LT,

F—O—F:@EE R AORET, FOEmm—a 2 U — MAAEH, SRS 7Y, 7 — 7 i

1. #8 WEE R RETELTIE, BRI L SRRERD O 72 5 @SR OF OIERAD D KNS SR E
Woar 7 ) —k R TL, TORMTIEa 2 U — MBNER L OO LDEMY SRS | e Db
it (BEEILOL) ZEI LR bEbLEEEZ NS, 2Tk, FLEmeE a7 U — MRt
T AHE CREBICERIES L7IREZ40E U<, Bbi & &R IAT L7 & Bk U 7= SR O A B3 %
AL, 7 o bR T 52 LA HE LT,

2. RER BURFEIEMORBIZIL, RS LT(U,Zr)0,, Zr, SUS316L, Gd:0s, =7 U — hO&HKZ M
Wie, BBRAREICHE LTHERT 208 Zr OB A FELZE(IE 52 LT, 2HEORAMREED (2r
ElRE DR TTMSEAT: - OB AL Zr (RIRE OGRS - 308 B), 2 b0 ReZnEhIRA L. B
10 mm, HE& 359 DXLy MRICIERA L=tk 7 — 7 I OB RIC3ER Lz, Ar BBHR T —
JVRR & iR 4 AR IR L, RS AR S B2, BEUE% OB SE M L CUIl - BFE L, X
EIPTHIE & P BAMEE K O SEM/EDS 12 X 2 i 22 & R o 24T\, AERE & i~ 72,

3. MR -EE 1 BRI A OBIE 2RMEICE VT, OISR, IKOHITBIEh TH 5,
o R B ISR L RE I A-L(72) K OVEs @ B A-2() D SEM 4 % o= 3, BB O T BARE R13(U,ZN02 TH V) |
U EO Ca, Al Gd BSEEL T\, 227 U— D Si0 B2 CGEIT SN TEBANCBAT LT
B, TFARY T AFIHEAEET., (U,20;, DRIFIZITEIC
Al & Cainb 72 DAL A i S L7z BRI DV T,
ERfb# RN 6 Bk D Si Dz U & Al O —Fi 3 & T S
WTHAT L., FeSizr e JE LG MMM IZH YT 2
(Fe,Cr,Ni)-Si-Zr RO G CF FlfgIZZ oWrm) & .
& O JB N HE 2~ O FLEL O (Fe,Cr,Ni)-Si-Al-Mo-(Zr,U) % &
SRR I N, —J. B OB{bLWiEEIX. A BT T
AZHIZ(U,Zr)0, (Gd, Ca, Fe, Cr 23 EEEE) 23H7HI L
M ChH oI, TABRT T AITF LB SED U,
Zr, Gd, Cr b FFEND, BIZONTIL, ZridaTEb
WANZBEIT L, Cr& Fe O—EbE{LTHZ LT, ZD2
TLHEDEREME T L7z SUSHERK TR OB HIHTH -
72o LI EOFERNG . MCCI 2RI 24/ IT, 4&)ma
EKHOZrERRIIRELSEEBELZ T DL EVRREIND,
AEIL, AARFF ORI O OZFEFEEL LT, H

MGE=a2—27 U7 x5 Y— (KR) MEMLIZSuTFEE AT 77U Bt LISHEOWRET SEFEM O 7 v Ll 2
NI EORITERSE ] OfRZE & ET,

{Fe, -o ZrU) U-ich (Fe,Cr,Ni S-[Zr,U}
1 (R)FBE A DY FBIMEEIC K D 2B
(£ TF)A_1SEM %, (5 T)A_2 SEM

*Ayako Sudo?, Masahide Takano! and Daisuke Watanabe?

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

[1KO1-04] Irradiation Effect

Chair: Hirotatsu Kishimoto (Muroran IT)
Wed. Mar 17, 2021 10:00 AM - 11:10 AM Room K (Zoom room 11)

[1KO1] Phase Stability of Second Phase Particle and Hydrogen Absorption in
Zirconium Alloys under lon Irradiation
*Takeaki Gondo', Yoshiki Saita', Katsuhito Takahashi', Hideo Watanabe' (1. KYUSHU
UNIVERSITY)
10:00 AM - 10:15 AM

[1K02] Swelling resistance of ODS steel for fuel cladding tube of fast reactor
*Takashi TANNQ', Hiroshi OKA™?, Yasuhide YANQ', Satoshi OHTSUKA', Takeji KAITO' (1.
JAEA, 2. Current: Hokkaido Univ.)
10:15 AM - 10:30 AM

[1K03] Evaluation of radiation hardening of stainless steels by micro-tensile
testing
*Terumitsu Miura®, Kohei Kokutani’, Katsuhiko Fujii', Koji Fukuya' (1. Institute of Nuclear
Safety System)
10:30 AM - 10:45 AM

[1K04] Evaluation of failure fraction of coated fuel particles for HTGR under
high burnup condition
*Masaya Haseda', Jun Aihara®, Kazuhiro Sawa' (1. Hokkaido Univ., 2. JAEA)
10:45 AM - 11:00 AM

©Atomic Energy Society of Japan
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ONAZVLEEDEA A VRHFICE S3EZHHFOHEREN & KRRV E

Phase Stability of Second Phase Particle and Hydrogen Absorption in Zirconium Alloys under lon Irradiation
MRk R, BUEORE L, & T, PR SeHE?
IR EE MEL TN, 2 IUNREE TS A2 SERT

AT OB E IEH S b Vv a =0 A &ML, NIt A 2 W E A A BRI TN
DA A T8 A A RIS ATV, BREHREGIC K DT I ORI 22 ENE & KBERIRFEIZ DU TR L7z

X—J—F:VnhuaA, A4 RE, FE_ ki

1. #8

BB E MBI CTh 2 Vv a =0 AE4AIE, KBRS T TRLERIEOTE RS ARG K 2 55 _ABKL 7 Ol
AL, KFADPAEL D, AR TIE, ZNHOBGE X0 EES BRT 572012, B Lalkh & vk
Py 0 BUBHC R L, PRI ERBT 2 L2 B A A4 U B, 8o 4 R 2170, BITEREL T T8 ARk
T O ENE TEM 8152 & EDS THEOMIC L 0, KFBWIEEEEZ TDS I L VRt L7z,

2. REBRFEE

AT m A 2, U aA 4% TEM A, TDS HEEHI & bICREIRmN cm 72 L9
JESE, GO L, LI b ds KON 630°CT 2 I O ZE S 21T o 72, £72, —HOEHI RS EK
12 500 REfElRTE U CRBLHIE &2 TE A S 72, TEM HEUEHTIE Ni¥* 1 4 2 BREH(400°C, 50 dpa)Z 1T\, TEM #1142
& EDS JTEHTIZ L0 5 FBRL O EME 2 MG L7z, TDS HaEHZ X Nidv* 1 4 > BEHR.T.35 L OV 400°C,
3 dpa)Z 1T\, DA A FREF(30 keV, R.T., 3.0 X 10*//m?) TFT\ >, TDS JI7E % Fht L 7=.
3. HBREER

B 1S A A BRI (DA A, 3X 102 /m?, RT)EIT ST a A 2N A A RO TDS 43 Bt 5
Zord. FEBFER S, 400°CH U TIEREIRE T BE DT b7 > 70D O BLBEDS RS S 41, 600°C LI T
B S VT2 KSEAC D3 RIZ & b 70 5 R E 7R RBED MRS S vz, B 2 12 Nt A 4 2 BREH(400°C, 30 dpa 38 L Tr 50
dpa) L= a =77 554D Zr(Fe,Cr), 55 AR -1 0D Fe tb % EDS THEIHTIC L > TRO-FERART. =
DOFERN G, MAESIZBOTRFEN ERT 210 o0 CTE AR SR~ L Fe NEH L, 5 FR1H
® Fe OFRREIG WD LTWD Z ERMERR SNz, £, DhnaA 2 L CUVha A 4 1 3HEENE
WEWEIICH D Z & AR Sz,

— 102 < 1.0 e

(7] + a

S 10 D ! R.T. // N|.3+, 400 C

t 3x10% /m2/ o8

=.10% AN e

o107 s

S 10“1\ K 04 ]

=y = HD

= 15 0.2+ =Zry2 ||

6 10 - D, I!!.

A& 10% 0.0 : ] ; -
0 200 400 600 800 1000 0 10 20 30 40 50

Temperature [*C] & 5% & [dpal

1 B vaA 20 TDS HHris 5 X 2 Zr(Fe,Cr), 55 —FHHRL 11 O Fe Lb o FRET EAK T

*Takeaki Gondo!, Yoshiki Saita!, Katsuhito Takahashi' and Hideo Watanabe?
nterdisciplinary Graduate School of Engineering Sciences, Kyushu Univ.

Research Institute for Applied Mechanics, Kyushu Univ.
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EERFAHEE A ODS DA T > ¥ 5
Swelling resistance of ODS steel for fuel cladding tube of fast reactor
PREP Ak Y, RA BAM?, REP O OREIET, RER O OFSY ERE OB
Y H AR O WFFEBH S, 2B dLiEE R

SR TSRS DB 2 6D D . ODS #l & 5 o0 7= i i AP R FB A (A EHZ Fe+He 7 = 7 LA A B — A
FrAaER L, AT Y > A L 7=, ODS 8fli3K) 95dpa DIREt: & A U v 7 idhd T/hE < B
ITHRL - D@ WA Y o T HIIZN RN Sk 7r o Tz,

*— *: ODS fill, midilA, BAEHREE, A=)
1. ﬁ?

R IF R 1T, fe s 250dpa |2 R ST RREHES 252 1 B, F 7o, PET-BREHC &0 BPRFRIZ I He
DAERL, AU U 7 MEESN D, @EF OLREMEMREO DI, BEHES T O Na i EIR R 2 11
D& RIPREAR N b TRDBLAZY VI RIIH SN TV DRERS D, RIFFE T, JFT s
DIPHFE 3 6D TV DR LW 75 #E LR (ODS) I DWW T, ZOMOHfE & & H1Z FetHe 7 =7 /v A 4> B —
LBRF TV, AT Y U7 HOZEREZA LT HE L HIZ, ODS FOEN A=Y v 7 A2 RKELT 5
WA B2 LT,

2. EE&

AEHE 9Cr-ODS BERE L~ /vT A R, 12Cr-ODS 7 = 7 A MlZHENOWBEEM K O, KO
11Cr BER L~ /LT A N (PNC-FMS)HAF, 3 NS 20%:43 [ E4E SUS316 FH 4 #f(PNC316) g & i ) O
B ThD, TNHITH L, Fe¥*+He T o 7 /LA F o B — LR £ 320 U7z, WBEHEEIT 470°C, WAL

TR D OES 1.3um (2T 95dpa TH 5, He lTEH4E CTHEE 45 0.2appmHe/dpa lZxf L, AT U >
7% Lg% 72 1.0appmHe/dpa OEIAENTES 1.3um ([ZTEDBND X 5 IS L7z, BEH%ORENS
IWH A A B — A(FIB)IN T35 2 UV CHIREUE 2 BRI L, A BB (TEM) 2 VT Fed A AT
X % BRGHREEA SEIR OGRSl 21T - 7=,

IR -ER

R & LT, BE%D 9Cr-ODS Si#E% . PNC-FMS #ibt e O PNC316 #7BE DFEE N HIES 1.3um
FHE 2818 LT B A XIZRT, 9Cr-ODS S E CIXM K2R A RABH B s> 7z dIizkt L, PNC-FMS
ikt & PNC316 #FE & IR AR A ROBIEL S LT-, Zhid, BCC i & FCC s miE, & 25 W TS
KBae He D> 74 ~ & LCONTHEL
RREERER LY LT YA MA@ E UL E
IZ, ODS $fHz )/ A — L CorkitilfEa L
LRI I K B A= U v T R A
EMWZ EER LTV D, FEETIL, 12Cr-ODS
Wb EOIARA FEBEESLAZY VI OFE
SN /e e ROy N Y X [
DNTHET 5,

X F 2T A A B — AR ORI R
(a) 9Cr-ODS #iyk7E (b) PNC-FMS #:#f () PNC316 #BS

*Takashi Tanno?, Hiroshi Oka'?, Yasuhide Yano!, Satoshi Ohtsuka® and Takeji Kaito*

LJapan Atomic Energy Agency, 2Current: Hokkaido University
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B NE IREBRIC & 5 X T > L A DB L2 8 0> 54
Evaluation of radiation hardening of stainless steels by micro-tensile testing
OO, B B R =, mR B
I a s AT DNSERT

A AW LT AT U A2 SR OB NG EAIR U, BIIRFAME RITTTERA OY A R EERA A e
LANTAT K DR W O SO L & RS KD BER & i~ T2,
F—T—F: AT UGN, R L, BN R, A A IR

1. ¥&8
ITAEBRFE A SHET oy NRBRELAT L, MBI ST 22BN L ORI FTRE Cdo 0 | A Ao IR ORI ~D
RS A AT A TREIC 72 D55, IR IR RO LRI ~ OIS IR S D, Lo L, N Cldatign
DINSUWNE EFRED S < 72 D73 V) | BRGSO I EE 2 BT 5, £/, BRI A A v
—24 (FIB) MNLAVAL RIS L5H03, SRR R LB TR S 71, B IS5, AWFZECId, )
SRR IS T D HR I L BN 2 BT 27280, AT v VAR EESR & A AV RS L= AT o L A & ==IE T
SIERER L, BIEFFEICRIETRER T O A XZhH L FIB i Lg DA L UWE L& & PR RIRORBR AR~
2. BB
SUS316L A7 > L A filstedsi| (LLF, 316L R4 & SUS316 A7 > L AFHDRALEMLERS (LT, 316 8i) % ]
VN2, 316 Sl IHRO BRGSO % T b\ g A VT 2.8 MeV Fe? 1 72 % 300°C C 5 dpa Fit L,
R BREE (H SCEERT HF3000) C X 27 m kA3~ 7, 51871714001 & L 7= Bafkdk B0 NG [ A 4 |
316L {EeDA— AT A MHE 316 SO AFRGEE) D FIB I L CER L7z, 703, 316L IE@ DT — 5
SHED 8x1x1um & 2.4x0.3x0.3um Ol (AR, LAE SAY) ZERIL, ZHDIZOWTFIBINTOEE & 2kv O
A A AFEET FIB S L 2 AR L 72 & D& JHIE L7, 316 8l 6131 A L AffEE L7z L AR A A 1FL L7, FIB-SEM %
& (ANNA T2 /v —2XNB5000) HNT=IROS[HRABRAZITV Y, SRR OO &S DRIR Z i~z
3 ﬁ% 1000

S
B16L Wi — MO LT, STRIRIOMBINSNIEL 5 sEi2kv i
LV E< . RBSTOYA RBRDTD DI, Flo, A AT LB =
TIHFIBMTOEE & AT, BRISHIE ST 200 MPa 12 PRV s, 200
L BCIAEERD DA, LB O/ — s ins FBEEL 0 1w . w0
ROMREIATL, S0 S0LH AT 2002 S < FIBIUEEORIIEL 1 m16 vihoopids (050

RERER T Tl NEWZ EAVRIBEND, 316 SO — MO AK 212 400
T, BRERESR ORI L, RIS L Y § 300 MPa @iV, FREEIR  s00 ¢
G —7 L % EF 4 SO AL, THbIC L 2 BRI &
iz, 728, RIBRBEROMBIRIG L, EF A XO=RES ERBRCHlE 3

g (LA 2KV TS
RHASHEI

= 200
L72220MPa £ 0 &< LAGRERFCHRERT DI ZRADGED BTz, 0 : > ‘ .
SR, BT L= 316 ORBRRG 2, 1 D E T TR P e "
U7 RS L B & DB AT T 5, X2 316 HOIEST— U

“Terumitsu Miura, Kohei Kokutani, Katsuhiko Fuijii, Koji Fukuya
Instuitute of Nuclear Safety System
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ERA R FAEE RN T OEREEE T 11 5 M8 35
Evaluation of failure fraction of coated fuel particles for HTGR under high burnup condition
RS Y AR 2, AL
HRHETE R, 2 HARIE 7SR BR T b

ABF7E TlE. HTTR #kk o RS 3BR 2~ 545 & 1u7= PyC(Pyrolytic Carbon) ™ 5 J5 1 % /<4~ BAF(Bacon
Anisotropy Factor)fifi & FH\ T, mBRBE AL BREL D BT ERBR I D W TR =R R 21T o 72,

X—0—F: @RT R, PBEREPRL -, mRBEEE . FOME. R
1. #E

AT ANF OREIREIRL 13, by T o2 EI L L. 8 T v
ATAEIIHE LT b DTHY | B RIEWE KO FP IXA BB B RL
FIZALIAD LD (1), mRBEE T2k W Tk, WELEF OO
BRI WIS B ET, KA OBHERNRE <78 D, BHRRIZITE 2
J& & 55 4 J8 D PyC Jg O BFHAME A K& < FEBT 52 L3 o TED
PyC D RS ~HEE I, BITVEBAF E)IKFT 5, ABFZEIE. 16
EHRFFER D HHEE L7z BAF M A VT, EBRIE R (LR o FR SR
BRI FRF T 2TV SRBEELREHC B TE 20 RET 5 2 &

IPyCE  OPyC J&@
Ny 77 g | SiCJE

1 HAEREPRL T DR
BHBTH S, (R8T (R #248)
2. RE-FHEETIL
AW T, _EFRLORERBREHRFERERD HHEE L7 BAFE A VT, @ RBERE i3 iR AT A 4F R B R kL 7
DIRHRBETH D 91F-1A A ¢ — T H AF ¥ 7w VIR Y O LIS & A 21T o 72, £72. FHEE
TE LT, HARFT RS TR SN - BRI IETH 2 — R TH 5 Code-B-2" & O

HRHBa— N THD FIGHT =2— RMZ Hu -,

3. HR-BE 7E.08 e
FHR(B 2R FER D 7T 7 &3 3, FHRIX Lo 91F-1A X o 6E08 ,
— T HAFX Y TEARITRRD 2 SO =387 MZOWTTo 72 %““’ ;
(FPOLFPOB), DR EMRBEIE L 8.2%FIMAB.8%FIMA Tk %“’”S i

B R R HERRLT O BRI 22N, 57 x 109,58 x &
1078 aote, —H T, EROBBERRICHNT, MBmdR  © .,
TIRZRZH 0,2 M oTm, = ORERBRO L 5 (kb 0 \ L
7550 5000 8o 55, LB T BN EIRIE L 5 U< 2% D s

MeRIT, TN T 1.00,42X10° & 7220 | FPO6 TIXEEED RE B 2 sk 7B B RHE R o R
EABLIRWKER & e 0Tz, A %L BAF EOREMNT 2 5D, T7 VO RiT 2,

SEXH

[LJHURHE, f5(2012), R ARSI IR 2B O BARRHEOIRE  HAIRT /%2 RSCH RS Vol.11,No2,p158-163

[2] WAL, ML, EABERS IR A R AP 7 00 BRI IR (O1F-1A & 1 — 7 # 2 % v 7 & L R 3A) JAERI-Research 2001-043
[3] Jun ATHARA .et al.”Code-B-2 for Stress Calculation for SiC-TRISO Fuel Particle’JAEA-Data/Code 2012-030

[AJPURIBL, H(1999), &1L A 4 s it O TR SPE - 26 ) Jk VB4 BUE R A A 26 B fiRHT =t — ¥, JAERI-Data/Code-99-034

“Masaya Haseda!, Jun Aihara® and Kazuhiro Sawa®

*Hokkaido Univ., 2Japan Atomic Energy Agency
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Atomic Energy Society of Japan 2021 Annual Meeting

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

[1KO5-07] Corrosion in Water Coolant
Chair: Hirokazu Ohta (CRIEPI)
Wed. Mar 17, 2021 11:10 AM - 12:00 PM Room K (Zoom room 11)

[1KO5] Influences of dissolved hydrogen and temperature on oxide film
thickness of TT690 alloy in simulated PWR primary water condition
*Takahiro Sasaoka', Takumi Terachi?, Takuyou Yamada', Koji Arioka’ (1. INSS, 2. KEPCO)
11:10 AM - 11:25 AM

[1KO6] The effect of thermal aging time and temperature on SCC of SUS630 in
high-temperature water
*Takuyo Yamada', Takumi Terachi*", Makie Okamoto™", Koji Arioka® (1. INSS, 2. KEPCO, 3.
Kobe Material Testing Lab.)

11:25 AM - 11:40 AM

[1KO7] Irradiation stabilities of SiC/SiC composites and their joints in coolant
of fission reactor
*Hirotatsu Kishimoto', Naofumi Nakazato', Joon-Soo Park’, Akira Kohyama?® (1. Muroran IT, 2.
NITE Corporation)

11:40 AM - 11:55 AM

©Atomic Energy Society of Japan
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PWRIRIETD TT690 A€ NDRIER S ICRIFTBHFEKRRELEEOTE
Influences of dissolved hydrogen and temperature on oxide film thickness of TT690 alloy in simulated PWR
primary water condition
THER R, SPH 2 (UE ERGY AR R

Ry AT MR, 2BAVEE

PWR1 ¥R &5t L 7-7KEBREE FIZEW T TT690 &40 FEFIE X OFATE /K BIRERTENEII T 9 B IR O B % i~
7B, 340°CLA T CIlINBRIEE S I KT NS N2 ERbho T,

X—U—FK: PWRL&KHZ., TT690 A&, IATEKEZRE, KIHE X

1 &S

SGREVEII NI EAEETH Y | H L2 Ni A F o DHEHE S 25T ®Co A4 L THIX IR & 22 5, #RIE<
RO 7= 0IT1E Ni OFSIHZANGIT 2 2 L NEETH Y | W AT 2 72D OKEE M THhIL T D, 28 Ni
I XIAAF/K B (DH)IRE & RS2 K 5 C NilNIO TREIRIENZE LT 5 Z L 23302 > T . NiO 1% Ni LV HiF
FREEN < 72 D728, I ARPROBLE B 1 Ni BWLEREIR & 72 2 KEGMCOBEEN G E L, &8 Ni < Ni
FAB4 0 600 A4 Tidm DH IREMIT Ni OZEERE 72D 2 £ D337 > TWDH A3, TT690 A4t d % DH
TEEE & IR DB TN I CHERR SAL TR, 72385, HBAMT I TR DH R, [EIPN TR DH I C o
HIBABE SN TEY . TT690 A4 DIE AR5 DH 2B A 5015 Z LIFEETH S, T2 T, BaR
B L72 TT690 A4 DOWNERIEOKEBILC L v . BEZEh> DH RERTFMEIC KT 2 IR OB A T2,
2. Fik

HERFTIZIE, PWRL RGR &4 L7-/KERE: (500 ppmB+2 ppmLi) T C. DH 2/ 15,30,45 co/kg 5 & ONEEE 290
~360°CDOLATHI 1000 i, JEARER X7z 2000CW & TT690 A4ilklZz v iz, PRI (W%)IE 61.1Ni-
28.9Cr-8.9Fe-0.32Si-0.31Mn-0.06Cu T 5, Ar A A1 B —AHITIC L 0 B4 Wim i T L, &R 7k
(SEM) % W CNJE B DIE S X[ & IE LTz, BRIE S & GRBRIGER T[s]2> 5 . NI RO AR BT 2 Fidfik
FEEHKp = X2/ QT)[mAs) 2R H L, Bab2$8h 2 3l L7,
3. fEw

X2 TT690 B DWNBREIEO I 5 Kp 12 &IF 1E-20
3 DH 4 & IR OB EA 7, Kp OfflE 350°C, 360°C i
DRI Tl DH B O LRI MBI 2R L7
D3, RO I DH REEICE DbV NS <72 D
FEMEONIZ, £72. Kp OEIHEE DR T RN
L7z, —J7C, 340°CLLF CIRIREEIC X DK h &y,
TREY. FT o ERRRE(280 ~ 320°C)RLHE OISl [ iR © 2 S

F —-340C -@-350 C -@-360 C

ClE, DH JRJE 15 525 45 colkg OFPHTOREZIZN - e
JERERE S5 2 DB/ NSNWZ ERE X L, BEMb 10 20 30 40 50
EH~OFBLNE T AT SR, DHER lcc/ke]

1E21 |

Kp [m?/s]

1622 | @

690 A4 Kp 12 K& I1E9 DH LR DFE

"Takahiro Sasaoka?, Terachi Takumi?, Takuyo Yamada?, Koji Arioka! Institute of Nuclear Safety System, Inc. 2Kansai Electric Power Co.,Inc
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SUS630 DERKH SCC EBITRIT T REMEH & BEDEE
The effect of thermal aging time and temperature on SCC of SUS630 in high-temperature water
I RS, SR 55 N2, A v B FRZEE]
'INSS, 23 BIPEE S, H AT

SUS630 O @il /K H1 SCC BN MAFE T RIFHBMF R D528 4 . 400~320°C T 20,000 5] £ TOEEFIH T
72, 320°C T 10,000 e LA D R RFEEREZ) TRk & SCC i R B O ¥EMME M 23 il S 4172, 320C T
10,000 FREFE]OENRFRIAL TIE, & U TERERNC K 0 AR L7238 nm ¥+ XD Cu-rich #H & B L CTAERKT 2 G
FIZ X V@ b L, 7= SCC H#ER~DEEN RS ST,

F—T— F : SUS630, 17-4PH A7 > L A8, Sili/KH SCC HERZE), BURERh, HrHiE b2

1. ¥E
SUS630 @ PWRI1 WG EHM ISR T D SCC 2B OWTIE, B BN 2 GA, i E Sk o
H1100 & H1150 (%, FABRIEEE 290°CLL F CThividEis /) (K=30MPay/ m) S Th > TH SCC H#fITAE L2
V73, 400°C & 350°C T 10,000 REfE] E TOEREZNZ L W ik L, SCCHEREZA U D X 21270, FHE & &b
SCC HERHENHIMT 5 Z & & T E TOMZETH 5T LIZ[1][2], AWFZETIE, RReMIZARFR I X ONRE

DRBER~5 Z L2 BZ, L VKIED 3200C %12 T, 20,000 FEfH £ TOEREEhE 122 T SCC HEfE %
W, E-ZFOHALK 7 Tdh D Curich FHOHTH, G FHOAERL, AV —X VoL Bk, SCC %)
DRI DN THET LT, HEo
2. EBFE

HEERFF LT D SUS630 T AT (L BB S 13 H1100
& HI1150 @ 2 FlifH & L, BARE0IE 400~320°C T 20,000
Mifi] & L7z, SCC #EERBRIT 0.5 4V FEESD CT kB
T, EWERZ PWR 1 RGREREE 2 #55E L 500ppmB+2ppmlLi, 1e0s 8
30cc/kg-DH DOKHFTIT - 72, BRI T 320°C, ISHHER Leos ‘ ‘ ‘ ‘

(%I K=30MPay m T, RBRIRIZH 1,000 BRI T e
L L7z, SCCHEJEFEE (mm/sec) 1E. 4 SCCIES (mm) BI1 SCORRHE DM Kt

% BRI (sec) TRRU Calfli L7z, 7ML L i S = s '
I SCC &l LT, B
3. #558 :

SUS630 (H1100, H1150) (%, 320°C 10,000 HifLL o
R OBRFNIT L 0 BARERhAL L, £ 72 SCC MR EE 1%
ML (K1), ZOBERISRIETIIA Y ) —Z 3R
PHECIL72 <. #nm A XD Cu-rich fH & Bifz U CTAERL T
5 GHH (Ni-Mn-Si 7 7 A %) SRS (K2), ZhbHo
PHIAEAR D (L & SCC IS 5 Z LR ST,
SEXB:[1]ILH S, B ARR 77172 2018 FHEDHES, 1D0S,
(2018). [2]ILH &, HARJR /1743 2019 FEDF23,1MO05 (2019).

® ¢
1.E-05 - 3 °
<

1.E-06 -

@ H1150@400°C
(m] OH1100@400°C
9 H1150@350°C
© H1100@350°C
B H1150@320°C
o OH1100@320°C|

Oom

1E-07

SCCHERREE, CGR (mm/sec)

ol

o 4

4} ##872 Cu-rich 18
§ NiMn-si 9575

{EPHER (%)

*Takuyo Yamada', Takumi Terachi'’ 2, Makie Okamoto" 3, Koji Arioka! 2 T AT B =T L DA

. . (H1150:320°C10, 000 RERRERDH)
'INSS, 2 present KEPCO, 3 present Kobe Material testing Laboratory
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SICISICHAEMMHE IV ZDEERBMORFIFREKPICE TR TREL
Irradiation Stability of SiC/SiC Composites and their Joints in Coolant of Fission Reactor
A SANLY, HL O ESRL ORh e Fl 2
YR TR, RN HE NITE

S T RP TR 24 45 X0 Rk 28 - F TCHBEE « R 713 AT AHFSERI R FEICB W TR O
FH SIC/ISIC A Byt a4 i JLA F 1T BE % (SCARLET EHli) #EME L., ZDOHTI{To7- /AT = — « L
T AT O SICISIC A ELONINEKEREE T IR BRE BRI O\ TG T 5,

F—7—F : SiC/SIiC #kHieEs, MR, hikrRE, ~r7ogm

1. #8

W LERF TSGR PR ORI AT MR EE L LR 24 FFE LY FRk 28 FEE T &
DR AT DAY 3 J1— 3o MR S5 O SUE SR T IZ B3 5 WFZEBA %8 (SCARLET &t
W) | Z1TV, ZOH T/ NT = — « LT R Z A S T SICISIC A B k7 I S8R A 1T o 7=, PG
13 2 [FI5EHE S 4v, PWR BREE 2 AHE L 72 i Ehn AVKEREL T Co ik HS T T Si omAKP~DEHED
WE & RERTR OMESMBLOBIER N | PRSI & KRR GO RITTHEBEZHRT 5.
2. M

WIEI D AVT JEAIFI I T 2 RS FZBRIT. BIRBERIERT D UV 71 o A W88 R FRICHE U 73R T )IE
TEETH & &Y, ()SIC/SIC #EFICHuc oL anA Ex2#ES QWEICHERHHAO =T 77
o —RXEHER @)V uA ik EETE—ABEEL T/ A FEEYE BB A MEY e
AWBE LR CERHFEON) VLY —7 T A NELTS  GWHNLEDO U ZIIIEKEREE COMKFTT A &7,
E MR EBREMICE D ETUND v A BEE LR R AT NER S o7z, 5[0 RS FZBRITAE O
FRINOE T A FORS ZM/NLTT v 7 ) =B Ol &AL A I & 7 A R ESMTEEG I
T=AIHTM, PEBEESHM . F 7o SiIEHICHIK & LC CVD-SIC #4782 1T - 7= SiC/SIC & 7¢ & )33k S i,
3. TSR

- B SEBR I3 P b KRS T o ThiL e, &l il PWR | B~ | Bl
KAL) PWR ZefhIo Y U7 S FCIahi L7m, 45 —mIOFTEE [Temperature| oc | 310 | Moo 0| 120

Out 285~310 Out 300

R AT, R FITAKRFEARILT: & U TR R R KEEDODRID [ pressure |MPal 134 162 127
DWW Tl Z21T > 72, Flow rate | U/h 1600 1650
4. ﬁ% . ﬁ?ﬁ Boron ppm {100-2000|  ~1000
SIC/SIC HBE IR TNCE 7 A v MR RT o x | S ] S | e
TSR < Ak LS, e TR AT 0 b B H Ak~ | [P -
Hydrogen |[ppm| 2~3 2.2~3.2 - 1.8~2.2

Si WHENTHE LTz, OB, WO BNGFHEELE 2 2 8F %
AT 7y, SRR LTI EOBD T 256 DB R b o 1o, FEBRHIE T IRp 3 im AR 2
FrLICE S 2FIE S, SiEHBEITEPOICRERTO L~V E TR 72, B RBIE TIIEEEH OB
SR ZRIE RO G, SiEEHINIEIKFEEANTR TH 2 Z EBH LN R -T2,

*Hirotatsu Kishimoto!, Naofumi Nakazato!, Joon-Soo Park! and Akira Kohyama?

IMuroran- IT., 2NITE. Co. Ltd.
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 502-1 Nuclear Materials, Degradation, Radiation
Effects, and Related Technology

[1KO8-12] Irradiation Embrittlement Prediction
Chair: Kinya Nakamura (CRIEPI)
Wed. Mar 17, 2021 2:45 PM - 4:10 PM Room K (Zoom room 11)

[1KO8] Revisions of JEAC4201 Embrittlement Trend Curve
*Ryoichi Saeki', Akiyoshi Nomoto", Kenji Nishida', Kenichi Nakashima’, Yoshinori Hashimoto',
Yasukazu Takada?, Oumaya Toru?, Takatoshi Hirota® (1. CRIEPI, 2. KEPCO, 3. MHI)
2:45PM - 3:00 PM

[1K09] Revisions of JEAC4201 Embrittlement Trend Curve
*Toru Oumaya’, Masahide Suzuki*, Koji Fukuya', Yasukazu Takada®, Akiyoshi Nomoto?, Ryoichi
Saeki?, Kenji Nishida®, Yoshinori Hashimoto® (1. Institute of Nuclear Safety System, Inc., 2.
Central Research Institute of Electric Power Industry, 3. The Kansai Electric Power Co, Inc., 4.
Nagaoka University of Technology)
3:00 PM - 3:15PM

[1K10] Revisions of JEAC4201 Embrittlement Trend Curve
*Yoshinori Hashimoto', Ryoichi Saeki®, Akiyoshi Nomoto', Kenichi Nakashima', Toru Oumaya?,
Yasukazu Takada® (1. CRIEPI, 2. KEPCO)
3:15PM - 3:30 PM

[1K11] Revisions of JEAC4201 Embrittlement Trend Curve
*Takatoshi Hirota', Ryoichi Saeki?, Akiyoshi Nomoto?, Kenji Nishida?, Yoshinori Hashimoto?,
Yasukazu Takada®, Toru Oumaya® (1. MHI, 2. CRIEPI, 3. KEPCO)
3:30 PM - 3:45PM

[1K12] Revisions of JEAC4201 Embrittlement Trend Curve
*Katsuhiko Fujii' (1. INSS)
3:45 PM - 4:00 PM
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Conceptual design of a muon-catalyzed continuous fusion reactor
- on a ramjet shock wave stagnation point in a circulating supersonic wind tunnel as the core-
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Muonic atoms has Larger Fusin Cross section than plasma

Cross section of In-Flight Muon and ordinary Hot Plasma Fusion

Wave Function four_body treatments

Cross Sections of MCF and Plasma Fusion
10
B thedsHesn
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W, =01 (R) + 02 (R,) + W™

+ 1 +17.6 MeV

[ b i =
. Plasma
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Energy(keV)
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Fig.1 Comparisons of cross-sections of ordinary
thermo nuclear fusion with Maxwellian plasma and
muon catalyzed fusion.

Muon forms an atom having larger fusion cross-
section than bare nucleons (plasma), due to strong
Coulomb shielding of the muon. The tunneling is
more effective than Gamow peak in hot plasma.
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Fig.2 System layout of a steady-state muon catalyzed
fusion reactor. Reaction gas is circulating along the
closed wind tunnel consisting of the High pressure
tank - Laval nozzle - Mach shock exciter -Ramjet
Fusion Core - tritium breeder - helium separator gas
cooler /heat exchanger - compressor to the tank. Water
Jacket including LLFP, Boron water is similar
structure to the core of BWR. The fusion neutrons
dump their energy in the water.

[3] M. Sato, Y. Kino, Y. Tanahashi, N. Yamamoto, H. Takano, T. Mutoh, A. Fujita, A. liyoshi, A. Matsubara, Proc. of 2018 Fall
Meeting Atomic Society of Japan, Okayama, Japan, (2018) 2N03
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Reduction of hydrogen recycling using boron powder in LHD
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FEDRHIZELOFERTIL, Ar N7 7 X~ LEfilT 5 L [FFFIZ Had L <1 DaERNBL T 5, 20X
O RIS AL, D72 < &b LHD & EAST (MEBMVFREEREF- A ERFZEET) TR S T\ 5, 5
LA T T A<= THEOWBBIS L U CEmD rTRee AR o N XA ERFRIAKFE Y 4 7 U > Iz >0
T, LHD EfRCoE TITH o f R a2 ~7,

2. BERFER  KET T AVHEBE~Ru LR +2%F L%, 1 #161128 @ LHD
K = 2 (BIDES  OF HadREZILIZ S0 Tt TR LT _wol O g “
fikZz M 11ZR7, IPD #EENOARr R F 2% T2 E81 " a0 f')'\
BROEHE FICHES RBHEO%, 75 X~ L OMEIEN% .2 -

BT LHENAHED A TBMD S35 T D, K1 T 20 IS o [ < Ha S ®
R %06 FBIAA L7249 1 014, BIT O8N & 3642 Had il 7V 2 02 [ >

MEhtz, DEVRo kT LT TR~ L OMAEERIE LR S i |
EYBECARBEY YA 2 V) SO DEE D 2 LB B E 2o T, N,

7. HolZRi i ofs ik & F 525 BA L7223, BIL 1 1. K#EFF X~v~ORu it
KA EE IR M R bz, 4%, BEHEE, EFEE @ TFEG (20 ) %o 1R
LD E RPN 5 LT, K0 EEE A AER & (BIDF L N Ha D HF 21k
LCTHAKFES T XA<IZH1T 5 B-DBHEIOFAT D T D,

3. #&fH : LHD KE TV 7 X~v~OAhr R FERIZBWT, Au b HIERET 5 HoallE O 238
BB SNz, HORENBD T2 24 I o 73R e kiR 77 X< LAEER 24 U 584 L 13IEF
KT, R R FIC K DKBY A2V TR G E7R D | SOICERBMHAEERCTHD Z &R
X N7, ARFZEIL ISPS-CAS —[H R M FHICHESE EShi-,
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MHD RIRFIZHEA LI-BHAOEEH T « > OFRBIHEAEREIZEY I 5 RERRIFT A
Experimental investigation of influence by the electromagnetic force controlling fin for MHD film-flow
A Bk, OHEE 1, RN F5H]

ALK

B DI E P IRIR X A /X — 2281 D iRiE4 BRI ORI & ik s B, EESRO R D55
EHETLHT 4 (BWIHIE T ) OEAMERL TWD. AL CIIBERE T TOWRIKE B IRER

ARG E 2 BT RLICEGRE, BUEL, ST 4 OB X D MENE O L 27 L7z

F—D— KRS A A5, REGIR, ERAH S

B
=

BERE IR 2 A = ZTIE T T X< 5eh 0] 1 SRR B DRI 2 TR U, A RS B oD R (558 IR A8 7]
REL 72205, RFTEEARIC X DHEEELE O ®SIBRE(LOBRENH L. ZhalArT, FE OITEERD
R EET D7 10 (BERAOKET ¢ ) IZX2FNOBESGZFIM LB OfI & s a2 L
TWDRL ARIFFRETIEEREL Y YL T« » OEANIZ L D MENGOELZ2 T T 5.

2. BIBRIETICH T HEEkERAERGR

FERITME 60 mm, £ X 600 mm O 7 7 U VEIBIAKICE S S mm, 1§ 3 mm, £ 8 mm Offtfxid A2 H
THT7 4 ERE L, iE 0.1-0.3 L/min @ Ga-In—Sn L EEGOERERZ R L TITo72 (K1), B8
HAL R4 AR SR T 8 TR B AR A B8 B 9E & o % — DFTA + DI~ 7 % » b 10T-100CSM %
FAWT, KEFHmzEe$HIF—HRugammL .

B2 IZFEBRLVGONTT 4 DOIFIZB T DR S FROEESMER~d. 74 OHEANTL-T
TR E T BEOFHEN M L L, &K T1.88cm/s L7272, Fi2, 7 4 OIEE X ORIHFERICEB T, &
SYENTHE L7ABfx DR KV, SRE G MORNBIER S0 Z E R LN E o7,

3. HEER

EREIHIE 7 4 > DBADRESS TIZHT DIRRSBIRERIC b 72 O T RENERMICHER SN, AR

T OWEZ AT 57 4 A LT2G G BB OFERICHOW T L IR TlRET 5.
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