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

[3A01-04] Stabilization &lmmobilization 3
chair: Tetsuo Fukasawa (NFD)
9:30 AM - 10:45 AM Room A

[3A01] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Ayaka Kakuda', Takumi Taniguchi’, Masahiro Namiki’,
Michio Kikuchi?, Takeshi Yamamoto?, Yoshihisa
Kaneda®, Norihisa Osawa®, Takeshi Osugi1, Tomoyuki
Sone’, Ryoichiro Kuroki' (1. IRID/JAEA, 2. CRIEPI, 3.
Taiheiyo Consultant)

9:30 AM - 9:45 AM

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

9:45 AM - 10:00 AM

[3A03] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Yoshihisa Kaneda', Kazuko Haga1, Norihisa Osawa”,
Michio Kikuchi?, Takeshi Yamamoto?, Taku Otsuka®,
Ayaka kakuda®, Takeshi Osugi3, Tomoyuki Sone?,
Ryoichiro Kuroki® (1. Taiheiyo Consultant, 2. CRIEPI,
3. IRID/JAEA)

10:00 AM - 10:15 AM

[3A04] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Junya Sato’, Ayaka Kakuda®, Ken Imaizumi?, Michio
Kikuchi®, Takeshi Yamamoto®, Yoshihisa Kaneda®,
Norihisa Osawa®, Takeshi Osugi1, Tomoyuki Sone”,

Ryoichiro Kuroki' (1. IRID/JAEA, 2. Tokyo PT, 3.
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CRIEPI, 4. Taiheiyo Consultant)
10:15 AM - 10:30 AM
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[3A05-08] Stabilization &lmmobilization 4
chair: Akihiro Suzuki (NFD)
10:45 AM - 12:00 PM Room A

[3A05] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Taku Otsuka’, Michio Kikuchi', Takeshi Yamamoto®,
Takaya Kawato, Isao Kurashige1, Ayaka Kakuda?,
Takeshi Osugi?, Tomoyuki Sone?, Ryoichiro Kuroki?

(1. CRIEPI, 2. IRID/JAEA)
10:45 AM - 11:00 AM

[3A06] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Takeshi Yamamoto', Michio Kikuchi', Taku Otsuka”,
Takaya Kawato, Isao Kurashige1, Ayaka Kakuda?,
Takeshi Osugi?, Tomoyuki Sone?, Ryoichiro Kuroki?

(1. CRIEPI, 2. IRID/JAEA)
11:00 AM - 11:15 AM

[3A07] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Yuta Takahashi’', Ayaka Kakuda', Mayu Enomoto?, Ken
Imaizumi?, Takeshi Osugi1, Tomoyuki Sone”, Ryoichiro
Kuroki' (1. IRID/JAEA, 2. Tokyo PT)

11:15 AM - 11:30 AM

[3A08] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Chaerun Raudhatul Islam”, Yutaro Kobayashi?, Kazuko
Hagaz, Yoshihisa Kaneda?, Ayaka Kakuda®, Takeshi
Osugi3, Tomoyuki Sone®, Ryoichiro Kuroki®, Tsutomu
Sato' (1. Hokkaido Univ., 2. Taiheiyo Consultant, 3.
JAEA)

11:30 AM - 11:45 AM
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[3A09-12] Stabilization &mmobilization 5
chair: Tatsuro Matsumura (JAEA)
2:45 PM - 4:00 PM Room A

[3A09] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Yutaro Kobayashi', Kazuko Haga', Yoshihisa Kaneda',
Tsutomu Sato?, Ayaka Kakuda®, Takeshi Osugi3,
Tomoyuki Sone®, Ryoichiro Kuroki® (1. Taiheiyo
Consultant, 2. Hokkaido Univ., 3. IRID/JAEA)
2:45PM - 3:00 PM

[3A10] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Tadafumi Koyama', Kazuyoshi Uruga’, Shizue
Furukawa', John Vienna?, Benjamin Parruzot?, Xiaonan
Lu?, Takeshi Ohsugi®, Tomoyuki Sone®, Ryoichiro
Kuroki® (1. CRIEPI, 2. PNNL, 3. JAEA)
3:00PM - 3:15PM

[3A11] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Shizue Furukawa', Tadafumi Koyama', Kazuyoshi
Uruga’, Michio Kikuchi', Taku Otsuka’, Takeshi
Yamamoto', Ken Imaizumi?, Takeshi Osugi®, Tomoyuki
Sone?, Ryoichiro Kuroki® (1. CRIEPI, 2. Tokyo PT, 3.
IRID/JAEA)
3:15PM - 3:30 PM

[3A12] Research and development on preceding
processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear
Power Station
*Kazuyoshi Uruga1, Shizue Furukawa', Takatoshi
Hijikata', Tadafumi Koyama', Ayaka Kakuda?, Takeshi
Osugi?, Tomoyuki Sone?, Ryoichiro Kuroki® (1. CRIEPI,
2. IRID/JAEA)
3:30PM - 3:45PM
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[3A13-16] Stabilization &lmmobilization 6
chair: Junya Sato (IRID/JAEA)
4:00 PM - 5:15 PM Room A

[3A13] Investigation about the hydrogen generation
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behavior from Geopolymer
*Rui Akayama1, Kanae Matsuyamaq, Masaru Yuhara'
(1. TOSHIBA ESS)
4:00 PM - 4:15 PM

[3A14] The influence of electron radiation on the
mechanical properties of geopolymers
*Yaru Yang', Suematsu Hisayuki’, Thi Mai Dung Do’,
Thi Chau Duyen Le", Isamu Kudou?, Niihara Koichi?,
Tadachika Nakayama® (1. Extreme Energy-Density
Research Institute, Nagaoka University of Technology
, 2. ADVAN ENG. Co., Itd, 3. Nagaoka University of
Technology )
4:15PM - 4:30 PM

[3A15] A geopolymer for solidification of radioactive
waste
*Eiki Adachi’, Nobuyuki Sekine', Marcela Brazsekova?,
Maros Juraska?, Milena Prazska® (1. Fuji Electric, 2.
Jacobs Slovakia)
4:30 PM - 4:45 PM

[3A16] A geopolymer for solidification of radioactive
waste
*Nobuyuki Sekine', Eiki Adachi’, Kimihiro Onozaki’,
Hisashi Mikami', Marcela Blazsekova?, Maros Juraska?,
Milena Prazska®, Toshiyuki Takeda®, Moegi Tomura®,
Hirotaka Ohura® (1. Fuji Electric, 2. Jacobs Slovakia,
3. JAPC)
4:45 PM - 5:00 PM
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[3B01-04] Nuclide Adsorption &Separation 1
chair: Tomofumi Sakuragi (RWMC)
9:30 AM - 10:45 AM Room B

[3B01] Development of Minor Actinides separation and
storage technology by process using flame-
retardant and low heat of vaporization diluent
and CHON extractant
*Koichi Kakinoki', Takashi Shimada', Naoki Ogawa’,
Ryokichi Hamaguchi®, Taisuke Tsukamoto®, Masahiko
Nakase?, Miki Harigai2, Tomoo Yamamura®, Chihiro
Tabata®, Mariko Konaka® (1. MHI, 2. Tokyo Tech, 3.
Kyoto Univ.)

9:30 AM - 9:45 AM
[3B02] Development of Minor Actinides separation and

storage technology by process using flame-



retardant and low heat of vaporization diluent
and CHON extractant
*Miki Harigai', Masahiko Nakase', Tomoo Yamamura?,
Chihiro Tabata?, Koichi Kakinoki®, Naoki Ogawa®,
Ryokichi Hamaguchiz, Taisuke Tsukamoto®, Takashi
Shimada® (1. Tokyo Tech, 2. Kyoto Univ., 3. MHI)
9:45 AM - 10:00 AM

[3B03] Development of Minor Actinides separation and
storage technology by process using flame-
retardant and low heat of vaporization diluent
and CHON extractant
*Tomoo Yamamura', Chihiro Tabata’, Mariko Konaka',
Masahiko Nakase?, Miki Harigaiz, Koichi Kakinoki®,
Naoki Ogawa3, Ryokichi Hamaguchi3, Taisuke
Tsukamoto®, Takashi Shimada® (1. KURNS, Kyoto
Univ., 2. Tokyo Tech, 3. MHI)
10:00 AM - 10:15 AM

[3B04] Development of Minor Actinides separation and
storage technology by process using flame-
retardant and low heat of vaporization diluent
and CHON
*Chihiro Tabata', Masahiko Nakase?, Miki Harigaiz,
Kenji Shirasaki®, Tomoo Yamamura', Koichi Kakinoki®,
Naoki Ogawa®, Ryokichi Hamaguchi*, Taisuke
Tsukamoto®, Takashi Shimada® (1. Kyoto Univ., 2.
Tokyo Tech, 3. Tohoku Univ., 4. MHI)
10:15 AM - 10:30 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1
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[3B05-08] Nuclide Adsorption &Separation 2
chair: Takatoshi Hjikata (CRIEPI)
10:45 AM - 12:00 PM Room B

[3BO5] Decontamination of alkali chloride baths
containing nuclear material by precipitation and
distillation techniques
*Jun-ya Ibe', Mao Mitani’, Youko Takahatake?, Sou
Watanabe?, Masayuki Watanabe?, Haruaki Matsuura’

(1. Tokyo City University, 2. Japan Atomic Energy
Agency)
10:45 AM - 11:00 AM

[3B06] Bioseparation process of platinum group
elements and molybdenum from radioactive
liquid wastes
Norizo Saito', Hayato Tokumoto', Kensuke Kurahashi®,
Mikio Kato', *Yasuhiro Konishi' (1. Osaka Prefecture

University)
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11:00 AM - 11:15 AM

[3B07] Basic Reseach Programs of Vitrification
Technology for Waste Volume Reduction
*Hidenori Kawashima', Yasufumi Usui', Norio
Kanehira?, Masayuki Takeuchi®, Yoshihiro Okamoto®,
Tsuyoshi Usami* (1. IHI, 2. JNFL, 3. JAEA, 4. CRIEPI)
11:15 AM - 11:30 AM

[3B08] Basic research programs of vitrification
technology for waste volume reduction
*Ryo Hamada"', Tomohumi Sakuragi', Hidekazu Asano’,
Toshiro Oniki?, Midori Uchiyama® (1. RWMC, 2. IHI)
11:30 AM - 11:45 AM
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[3B09-12] Nuclide Adsorption &Separation 3
chair: Sohei Sukenaga (Tohoku Univ.)

2:45PM - 4:00 PM Room B

[3B09] Basic research programs of vitrification
technology for waste volume reduction
*Tomofumi Sakuragi', Ryo Hamada', Hidekazu Asano’,
Toshiro Oniki?, Midori Uchiyama® (1. RWMC, 2. IHI)
2:45PM - 3:00 PM

[3B10] Basic research programs of vitrification
technology for waste volume reduction
*Yoshihiro Okamoto’, Takayuki Nagaiﬂ, Hajime Taida’,
Daisuke Akiyama?, Haruya Koshino?, Akira Kirishima?

(1. JAEA, 2. Tohoku Univ.)
3:00 PM - 3:15 PM

[3B11] Basic Research Programs of Vitrification
Technology for Waste Volume Reduction
*Kenta Ishizawa', Tadashi Akuzawa’, Fukuka Kida',
Tsuyoshi Arai’, Sou Watanabe?, Yuichi Sano?, Masayuki
Takeuchi? (1. Shibaura Inst. of Tech., 2. JAEA)
3:15PM - 3:30 PM

[3B12] Basic Research Programs of Vitrification
Technology for Waste Volume Reduction
*Keisuke Masumura', Tadashi Akuzawa', Fukuka Kida",
Tsuyoshi Arai’, Sou Watanabe?, Yuichi Sano?, Masayuki
Takeuchi? (1. Shibaura Inst. of Tech., 2. JAEA)

3:30 PM - 3:45PM
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[3B13-16] Nuclide Adsorption &Separation 4
chair: Tomoo Yamamura (Kyoto Univ.)
4:00 PM - 5:15 PM Room B




[3B13] Basic Research Programs of Vitrification
Technology for Waste Volume Reduction
*Masahiko Kubota', Seong-Yun Kim', Hao Wu', Sou
Watanabe?, Yuichi Sano?, Masayuki Takeuchi® (1.
Tohoku Univ., 2. JAEA)

4:00 PM - 4:15PM

[3B14] Basic Research Programs of Vitrification
Technology for Waste Volume Reduction
*Sou Watanabe”, Daisuke Sato’, Kimihiko Yano', Yuichi
Sano', Masayuki Takeuchi’ (1. JAEA)
4:15PM - 4:30 PM

[3B15] Basic Research Programs of Vitrification
Technology for Waste Volume Reduction
*Daisuke Sato', Sou Watanabe', Kimihiko Yano', Shin-
ichi Kitawaki®, Tsuyoshi Arai?, Atsuhiro Shibata’,
Masayuki Takeuchi' (1. JAEA, 2. Shibaura Inst. of
Tech.)

4:30 PM - 4:45PM

[3B16] Basic research programs of vitrification
technology for waste volume reduction
*Takehiko Tsukahara', Brandt Aileen’, Sou Watanabe?,
yuichi Sano?, Masayuki Takeuchi® (1. Tokyo Tech, 2.
JAEA)
4:45PM - 5:00 PM

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

[3C01-04] Decommissioning Technology for

Fukushima 3
chair: Yasuyuki Nakamura (JAEA)
9:30 AM - 10:35 AM Room C

[3C01] Study on Rational Treatment/Disposal of
Contaminated Concrete Waste Considering
Leaching Alteration
*Takumi Senga1, Shinnichiro Uematsu®, Naoko
Watanabe', Tamotsu Kozaki', Yuka Morinaga?, Daisuke
Minato?, Zyunn Nagaoka2 (1. Hokkaido Univ., 2.
CRIEPI)

9:30 AM - 9:45 AM

[3C02] Study on Rational Treatment/Disposal of
Contaminated Concrete Waste Considering
Leaching Alteration
*Keisuke Matsumoto®, Kyoya Watanabe', Shinichiro
Uematsu’, Naoko Watanabe', Tamotsu Kozaki', Yuka

Morinaga?, Daisuke Minato?, Toru Nagaoka® (1.
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Hokkaido Univ., 2. CRIEPI)
9:45 AM - 10:00 AM

[3C03] Study on Rational Treatment/Disposal of
Contaminated Concrete Waste Considering
Leaching Alteration
*Kyoya Watanabe', Keisuke Matsumoto’, Shinichiro
Uematsu', Naoko Watanabe', Tamotsu Kozaki', Yuka
Morinaga?, Daisuke Minato?, Toru Nagaoka2 (1.
Hokkaido Univ., 2. CRIEPI)
10:00 AM - 10:15 AM

[3C04] Study on Rational Treatment/Disposal of
Contaminated Concrete Waste Considering
Leaching Alteration
*Shohei Nishino', Daisuke Kawasaki', Yanagihara
Satoshi' (1. Univ. of Fukui)
10:15 AM - 10:30 AM

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

[3C05-07] Technologies for Dismantling,

Decontamination &Evaluation 1
chair: Daisuke Kawasaki (Univ. of Fukui)
10:35 AM - 11:25 AM Room C

[3C05] Study of possibility of clearance measurement
for covered cables and control panels by
detection simulation
*Masakazu Namekawa', Taro Shimada?, Seiji Takeda?

(1. NAIS, 2. JAEA)
10:35 AM - 10:50 AM

[3C06] Development of dose evaluation method for
confirmation of completion of decommissioning
*Taro Shimada’, Kazuji Miwa', Toshihisa Sasaki?, Seiji
Takeda' (1.JAEA, 2.V.L.C.)

10:50 AM - 11:05 AM

[3C07] Development of dose evaluation method for
confirmation of completion of decommissioning
*Kazuji Miwa', Masakazu Namekawa?, Taro Shimada’,
Takeda Seiji1 (1. JAEA, 2. NAIS)

11:05 AM - 11:20 AM
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[3C08-11] Technologies for Dismantling,

Decontamination &Evaluation 2
chair: Taro Shimada (JAEA)
11:25 AM - 12:30 PM Room C

[3C08] Fundamental Study on Mechanism of Blasting



Decontamination Device for Small Diameter Pipe
(Part 4)
*Seigo Kai', Ryo Ikeda', Hideharu Takahashi®, Hayato
Taniguchiz, Akihiko Kawashima?, Hiroshi Takahashi®,
Keisuke Jinza®, Hiroshige Kikura' (1. Tokyo Institute
of Technology , 2. Shintokogio, Ltd., 3. Fuji Furukawa
Engineering &Construction Co.,Ltd., 4. Fuji Electric
Co., Ltd.)
11:25 AM - 11:40 AM

[3C09] Simplification of geometry in reactor core for
activation estimation using Monte Carlo code
*Takuma Noto', Norikazu Kinoshita®, Kazuaki Kosako',
Hitoshi Nakashima', Yuki Sasaki’, Kazuyuki Torii’,
Tsutomu Ohtsuki?, Makoto Inagakiz, Shun Sekimoto?

(1. Shimizu, 2. KURNS)

11:40 AM - 11:55 AM

[3C10] Risk Analysis on Schedule Slip of Radioactive
Waste Treatment for Decommissioning Nuclear
Power Plant
*Tatsuro Ishikuro®, Takashi Tanaka', Yuuki Tsuhara’,
Satoshi Yanagihara® (1. KANDEN POWER-TECH
CORPORATION, 2. UNIVERSITY OF FUKUI)
11:55 AM - 12:10 PM

[3C11] Research on Issues and Solution ldeas for Safe
and Rational Decommissioning of Commercial
Nuclear Power Plants
*Masaki Onodera’, Junji Eto’, Tomoaki Suenaga’,
Harunaga Yanagawa', Hiroshi Suzuki’ (1. MRI)

12:10 PM - 12:25 PM

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

[3D01-02] Debris Behavior
chair: Shinichiro Yamashita (JAEA)
9:30 AM - 10:10 AM Room D

[3D01] Evaluation on thermodynamic properies of Cs-B-
O compounds using DFT calculations
*Chikashi Suzuki' (1. JAEA)
9:30 AM - 9:45 AM

[3D02] Investigation of the microstructure and
mechanical property of Zr-SUS-B,C model debris
*Huilong Yang', Kenta Murakaki’, Syo Kano', Hiroaki
Abe' (1. UTokyo)
9:45 AM - 10:00 AM
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Nuclear Materials, Degradation, Radiation Effects, and Related
Technology

[3D03-08] Irradiation Effect
chair: Naoyuki Hashimoto (Hokkaido Univ.)
10:10 AM - 11:55 AM Room D

[3D03] Diffusivity of Nickel in Fe under 3MeV Fe
Irradiation at 673K Studied by Atom Probe
Tomography
*Xinrun Chen’, Phongsakorn Park Tom", Ba Vu Chinh
Nguyen1, Kenta Murakami'? (1. Nagaoka Univ. of
Tech., 2. UTokyo)

10:10 AM - 10:25 AM

[3D04] Atom probe tomography analysis of anisotropic
distribution of solute elements (Mn, Ni)on
irradiated Fe - based model alloy
*Ba Vu Chinh Nguyen', Kenta Murakami?’, Liang
Chen®, Phongsakorn Prak Tom' (1. Nagaoka
University of Technology, 2. The University of Tokyo,
3. Shianghai Jiao Tong University)

10:25 AM - 10:40 AM

[3D05] Synergistic Effects of Irradiation Flux and Alloy
Composition on Point Defect Behaviors by
Tracking Loop Nucleation and Growth
*Dongyue Chen’, Kenta Murakami’, Huilong Yang1,
Liang Chen?, Hiroaki Abe', Naoto Sekimura' (1.
UTokyo, 2. Shanghai Jiao Tong University)

10:40 AM - 10:55 AM

[3D06] Study of irradiation hardening mechanism due to
solute atom cluster in a SUS steel
*Ken-ichi Fukumoto’, Takaaki Mabuchi’, Katsuhiko
Fujii2 (1. RINE/Univ. of Fukui, 2. INSS)

10:55 AM -11:10 AM

[3D07] Rate theory analysis of material damage process
under neutron irradiation
*Liangfan Zhu', Kazunori Morishita’, Yoshiyuki
Watanabe? (1. Kyoto Univ., 2. QST)

11:10 AM - 11:25 AM

[3D08] Molecular dynamics evaluation of the irradiation
effects on nano-scale crack propagation
*Tatsuya Toyoda', Xiaoyong Ruan'?, Kazunori
Morishita', Kiyohiro Yabuuchi' (1. Kyoto Univ., 2.
QsT)

11:25 AM - 11:40 AM

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



Technology

[3D09-12] PWSCC
chair: Hiroaki Abe (UTokyo)
2:45PM - 4:00 PM Room D

[3D09] SCC initiation of cold worked Alloy 690TT under
simulated PWR primary water
*Toru Oumaya1, Takumi Terachi?, Takuyo Yamada',
Kohei Kokutani', Koji Arioka’ (1. INSS, 2. KEPCO)
2:45PM - 3:00 PM

[3D10] Effect of microstructure on SCC growth
behavior of thermal aged SUS630 in high-
temperature water
*Takuyo Yamada', Kohei Kokutani®, Toru Oumaya1,
Koji Arioka’ (1. INSS)
3:00 PM - 3:15PM

[3D11] Relation between grain boundary oxidation and
IASCC initiation of neutron-irradiated stainless
steels under simulated PWR primary water
conditions
*Terumitsu Miura', Katsuhiko Fujii', Koji Fukuya' (1.
INSS)
3:15PM - 3:30 PM

[3D12] Effects of thermal aging and irradiation on
corrosion behavior of austenitic stainless steel
weld metals
*Katsuhiko Fujii', Takuyo Yamada', Kohei Kokutani’,
Koji Fukuya® (1. INSS)
3:30 PM - 3:45 PM

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

[3D13-16] Zircalloy
chair: Ken-Ichi Fukumoto (Univ. of Fukui)
4:00 PM - 5:15 PM Room D

[3D13] In-situ TEM observation of the dissolution and
re-precipitation behavior of hydrides in
Zircaloy-4
*Simian Liu'?, Huilong Yangﬂ, Sho Kano', Hiroaki Abe'

(1. UTokyo, 2. Xi'an Jiaotong Univ)
4:00 PM - 4:15 PM

[3D14] High Temperature Hoop Deformation of
Zircaloy- 4 Nuclear Fuel Cladding using
Advanced Expansion due to Compression Test
*Neli Sashkova Nikolova', Huilong Yang1, Sho Kano",
Hiroaki Abe' (1. UTokyo)

4:15 PM - 4:30 PM
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[3D15] Development of Metal-Coated Zircaloy for
Accident Tolerant Fuel
*Hiroaki Abe", Sho Kano', Huilong Yang', Kazuhiro
Takanabe', Akira Nakayama’, Ying Chen?, Masatake
Yamaguchi3, Yasunari Shinohara®, Koichi Ogata4 (1.
The University of Tokyo, 2. Tohoku University, 3.
JAEA, 4. NDC)
4:30 PM - 4:45PM

[3D16] Development of Metal-Coated Zircaloy for
Accident Tolerant Fuel
*Sho Kano', Kenta Murakami'?, Huilong Yang1,
Kazuhiro Takanabe', Akira Nakayama®, Ying Chen®,
Masataka Yamaguchi®, Yasunari Shinohara®, Koichi
OgataS, Hiroaki Abe' (1. UTokyo, 2. Nagaoka Univ. of
Tech., 3. Tohoku Univ., 4. JAEA, 5. NDC)
4:45 PM - 5:00 PM

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

[3E01-03] Behavior of Radioactive Nuclides 1
chair: Shunsuke Uchida (JAEA)
9:30 AM - 10:25 AM Room E

[3EO1] Investigation of effect by the late-phase
release of boron-containing atmosphere on Csl
deposit formed on reactor structural material
SUS304L
*Muhammad Rizaal, Shuhei Miwa', Eriko Suzuki’,
Jumpei Imoto', Masahiko Osaka’, Mélany Gouéllo? (1.
Japan Atomic Energy Agency, 2. VTT Technical
Research Centre of Finland)

9:30 AM - 9:45 AM

[3EO02] Effect of Titanium on the Cs Chemisorption of
Stainless Steel
*| Wayan Ngarayana1, Kenta Murakami?, Do Thi Mai
Dung' (1. Nagaoka University of Technology, 2. Tokyo
University)

9:45 AM - 10:00 AM

[3EO3] Evaluation of chemisorption experiments by the
SA analysis code SAMPSON
*Hidetoshi Karasawa’, Eriko Suzuki’, Kunihisa
Nakajima', Shuhei Miwa", Chiaki Kino? (1. JAEA, 2.
IAE)

10:00 AM - 10:15 AM




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

[3E04-05] Behavior of Radioactive Nuclides 2
chair: Junichi Takagi (TOSHIBA ESS)
10:25 AM - 11:05 AM Room E

[3E04] Study and evaluation of cesium chemisorption
behavior onto steel under simulated nuclear
reactor severe accident environment in 400°C.
*Nabaichuan Li', Ken Kurosaki', Kunihisa Nakajimaz,
Eriko Suzuki® (1. Kyoto Univ., 2. JAEA)

10:25 AM - 10:40 AM

[3EO5] Evaluation of Short and Long-Term Behavior of
Radioactive Nuclides Distributed in Fukushima
Daiichi NPP
*Kenichi Tezuka', Chiaki Kino", Hidetoshi Karasawa?,
Shunsuke Uchida® (1. The Institute of Applied Energy,
2. Japan Atomic Energy Agency)

10:40 AM - 10:55 AM

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

[3E06-08] Radiolysis 1
chair: Ryuji Nagaishi (JAEA)
11:05 AM - 12:00 PM Room E

[3E06] The effects of hydrogen addition on the
corrosive conditions of PWR primary coolant
under irradiation
*Kuniki Hata', Satoshi Hanawa', Yasuhiro Chimi",
Shunsuke Uchida' (1. JAEA)

11:05 AM - 11:20 AM

[3EQ7] The effects of hydrogen addition on the
corrosive conditions of PWR primary coolant
under irradiation
*Shunsuke Uchida’, Kuniki Hata', Satoshi hanawa’,
Yasuhiro Chimi' (1. JAEA)

11:20 AM - 11:35 AM

[3E08] Track diffusion model simulation study on
primary processes of neutron radiolysis of
water at high temperatures
*Yusa Muroya’, Yoichi Wada?, Masahiko Tachibana?,
Kazushige Ishida?, Ryosuke Shimizu®, Takahiro Kozawa'

(1. ISIR, Osaka Univ., 2. Res. Develop. Gr, Hitachi,
Ltd., 3. Hitachi-GE Nucl. Energy, Ltd.)
11:35 AM - 11:50 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 503-1
Reactor Chemistry, Radiation Chemistry, Corrosion, Water
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Chemistry,Water Quality Control
[3E09-11] Radiolysis 2

chair: Yusa Muroya (Osaka Univ.)
2:45PM - 3:45 PM Room E

[3E09] Radiolysis Studies on H2 Retention with
Changing Hydrophilicity of Carbonate Slurry
Ryuji Nagaishi1, Tatsuya Ito”, *Ryo Kuwano' (1.
JAEA)
2:45PM - 3:00 PM

[3E10] Radiolysis Studies on H, Retention with
Changing Hydrophilicity of Carbonate Slurry
*Ryuji Nagaishi1, Masao Gohdo?, Ryo Kuwano, Tatsuya
Ito!, Yoichi Yoshida?, Ryoya Tamaki® (1. JAEA, 2.
Osaka Univ.)
3:00PM - 3:15PM

[3E11] Radiolysis Studies on H, Retention with
Changing Hydrophilicity of Carbonate Slurry
*Tatsuya Ito', Ryuji Nagaishi', Ryo Kuwano' (1.
JAEA)
3:15PM - 3:30 PM

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

[3F01-04] Advanced Rreactor Equipment Design

&Seismic Technology
chair: Fumihiko Ishibashi (Toshiba ESS)
10:05 AM - 11:20 AM Room F

[3F01] Development of Automatic Design System for
Piping, Air Conditioning Duct and Cable Tray
using Al
*Shiro Takahashi’, Keita Okuyama1, Michiaki Kurosaki?,
Eisuke Wakabayashiz, Tomoyasu Inoue?, Junta
Yamada®, Shonosuke Yukita® (1. Hitachi, 2. HGNE, 3.
Hitachi Industry &Control Solutions)

10:05 AM - 10:20 AM

[3F02] Development of Advanced Construction Method
for Application to Nuclear Facilities
*Kunihiko Sato', Gentarou Nagashimaz, Tomofumi
Yamamoto?, Toshiaki Hamagami3, Yuusuke Ehara®,
Takeshi Ugata® (1. MHI NS Engineering, 2. Mitsubishi
Heavy Industries, 3. Obayashi Corporation, 4.
Takenaka Corporation, 5. Taisei Corporation)

10:20 AM - 10:35 AM
[3F03] Seismic Test Result of the Main Steam Isolation



Valve for the Boiling Water Reactor Nuclear
Power Plant (Part Il)
*Hideaki Itabashi’, Yoshitaka Tsutsumi?, Koji Nishino',
Shin Kumagai®, Ryo Kubota®, Shota Tanemura® (1.
TOSHIBA ESS, 2. Chubu Electric Power, 3. HGNE)
10:35 AM - 10:50 AM

[3F04] Seismic Test Result (Static load test) of the
Dynamic Functional Demand Valve for Nuclear
Power Plant
*Yoshinao Matsubara’, Yoshitaka Tsutsumi?, Koji
Nishino', Urara Watanabe', Shin Kumagai3, Ryo
Kubota®, Shota Tanemura®, Shigeki Suzuki®, Motoaki
Fuji*, Yoshiaki Takemoto® (1. TOSHIBA ESS, 2. Chubu
Electric Power, 3. HGNE, 4. MHI)
10:50 AM - 11:05 AM

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

[3F05-06] Optimization of Nuclear Regulatory

Inspection
chair: Kenta Murakami (UTokyo)
11:20 AM - 12:00 PM Room F

[3FO5] Research on Efficient Operation of Nuclear
Regulatory Inspection System and Improvement
of Inspectors' Competence
*Junji Eto’, Hiroki Sugino1, Masaki Onodera’, Shono
Fujiyama1, Kiyoshi Nakajima1, Nobuaki Yoshizawa',
Kiyoteru Suzuki' (1. Mitsubishi Research Institute,
Inc.)

11:20 AM - 11:35 AM

[3F06] Research on Efficient Operation of Nuclear
Regulatory Inspection System and Improvement
of Inspectors' Competence
*Hiroki Sugino’, Junji Eto", Masaki Onodera’, Shono
Fujiyama1, Kiyoshi Nakajima1, Nobuaki Yoshizawa',
Kiyoteru Suzuki' (1. MRI)

11:35 AM - 11:50 AM

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

[3G01-03] Applied Numerical Simulations
chair: Mikio Sakai (UTokyo)
9:55 AM - 10:50 AM Room G

[3G01] Criticality Analysis of Inverse Power Law
Random Media with Spectral Range Control
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*Taro Ueki' (1. JAEA)
9:55 AM -10:10 AM

[3G02] Improvement of the Analysis of Metallic Corium
Solidification in VULCANO VF-U1 Experiment
with MPS Method
*Takanari Fukuda', Akifumi Yamaji', Xin Li' (1.
Waseda Univ.)
10:10 AM - 10:25 AM

[3G03] Prediction of Flow Behavior with Machine
Learning Using Convolutional LSTM
*Aya Kitoh', Kei Maeshima', Kenya Takiwaki', Hideki
Horie (1. TOSHIBA ESS)
10:25 AM - 10:40 AM

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

[3G04-07] Advanced Simulation
chair: Aya Kitoh (TOSHIBA ESS)
10:50 AM - 12:00 PM Room G

[3G04] Development of Advanced Neutronics/Thermal-
Hydraulics Coupling Simulation System
*Hiroshi Akie', Kenichi Tada', Ayako Ono’, Yasunobu
Nagaya1, Hiroyuki Yoshida', Tomohiro Kawanishi' (1.
JAEA)
10:50 AM - 11:05 AM

[3G05] Development of Advanced Neutronics/Thermal-
Hydraulics Coupling Simulation System
*Kenichi Tada', Hiroshi Akie', Ayako Ono’, Yasunobu
Nagaya1, Hiroyuki Yoshida', Tomohiro Kawanishi' (1.
JAEA)
11:05 AM - 11:20 AM

[3G06] MPS simulation for a melt pool involving melting
and resolidification
*Ziliang Zhang', Guangtao Duan', Mikio Sakai' (1.
UTokyo)
11:20 AM - 11:35 AM

[3G07] A MPS method with consistent high-order
schemes for droplet simulations
*Guangtao Duan’, Mikio Sakai' (1. Univ. of Tokyo)
11:35 AM - 11:50 AM

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

[3G08-10] Microscopic Calculations
chair: Mitsuhiro ltakura (JAEA)
2:45 PM - 3:40 PM Room G

[3G08] analyze of recombination reaction by first-



principle caliculation
*Akira Yamada”, Hideji Tsujii’, Motoshige Yagyu1,
Hirofumi Okabe' (1. TOSHIBA ESS)
2:45PM - 3:00 PM

[3G09] Qbit realization using nonlinear quantum wave
control
*Yoritaka Iwata', Yasuhiro Takei® (1. Kansai
University, 2. Mizuho Research &Technologies)
3:00 PM - 3:15PM

[3G10] Study of fission dynamics using 4-dimensional
Cassini parameterization in actinide region
*Kazuki Okada', Takahiro Wada' (1. Kansai Univ.)
3:15PM - 3:30 PM

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

[3G11-14] Calculations by Molecular Dynamics
chair: Yoritaka Iwata (Kansai Univ.)

3:40 PM - 4:50 PM Room G

[3G11] molecular dynamics studies to evaluate the
change in the non-linear ultrasonic component
caused by nano-structures (3)
*Syou Mori", Nayuta Matsuda’, Taira Okita',
Mitsuhiro Itakura® (1. UTokyo, 2. JAEA)
3:40 PM - 3:55PM

[3G12] Behaviors of Vacancy Clusters in Zr by Machine
Learning Molecular Dynamics
*Kiyoto Tsugawaq, Satoshi Terayama, Taira Okita’,
Masahiko Okumura?, Mitsuhiro Itakura® (1.
University of Tokyo, 2. JAEA)
3:55PM - 4:10 PM

[3G13] Machine learning molecular dynamics for multi-
component system
*Keita Kobayashi', Nakamura Hiroki', akiko
yamaguchi”, mitsuhiro itakura', masahiko machida®,
masahiko okumura' (1. JAEA, 2. UTokyo)
4:10 PM - 4:25 PM

[3G14] Modeling of capillary transport of liquid
component in porous media in severe accident
*Mitsuhiro Itakura®, Hiroki Nakamura', Masahiko
Okumura' (1. JAEA)
4:25PM - 4:40PM

Oral presentation | II. Radiation, Accelerator, Beam and Medical
Technologies | 202-3 Neutron Source, Neutron Technology
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[3HO01-03] Small Neutron Source
chair: Koichi Kino (AIST)
9:45 AM - 10:45 AM Room H

[3HO1] Evaluation of neutron production by the p-Li
reaction for BNCT using ACE-J40HE
*Yuki Tanagamiq, Takeo Nishitani', Sachiko
Yoshihashi', Atushi Yamazaki', Akira Uritani’ (1.
Nagoya Univ.)
9:45 AM - 10:00 AM

[3HO2] Isotope Generation at a Laser-driven Neutron
Source and Neutron Fluence Estimated by
Activation Method
*Takato Mori’, Akifumi Yogo', Takehito Hayakawa?®',
Yasunobu Arikawa’, Yuki Abe', S.R. Mirfayzi?, Hiroaki
Nishimura®, Mitsuo Nakai®’, Shinsuke Fujiokaq,
Ryosuke Kodama' (1. Institute of Laser Engineering,
Osaka Univ., 2. QST, 3. Osaka Univ., 4. Blackett
Laboratory, Imperial College London, 5. FUT)
10:00 AM - 10:15 AM

[3HO3] A conceptual design of neutron source using
proton cyclotron accelerator at KURNS
*Masahiro Hino", Riichiro Nakamura', Hiroki Tanaka’,
Yasutoshi Kuriyama®, Yoshihisa Iwashita' (1. Kyoto
Univ.)
10:15 AM - 10:30 AM

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 202-3 Neutron Source, Neutron Technology
[3HO04-07] Neutron Detection Techniques
chair: Kaoru Sakasai (JAEA)

10:45 AM - 12:00 PM Room H

[3HO4] A study of the fast neutron beam profile
measurement
*Ryuji Uemoto', Hiroyuki Uno", Koichi Nittoh?, Mikio
Uematsu?, Takashi Kamiyama®, Hirotaka Sato?,
Yoshiaki Kiyanagi3 (1. ATEX, 2. TTSI, 3. Hokkaido
Univ.)
10:45 AM - 11:00 AM

[3HO5] Current status of nondestructive analysis for
metal joints at the compact neutron facility
AISTANS
*koichi kino'"?, Nagayasu Oshima'?, Ryunosuke
Kuroda'?, Masahito Tanaka'?, Yo Tomota'?, Takeshi
Fujiwaram, Takemi Murogaz, Akira Watazu'?,
Takanori Ito®? (1. AIST, 2. ISMA, 3. NISSAN ARC)
11:00 AM - 11:15 AM

[3HO6] Measurement and verification of neutron flux



from a single neutron source in graphite
moderator by using the small Eu:LiCaAlF,
scintillation detector
*Kaze Makabe', Takanori Kameyama', Eizi Takada?
(1. Tokai University, 2. National Institute of

Technology, Toyama College)
11:15 AM - 11:30 AM

[3HO7] Double-focusing method for phase correction in
neutron resonance spin-echo spectroscopy
*Fumiaki Funama’, Seiji Tasaki', Masahiro Hino',
Tatsurou Oda’, Hitoshi Endo® (1.KYOTO
UNIVERSITY, 2. KEK)
11:30 AM - 11:45 AM

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 202-4 Medical Use of Quantum Beam

[3H08-10] RI Production for Medicine
chair: Keisuke Maehata (Teikyo Univ.)
2:45 PM - 3:40 PM Room H

[3HO8] Scale up experiment of A-225 production using
an electron accelerator
*Takahiro Tadokoro', Mizuho Maeda', Kento Nishida’,
Yuichiro Ueno', Takahiro Watanabe?, Takahiro Sasaki?,
Masaharu Ito?, Hidetoshi Kikunaga®, Kenji Shirasaki®,
Shun Sekimoto® (1. Hitachi, Ltd., R&D Group, 2.
Hitachi, Ltd., Smart Life Business Management
Division, 3. Research Center for Electron Photon
Science, Tohoku University, 4. Institute for Materials
Research, Tohoku University, 5. Institute for
Integrated Radiation and Nuclear Science, Kyoto
University)
2:45PM - 3:00 PM

[3HO9] Scale up experiment of Ac-225 production using
an electron accelerator
*Mizuho Maeda’, Takahiro Tadokoro®, Kento Nishida’,
Yuichiro Ueno', Takahiro Watanabe?, Takahiro Sasaki?,
Masaharu Itoh?, Hidetoshi Kikunaga®, Kenji Shirasaki®,
Shun Sekimoto® (1. Hitachi, Ltd., Research
&Development Group, 2. Hitachi, Ltd., Smart Life
Business Management Division, 3. ELPH, Tohoku Univ.,
4. IMR, Tohoku Univ., 5. KURNS)
3:00 PM - 3:15PM

[3H10] Study on Ac-225 radiopharmaceutical
production from Ra-226 by using an electron
LINAC: Update of Ra-226 target development
and thermal design

*Kunihiro Miyoshi1, Kotaro Nagatsuz, Hisashi Suzuki?,
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Masafumi Ozeki', Hidetoshi Kikunaga®, Shigeru
Kashiwagi3, Ryohei Terabayashi1, Masahiro Sakurai’,
Mitsuru Uesaka', Shuichi Hasegawa' (1. Univ. of
Tokyo, 2. iQMS-QST, 3. Tohoku Univ.)

3:15PM - 3:30 PM

Room |

Oral presentation | IIl. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety
[3101-05] Analysis Code Development

chair: Satoshi Takeda (Osaka Univ.)

9:30 AM - 11:00 AM Room |

[3101] Development of FRENDY/MG (3)Automated
generation of background cross section set
*Akio Yamamoto', Tomohiro Endo", Kenichi Tada® (1.
Nagoya Univ., 2. JAEA)
9:30 AM - 9:45 AM

[3102] Development of Nuclides Generation and
Depletion Code "S-Decay" for Education
*Tetsuo Matsumura’, Takanori Kameyama' (1. Tokai
u)
9:45 AM - 10:00 AM

[3103] Verification of burnup calculation capability of a
code system CBZ
*Go Chiba’, Hiroki Harada' (1. Hokkaido Univ.)
10:00 AM - 10:15 AM

[3104] Verification of burnup calculation capability of a
code system CBZ
*Hiroki Harada', Go Chiba' (1. Hokkaido Univ.)
10:15 AM - 10:30 AM

[3105] Development of SCOPE2, Core Calculation Code
Based on 3-D Fine-Mesh Multi-Group Transport
Calculation for PWR
*Kento Yamamoto', Yasuhiro Kodama', Hiroaki
Nagano', Go Chiba® (1. NFI, 2. Hokkaido Univ.)
10:30 AM - 10:45 AM

Oral presentation | Ill. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety
[3106-08] Cross Section Adjustment

chair: Go Chiba (Hokkaido Univ.)

11:00 AM - 11:55 AM Room |

[3106] Development of Mitsubishi FBR Nuclear Design
Code System GALAXY-H/ENSEMBLE-TRIZ
*Koichi leyama’, Hiroki Koike', Koji Asano', Yohei

Kamiyama® (1. MHI, 2. MFBR)



11:00 AM - 11:15 AM

[3107] A Nuclear Data Adjustment Method based on a
Deterministic Sampling Method
*Yuhei Fukui', Tomohiro Endo’, Akio Yamamoto®' (1.
Nagoya University)
11:15 AM - 11:30 AM

[3108] Discussion on necessity of adjustment for all
cross-sections and covariances in cross-section
adjustment method
*Satoshi Takeda', Takanori Kitada' (1. Osaka
University)
11:30 AM - 11:45 AM

Oral presentation | Ill. Fission Energy Engineering | 301-2 Reactor
Design, Nuclear Energy Strategy, Nuclear Transmutation
[3109-12] Advanced Reactor Characterization
chair: Hiroshi Akie (JAEA)

2:45 PM - 3:55 PM Room |

[3109] Study on plutonium consumption performance
and generation cost of BWR using thorium fuel
*Tetsuya Inoue’, Naoyuki Takaki' (1. TOKYO CITY
UNIVERSITY)
2:45PM - 3:00 PM

[3110] Optimization of LWR thorium fuel assembly to
improve conversion ratio using Genetic
Algorithms
*Taichi Takeishi', Takurou Matsuda’, Satoshi Takeda',
Takanori Kitada' (1. Osaka Univ.)

3:00 PM - 3:15PM

[3111] Effect of moderator loading on LLFP production
in fast reactor
*Shinnosuke Yasuda', Naoto Aizawa', Tomohiko
Iwasaki' (1. Tohoku Univ.)
3:15PM - 3:30 PM

[3112] Evaluation of fast reactor core characteristics
with even number mass Pu generated from MA
transmutation by a fusion reactor
*Hiroki Shishido', Masaki Shimizu®, Hidetoshi
Hashizume' (1. Tohoku Univ.)

3:30 PM - 3:45PM

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

[3113-15] Advanced Reactor Design

chair: Naoto Aizawa (Tohoku Univ.)
3:55PM - 4:50 PM Room |

[3113] Conceptual design of metallic-fueled high-flux
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experimental fast reactor with low fuel cost
*Yuki Sakurai', Yuto Kimura', Naoyuki Takaki' (1.
Tokyo City Univ)
3:55PM - 4:10 PM

[3114] Conceptual study of an Alpha Particle Engine for
Deep Space Exploration
*Hiroki Yaguchi', Satuma Yamazaki', Keigo Hasegawa",
Shingo Matumae”, Yuuki Sakurai', Yuusaku Nemoto',
Yuuki Hashimoto', Hajime Saigusa®, Naoyuki Takaki’
(1. Tokyo City University)
4:10PM - 4:25PM

[3115] Conceptual design of ultra compact RTG for
deep space exploration
*Yuki Hashimoto', Satsuma Yamazaki’, Keigo
Hasegawa', Shingo Matsumae', Yuki Sakurai’, Yusaku
Nemoto', Hiroki Yaguchi', Hajime Saigusa®, Naoyuki
Takaki' (1. TCU)
4:25PM - 4:40 PM

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

[3J01-04] Boiling &Condensation

chair: Wei Liu (Kyusyu Univ.)
9:30 AM - 10:45 AM Room J

[3J01] Study on quantification of condensation
behavior based on a visualization experiment
*Tatsuki Hara', Tohru Suzuki®, Yuya Imaizumi?, Ken-
ichi Matsuba?, Kenji Kamiyama2 (1. Tokyo City Univ.,
2. JAEA)

9:30 AM - 9:45 AM

[3J02] Experiments on the onset criteria of boiling
entrainment from a falling liquid film
* Junpei Tabuchi’, Raka Firman', Tomio Okawa", Yuki
Narushima?, Hajime Furuichi?, Kenichi Katono? (1.
UEC, 2. Hitachi)

9:45 AM - 10:00 AM

[3J03] Effect of splashed droplets during liquid film
cooling of high-temperature parallel plates
*Keisuke Nanri', Yutaro Umehara', Tomio Okawa' (1.
The University of Electro-Communications)

10:00 AM - 10:15 AM

[3J04] Development of the simplified boiling model
applied for the large scale simulation
*Ayako Ono', Susumu Yamashita', Hiroto Sakashita?,

Takayuki Suzuki', Hiroyuki Yoshida' (1. JAEA, 2.



Hokkaido Univ.)
10:15 AM - 10:30 AM

Oral presentation | Ill. Fission Energy Engineering | 304-1 Thermal
Hydraulics, Energy Conversion, Energy Transfer, Energy Storage
[3J05-08] Single Phase Flow

chair: Tohru Suzuki (TCU)

10:45 AM - 12:00 PM Room J

[3J05] Research on temperature mixing phenomenon
during reactor vessel accident with LIF
*Yuriko Shiomi', Kazuhiro Yoshida', Kei Higashi',
Hideyuki Sakata®, Tomoaki Ogata’, Yashushi Makino?,
Koushi Taguchi® (1. MHI, 2. NDC, 3. KEPCO)
10:45 AM - 11:00 AM

[3J06] Study of a Fuel-Salt to Coolant-Salt Heat
Exchanger for Molten Salt Fast Reactor
*Hiroyasu Mochizuki' (1. Tokyo Institute of
Technology)

11:00 AM - 11:15 AM

[3J07] Construction and Performance Testing of

Fluoride Molten Salt Loop

*Motoyasu Kinoshita®, Aji Indarta?, Kaito Kubo'?,

Tastumi Arima?, Kazunari Katayama2 (1. MOSTECH, 2.

Kyushu Univ.)
11:15 AM - 11:30 AM

[3J08] Numerical Simulations of Wall Temperature
Fluctuation Caused by Penetration Flow into a
Branch Pipe of Mixing Tee
*Yoichi Utanohara’, Koji Miyoshi1, Masayuki Kamaya1

(1.INSS)

11:30 AM - 11:45 AM

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

[3J09-15] Gas-liquid Two-phase Flow
chair: Hiroyuki Yoshida (JAEA)
2:45PM - 4:45 PM Room J

[3J09] Operating Conditions of Supersonic Steam
Injector Considering Scale Effect
*Minamizono Yukiya1, Eita Koyama1, Akiko Kaneko",
Yutaka Abe? (1. Univ. of Tsukuba, 2. Univ. of Tsukuba
professor emeritus)
2:45PM - 3:00 PM

[3J10] Development of a gas-liquid two-phase flow
machine-learning model based on experimental
data

*Miki Saito", Taizo Kanai', Satoshi Nishimura® (1.
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CRIEPI)
3:00PM - 3:15PM

[3J11] Development of thermal-hydraulics calculation
module for reactivity accident simulation
*Hiroshi Haraguchi', Go Chiba" (1. Hokkaido Univ.)
3:15PM - 3:30 PM

[3J12] Evaluation of effects of non-condensable gas
injection on circulation capability of two-phase
natural circulation loop.
*Tetsuya Takada', Yasunori Yamamoto', Go Chiba’
(1. Hokkaido Univ.)
3:30 PM - 3:45PM

[3J13] Research and development for understanding of
liquid-film flow behavior around fuel rods in
BWRs' fuel rod bundle
*Hajime Furuichi®, Kiyoshi Fujimoto, Kenichi Katono',
Masaki lkeda', Kenichi Yasuda', Kazuaki Kito' (1.
Hitachi-GE Nuclear Energy, Ltd.)
3:45PM - 4:00 PM

[3J14] Effects of Water Level in the Upper Tank on
Flow Characteristics in a Vertical Pipe under
Flooding at Its Top End
*Toshiya Takaki’, Ryo Kurimoto?, Kosuke Hayashiz,
Michio Murase’, Akio Tomiyama® (1. INSS, 2. Kobe
Univ.)
4:00 PM - 4:15 PM

[3J15] Counter-Current Flow Limitation in Rod Bundles
*Michio Murase', Takaki Toshiya', Koji Nishida', Akio
Tomiyama2 (1. Institute of Nuclear Safety System,
Inc., 2. Kobe University)
4:15PM - 4:30 PM

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

[3K01-06] Fast reactor equipment
chair: Tomomi Otani (MFBR)
9:30 AM - 11:10 AM Room K

[3KO1] A Study on Structures of Reactor Vessel of
Pool-type Sodium-cooled Fast Reactor in case of
adopted Three-dimensional seismic isolation
system
*Masato Uchita', Takayuki Miyagawa®, Hisatomo
Murakami?, Tetsuji Suzuno?, Tomohiko Yamamoto® (1.
JAPC, 2. MFBR, 3. JAEA)

9:30 AM - 9:45 AM



[3K02] Improvement of Signal Strength on Primary Heat
Transport System Flow Rate in Pool type SFR
*Kazuya Takano', Atsushi Kato', Masato Uchita?,
Hitoshi Okazaki®, Risako Ikari® (1. JAEA, 2. JAPC, 3.
MFBR)

9:45 AM - 10:00 AM

[3K03] Study on Performance Evaluation of Self-
actuated Shutdown System for Sodium-cooled
Fast Reactor
*Tomoyuki Hiyama', Kosuke Aizawa', Jun Kobayashi’,
Akikazu Kurihara®, Kazuyoshi Nagasawaz, Hideyoshi
Onuma® (1. JAEA, 2. NESI, 3. Ascend)

10:00 AM - 10:15 AM

[3K04] Study on reflection of operating experience of
Prototype Fast Breeder Reactor Monju fuel
handling system to the next generation FBR
*Masafumi Rekimoto', Masato Ando', Yoshitaka
Chikazawa', Tomoharu Hamano', Yasutaka Shiohama',
Takayuki Miyagawaz, Hiroyuki Hara®, Yamauchi Kanau?®,
Akihiro Ide*, Kenichi Tanabe® (1. JAEA, 2. JAPC, 3.
MFBR, 4. MHI, 5. Fuji Electric)

10:15 AM - 10:30 AM

[3KO5] Development of Failure Probability Evaluation
Method with Integrated Energy for Seismic PRA
in Fast Reactor
*Shigeki Okamura’, Takahiro Kinoshita®, Hiroyuki
Nishino?, Hidemasa Yamano?, Kenichi Kurisaka?,
Satoshi Futagamiz, Tsuyoshi Fukasawa® (1. Toyama
Prefectural Univ., 2. JAEA, 3. TDU)

10:30 AM - 10:45 AM

[3K06] Development of Failure Probability Evaluation
Method with Integrated Energy for Seismic PRA
in Fast Reactor
*Takahiro Kinoshita', Shigeki Okamura', Hiroyuki
Nishino?, Hidemasa Yamano?, Kenichi Kurisaka?,
Satoshi Futagami?, Tsuyoshi Fukasawa® (1. Toyama
Prefectural Univ., 2. JAEA, 3. TDU)

10:45 AM - 11:00 AM

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

[3K07-09] Fast Reactor Core &Fuel 1
chair: Toru Obara (Tokyo Tech)
11:10 AM - 12:00 PM Room K

Atomic Energy Society of Japan 2021 Fall Meeting

(1. Kyoto University, 2. VUJE, Inc., 3. Centre for
Energy Research)
11:10 AM - 11:25 AM
[3K08] Neutronics benchmark analysis of FFTF loss of
flow without scram test No.13
*Kazuya Ohgama', Atsushi Takegoshi?, Erina Hamase',
Norihiro Doda®, Hidemasa Yamano', Masaaki Tanaka'
(1. JAEA, 2. NESI)
11:25 AM - 11:40 AM
[3K09] Development of transient behavior analysis code
for metal fuel fast reactor during initiating
phase of core disruptive accident
*Hirokazu Ohta’, Kouji Kusumi', Hidemasa Yamano?,
Kazuya Ohgamaz, Satoshi Futagamiz, Sadae Shimada®,
Yumi Yamada® (1. CRIEPI, 2. JAEA, 3. MFBR)
11:40 AM - 11:55 AM

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

[3K10-13] Fast Reactor Core &Fuel 2
chair: Hirokazu Ohta (CRIEPI)
2:45 PM - 3:55 PM Room K

[3K10] Study on Optimization for reducing Sodium Void
Reactivity in Sodium-cooled Fast Reactor
*Hiroya Oike', Masaki Morishita®, Tomohiro Endo’,
Akio Yamamoto', Go Chiba? (1. Nagoya Univ., 2.
Hokkaido Univ.)
2:45PM - 3:00 PM

[3K11] Study on Optimization for reducing Sodium Void
Reactivity in Sodium-cooled Fast Reactor
*Yuki Morishita’, Hiroya Oike", Tomohiro Endo’, Akio
Yamamoto' (1. Nagoya Univ.)
3:00 PM - 3:15PM

[3K12] Evaluation of the impact of TRU composition on
the core characteristics of fast reactors during
the transition period
*Hiroki Kato', Go Chiba' (1. Hokkaido Univ.)
3:15PM - 3:30 PM

[3K13] Conceptual design of rotational fuel shuffling
sodium cooled Breed-and-Burn fast reactor
*Toru Obara', Van Khanh Hoangz, Odmaa Sambuu?®, Jun
Nishiyama1 (1. Tokyo Tech, 2. VinAtom, 3. NUM)
3:30 PM - 3:45PM

[3K07] Characterization of BN particle dispersion SiC
composites for GFR in SafeG project

*Tatsuya Hinoki', Branislav Hatala?, Zoltan Hozer®

©Atomic Energy Society of Japan

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

[3K14-17] High Temperature Gas Reactor
chair: Kazuya Takano (JAEA)



3:55PM - 5:05 PM Room K

[3K14] Development of High Temperature Gas Reactor
Cogeneration Plant without Core Melting Part2
*Hiroki Tsukamoto’, Syoichi Horii’, Taro Kato' (1.
Mitsubishi Heavy Industries, Ltd. )
3:55PM - 4:10PM

[3K15] Development of High Temperature Gas Reactor
Cogeneration Plant without Core Melting Part2
*Hokuto Tsuruoka', Masaaki Katayama1, Wataru
Sakuma' (1. Reactor Safety System Engineering
Section, Reactor Core &Safety Department ,Nuclear
Energy Systems, MHI)
4:10 PM - 4:25 PM

[3K16] Development of High Temperature Gas Reactor
Cogeneration Plant without Core Melting Part2
*Takafumi lkeda', Wataru Sakuma® (1. MHI)
4:25 PM - 4:40 PM

[3K17] Development of High Temperature Gas Reactor
Cogeneration Plant without Core Melting Part2
*Shin Kusuda', Hiroto Tanishima’, Mitsuru Nakamura',
Takaya Kusakabe' (1. MHI)
4:40 PM - 4:55 PM

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

[3L01-07] Fusion Instrument Engineering
chair: Juro Yagi (Kyoto Univ.)
10:00 AM - 12:00 PM Room L

[3L0O1] Investigation of liquid test blanket module for
DEMO reactor
*Teruya Tanaka', Masatoshi Kondo?, Yoji Someya®,
Shinji Ebara®, Takehiko YokomineYokomine®, Kazunari
Katayamaf’, Ryuta Kasada®, Ryoji Hiwatari®, Yoshiteru
Sakamoto®, Takashi Nozawa® (1. NIFS, 2. Tokyo Tech,
3. QST, 4. Tohoku Univ., 5. Kyoto Univ., 6. Kyushu
Univ.)
10:00 AM - 10:15 AM

[3L02] Investigation of liquid test blanket module for
DEMO reactor
*Masatoshi Kondo', Masatoshi Kondo', Susumu
Hatakeyamaﬂ, Naoko Oono?, Teruya Tanaka® (1.
Tokyo Tech, 2. Yokohama Natl. Univ., 3. NIFS)
10:15 AM - 10:30 AM

[3L03] Time delay of the thermocouple system in

©Atomic Energy Society of Japan
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divertor plasma heat flux monitoring
*Hiroto Matsuura’, Bui Xuan Nhat Son', Yousuke
Nanashima?, Shinsuke Ohshima®, Kenichi Nagaoka®,
Hiromasa Takeno® (1. OPU, 2. Univ. of Tsukuba, 3.
Kyoto Univ., 4. NIFS, 5. Kobe Univ.)
10:30 AM - 10:45 AM

[3L04] Tensile properties of helium-implanted tungsten
alloys
*Takeshi Miyazawa', Ryota Kanamaru', Akira
Hasegawa' (1. Tohoku University)
10:45 AM - 11:00 AM

[3L05] Effect of Er,O; interphase on SiC fiber
reinforced W composites
*Yina Du', Tatsuya Hinoki' (1. Kyoto University)
11:00 AM - 11:15 AM

[3L06] Effect of pressure on gas retention behavior in
bubbles for beryllium
*Yutaka Sugimoto', Kazutomo Hara', Kouhei Sano',
Mitsutaka Haruta?, Hiroki Kurata?®, Jachawan Kim?®,
Nakamichi Nakamichi®, Mitsutaka Miyamoto1 (1.
Shimane University, 2. Kyoto Univ., 3. QST)
11:15 AM - 11:30 AM

[3L07] Development of a Calculation Method for
Neutral Gas Pressure Distribution in
Intermediate Flow
*Konan Yagasaki1, Atsushi Okamoto', Takaaki Fujita’,
Minami Sugimoto’, Shunya Higuchi®, Muneo Koike',
Yangyi Ma' (1. Nagoya Univ.)
11:30 AM - 11:45 AM

Oral presentation | VII. Health Physics and Environmental Science |
Health Physics and Environmental Science

[3M01-08] Dose Evaluation &Monitoring
chair: Jun Goto (Niigata Univ.)
9:45 AM - 12:00 PM Room M

[3M01] Aerial radiation monitoring via manned
helicopter around nuclear facilities
*Akira Futemma', Tamotsu Kudo' (1. JAEA)
9:45 AM - 10:00 AM

[3MO02] Car-borne survey and gamma-ray imaging by
vehicle-mounted gamma-ray imaging system
iRIS-V
*Yoshiharu Kitayama', Yuta Terasaka', Yuki Sato'
(1. JAEA)
10:00 AM - 10:15 AM
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[3M03] Development of the presentation technology of
spatial radiation dose rate distribution using
mixed reality technology
*Kenji Osaki', Masafumi Endo’, Taketsugu Kaneko",
Masaaki Matsumoto', Takaki Katou' (1. TOSHIBA
ESS)

10:15 AM - 10:30 AM

[3M04] A handheld dust collector to prevent the
scatter of the MOX powders around the
workplace
*Shinya Nakamichi®, Ryota Tsuchimochi’, Koyo Oomi',
Yoshikazu Yamada®' (1. JAEA)

10:30 AM - 10:45 AM

[3M05] Measurement and calculation analysis of
shielding material's performance for MOX
containing Americium
*Toyofumi Okada', Tomohiro Shibanuma”, Fumiya
Honda', Akira Komeno', Hiroshi Kikuno' (1. Japan
Atomic Energy Agency)

10:45 AM - 11:00 AM

[3M06] High efficient gamma and neutron shielding
using Gd,0,S (2)

*Kohichi Nakayama”', Koichi Nittoh?, Yukihiro Fukuta®,
Takashi Kamiyama®, Hirotaka Sato*, Yoshiaki
Kiyanagi® (1. TOSHIBA ENERGY SYSTEMS
&SOLUTIONS CORPORATION, 2. TOSHIBA TECHNICAL
SERVICES INTERNATIONAL CORPERATION, 3.
TOSHIBA MATERIALS CORPERATION, 4. Hokkaido
University, 5. Professor Emeritus of the Hokkaido
University)

11:00 AM - 11:15 AM

[3MO07] Study of reaction mechanism of PVA-KI gel
dosimeter (3)

*Takeyoshi Sunagawa’, Glenn Harvel?, Yutaro Aoki’
(1. FUT, 2. Ontario Tech Univ.)
11:15 AM - 11:30 AM

[3M08] Mathematical analysis of radiation effects on
neoplasm emergence and life-shortening in mice
-Analyzing the differences among histological
cancer types-

*Tetsuhiro Kinugawa1, Takahiro Wada?, Yuichiro
Manabe’, Fuminobu Sato’, Satoshi Tanaka® (1. Osaka
Univ., 2. Kansai Univ., 3. IES)

11:30 AM - 11:45 AM

©Atomic Energy Society of Japan
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1 Radioactive Waste Management

[3A01-04] Stabilization &Immobilization 3

chair: Tetsuo Fukasawa (NFD)
Fri. Sep 10, 2021 9:30 AM - 10:45 AM Room A

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

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

[3A03] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
*Yoshihisa Kaneda', Kazuko Haga', Norihisa Osawa', Michio Kikuchi?, Takeshi Yamamoto?, Taku
Otsuka?, Ayaka kakuda®, Takeshi Osugi®, Tomoyuki Sone®, Ryoichiro Kuroki® (1. Taiheiyo
Consultant, 2. CRIEPI, 3. IRID/JAEA)
10:00 AM - 10:15 AM

[3A04] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
*Junya Sato', Ayaka Kakuda', Ken Imaizumi?, Michio Kikuchi®, Takeshi Yamamoto®, Yoshihisa
Kaneda®, Norihisa Osawa®, Takeshi Osugi1, Tomoyuki Sone’, Ryoichiro Kuroki® (1. IRID/JAEA, 2.
Tokyo PT, 3. CRIEPI, 4. Taiheiyo Consultant)
10:15 AM - 10:30 AM

©Atomic Energy Society of Japan
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Research and development on preceding processing methods for contaminated water management waste at
Fukushima Daiichi Nuclear Power Station
(16) Consideration of quantification of method for screening test of contaminated water management waste
applied to solidification by cement and Alkali Activated Material
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*Ayaka Kakuda', Takumi Taniguchi!, Masahiro Namiki'Michio Kikuchi?, Takeshi Yamamoto?, Yoshihisa Kaneda?, Norihisa Osawa?,
Takeshi Osugi', Tomoyuki Sone' and Ryoichiro Kuroki!
' IRID/JAEA, >)CRIEPI, *Taiheiyo Consultant.
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Research and development on preceding processing methods for contaminated water management waste

at Fukushima Daiichi Nuclear Power Station
(17) Characteristic evaluation of solidified body formed by cement or Alkali Activated Material and iron
coprecipitation slurry
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*Michio Kikuchi!, Takeshi Yamamoto', Taku Otsuka', Yoshihisa Kaneda?, Ryou Sakamoto?, Kazuko Haga?, Ayaka Kakuda?, Takeshi
Osugi®, Tomoyuki Sone and Ryoichiro Kuroki®, 'CRIEPI, 2Taiheiyo Consultant, 3SIRID/JAEA
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Research and development on preceding processing methods for contaminated water management waste at
Fukushima Daiichi Nuclear Power Station
(18)Leachability of nuclides from solidified body of cement and Alkali Activated Material
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*Yoshihisa Kaneda', Kazuko Haga', Norihisa Osawa', Michio Kikuchi?, Takeshi Yamamoto?, Taku Otsuka?,
Ayaka Kakuda®, Takeshi Osugi®, Tomoyuki Sone?, Ryoichiro Kuroki®
ITaiheiyo Consultant, 2CRIEPI, 3 IRID /JAEA
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Research and development on preceding processing methods for contaminated water management waste at
Fukushima Daiichi Nuclear Power Station
(19) y-ray irradiation characteristics of solidified materials containing iron slurry
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*Junya Sato!, Ayaka Kakuda', Ken Imaizumi'-2, Michio Kikuchi?, Takeshi Yamamoto®, Yoshihisa Kaneda®, Norihisa Osawa®,
Takeshi Osugi', Tomoyuki Sone' and Ryoichiro Kuroki'
'IRID/JAEA, %present: Tokyo PT, 3CRIEPI, “Taiheiyo Consultant.
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1 Radioactive Waste Management

[ 3A05-08] Stabilization &Immobilization 4
chair: Akihiro Suzuki (NFD)
Fri. Sep 10, 2021 10:45 AM - 12:00 PM Room A

[3A05] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
*Taku Otsuka', Michio Kikuchi', Takeshi Yamamoto', Takaya Kawato', Isao Kurashige', Ayaka
Kakuda®, Takeshi Osugi®, Tomoyuki Sone?, Ryoichiro Kuroki® (1. CRIEPI, 2. IRID/JAEA)
10:45 AM - 11:00 AM

[3A06] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
*Takeshi Yamamoto', Michio Kikuchi’, Taku Otsuka', Takaya Kawato', Isao Kurashige', Ayaka
Kakuda®, Takeshi Osugi®, Tomoyuki Sone?, Ryoichiro Kuroki® (1. CRIEPI, 2. IRID/JAEA)
11:00 AM - 11:15 AM

[3A07] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
*Yuta Takahashi', Ayaka Kakuda', Mayu Enomoto’, Ken Imaizumi?, Takeshi Osugi', Tomoyuki
Sone’, Ryoichiro Kuroki' (1. IRID/JAEA, 2. Tokyo PT)
11:15 AM - 11:30 AM

[3A08] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
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Research and development on preceding processing methods for contaminated water management waste
at Fukushima Daiichi Nuclear Power Station
(20) Verification of the possibility of using special cement as a material for solidification treatment
R L dh EA T iR )GE IFE B ERE B AR 500 KiE sl
MR Bz BR Se—ER2
VER ) TRATFIERT. 2 [EBRBEAT T ST B e AR B AR ) BIF SR BH S AR

WAL kT KB AL FOBACERMEICERE 2 KT F 2 S B O R 72 & OS5, FIHAf
TEMEDN S DR A FEFETHE L LIC, BELEREHKE AL MCED ALPS 27 U — IR D [E1L
KB, BX OSBRSS EOFMAIT - 12, BB K G SN IR0 — A2 BT 5.

F—I—F: A bEE, AAM BT, $FREAC N VFRY v — RUE
1. &5

& e B — IR - )38 BT DTG YLK AV TR A8 5 K AL B R BEFEWIZBE L C, FEALERIZ38 F AT Re 70 AL BREL iy
AT 5 FIEOWMEICE T 5720, SEECAIREINIZ OV T, FEFEW~ 0w F MG L3722 7 — & D
AR O LN TND, AFETIE, BA L FMEYKIZBEI L T, Filt 2 2 MIHA BB LB OB
TENDAREMEN S 2 H BT A L e CHREIC L > GREETH & L bic, BELEEE AL a5
(2. ALPS A7 U — B A O [E{LikBRE L OVR ¥ S L F R B O 21T - 7=,
2. IRBE

SCHRFRAS Tik, il A v N OEMERHEICER R Z KT TR 2, RS O MEWESE OB T,
W& & O T Kkt A > b ORI 2 8E LIEEE L2, SCIRAEIC L > TRE L TEF 2T 7 &iE
BAUN (BFAZ790%) ), BER 774 T vy a@B7 VIt A L (7747 va 20%) ] 122
W, ALPS 27 U — IR (REBEA T Y —, $kIE AT U —) oREbaBRE S L7z, 7. BRI
T DAL FEREBORGTE LT, A UEE, REET MY v A H{ET R U A AR OTINEEZ L X

W BRI ATV, RS % 300 L 72, .

3. ERME N 7
SRR 5 0B LERIRE A S MED0T, B o]

L LTk 7 B O VRN A% B b (K 00 JE 12 R o I S

Hh X 1IRT, KLY, EEt A MIEkm R & £1s : D_D 5| @ Hixs ruE

FIBC, R RIRING & s BT ARG R L e e

MERESNI, £l TIAT v ¥ a7 VI TR ——t—t——

b FREICHREEE FAVE Ui, — . B A T 7 i AE (k)

A TN UIREEREE (AAM) THE, R VEEOTE E1 B0 EMEA S EEL kO EARRE I

ISR RIE S BN S o e, RiETHE

BEE RDTIEIE, FRR 29, FRk 30 AEMIE TR TR - 5
KA REE B (EAFEFED O - W55 IZB 20FFEBRE) | Ik > THEMBLIZ D TH D,

* Taku Otsuka', Michio Kikuchi!, Takeshi Yamamoto', Takaya Kawato', Isao Kurashige!, Ayaka Kakuda?, Takeshi Osugi?, Tomoyuki
Sone? and Ryoichiro Kuroki?, 'CRIEPI, 2IRID/JAEA

2021%F BARRFHES - 3A05 -



3A06 2021 DAL

EBEFE—RIF5RKVETRET IREVOETHLEICESIMRERSE
(21) BHERAS Y —%2EF T HECECLEHMBORE - RICXEEL
Research and development on preceding processing methods for contaminated water management waste
at Fukushima Daiichi Nuclear Power Station
(21) Effect of drying and heat loading on solidified body formed by cement or Alkali Activated Material and
ALPS slurry
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Research and development on preceding processing methods for contaminated water management waste
at Fukushima Daiichi Nuclear Power Station

(22) Evaluation of heat generation on cement and AAM solidified body
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Research and development on preceding processing methods for contaminated water
management waste at Fukushima Daiichi Nuclear Power Station

(23) Interaction between Iron Slurry and Alkali Activated Materials
*Chaerun Raudhatul Tslam', Yutaro Kobayashi?, Kazuko Haga?, Yoshihisa Kaneda?, Ayaka Kakuda?,
Takeshi Osugi®, Tomoyuki Sone? and Ryoichiro Kuroki?, Tsutomu SATO!
! Hokkaido Univ., 2 Taiheiyo Consultant, 3 IRID/JAEA

For long-tenm safety storage and disposalof iron slurry embedded into alkali-activated material (AAM), alteration
of iron shurry and its interaction with AAM is crucial. In this context, the interfaces between iron slurry and AAM before
and after the leaching test were investigated by electron microscopy analysis. No interaction of iron slurty within the AAM
matrix was observed in nm space.

Keywords: Alkali-activated materials; Alteration; Interaction; Iron slurry; Transmission electron microscopy

Introduction The wastes stabilization such as cartbonate and iron slurries (IS) generated from Fukushima Daiichi Nuclear
Power Station (FDNPS) encapsulated by alkali-activated material (AAM) have been investigated. For the long-term safety
of IS embedded into AAM storage, the alteration and interaction of iron slurry within AAM are crucial. In this context, the
interfaces between iron slurrty and AAM before and after leaching test were investigated by secondary electron microscope
attached focused ion beam (FIB-SEM) and transmission electron microscopy (TEM).

Materials and Methods The metakaolin-based Na-based AAM with synthesized IS before and after leachingtests were cut
into a wedge shape with a size of 15 pm length, 2um width, and ~8um height by FIB-SEM. The wedge-shaped samples
were lifted and attached onto the tip of the TEM grid by an ex-situ micromanipulator. The attached samples were carefully
trimmed to obtain less than 100 nm width by FIB-SEM. The prepared samples were analyzed by TEM with a condition of
200 KeV.

Results and discussion In this study, the synthesized IS was mixed with Na-based AAM during fabrication and leach for
28 days. TEM images, selected area electron diffraction (SAED), and energy-dispersive x-ray spectroscopy (EDS) showed
that Na-based AAM had no phase change and no interaction with IS even after 28-day leaching (see the following figure).
This is presumably due to low solubility of IS at even high pH condition. Phase change and/or alteration of IS are
considered to induce change in performance of the waste and leaching of radioactive nuclides sotbed onto the IS. Therefore,
the AAM may be preferable matrix forsafe storage and disposal.

program
Contaminated Water Management" conducted by the Ministry of Economy, Trade and Industry. This work was also
conducted at the Hokkaido University, supported by the "Nanotechnology Platform Program" of the Ministry of Education,
Culture, Sports, Science and Technology (MEXT), Japan, Grant Number JPMXP09 AA20HK0005.
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[3A09] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
*Yutaro Kobayashi', Kazuko Haga', Yoshihisa Kaneda', Tsutomu Sato?, Ayaka Kakuda®, Takeshi
Osugi®, Tomoyuki Sone®, Ryoichiro Kuroki® (1. Taiheiyo Consultant, 2. Hokkaido Univ., 3.
IRID/JAEA)
2:45 PM - 3:00 PM

[3A10] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
*Tadafumi Koyama', Kazuyoshi Uruga1, Shizue Furukawa', John Vienna?, Benjamin Parruzot?,
Xiaonan Lu?, Takeshi Ohsugi®, Tomoyuki Sone®, Ryoichiro Kuroki® (1. CRIEPI, 2. PNNL, 3.
JAEA)
3:00 PM - 3:15 PM

[3A11] Research and development on preceding processing methods for
contaminated water management waste at Fukushima Daiichi Nuclear
Power Station
*Shizue Furukawa', Tadafumi Koyama', Kazuyoshi Uruga®, Michio Kikuchi', Taku Otsuka’,
Takeshi Yamamoto', Ken Imaizumi?, Takeshi Osugi®, Tomoyuki Sone®, Ryoichiro Kuroki® (1.
CRIEPI, 2. Tokyo PT, 3. IRID/JAEA)
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[3A12] Research and development on preceding processing methods for
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Power Station
*Kazuyoshi Uruga’, Shizue Furukawa', Takatoshi Hijikata', Tadafumi Koyama', Ayaka Kakuda?,
Takeshi Osugi?, Tomoyuki Sone?, Ryoichiro Kuroki? (1. CRIEPI, 2. IRID/JAEA)
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Research and development on preceding processing methods for contaminated water management waste

at Fukushima Daiichi Nuclear Power Station

(24) Experimental and modeling studies on the dissolution behavior

of cement solidified body with modified wastes
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(25) Evaluation of glass composition range suitable for solidification of secondary wastes from treatment of
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Research and development on preceding processing methods for contaminated water management waste at
Fukushima Daiichi Nuclear Power Station
(27) Cesium volatilization from used inorganic absorbents
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[3A13-16] Stabilization &Immobilization 6
chair: Junya Sato (IRID/JAEA)
Fri. Sep 10, 2021 4:00 PM - 5:15 PM Room A

[3A13] Investigation about the hydrogen generation behavior from Geopolymer
*Rui Akayama', Kanae Matsuyama’, Masaru Yuhara' (1. TOSHIBA ESS)
4:00 PM - 4:15PM

[3A14] The influence of electron radiation on the mechanical properties of
geopolymers
*Yaru Yang', Suematsu Hisayuki', Thi Mai Dung Do", Thi Chau Duyen Le', Isamu Kudou?, Niihara
Koichi®, Tadachika Nakayama® (1. Extreme Energy-Density Research Institute, Nagaoka
University of Technology , 2. ADVAN ENG. Co., Itd, 3. Nagaoka University of Technology )
4:15PM - 4:30 PM

[3A15] A geopolymer for solidification of radioactive waste
*Eiki Adachi’, Nobuyuki Sekine', Marcela Brazsekova?, Maros Juraska®, Milena Prazska® (1. Fuji
Electric, 2. Jacobs Slovakia)
4:30 PM - 4:45 PM

[3A16] A geopolymer for solidification of radioactive waste
*Nobuyuki Sekine', Eiki Adachi', Kimihiro Onozaki', Hisashi Mikami', Marcela Blazsekova?,
Maros Juraska?, Milena Prazska®, Toshiyuki Takeda®, Moegi Tomura®, Hirotaka Ohura® (1. Fuji
Electric, 2. Jacobs Slovakia, 3. JAPC)
4:45 PM - 5:00 PM
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Investigation about the hydrogen generation behavior from Geopolymer
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The influence of electron radiation on the mechanical properties of geopolymers
*Yaru Yang', Hisayuki Suematsu ', Isamu Kudo?3, Thi-Mai-Dung Do', Thi-Chau-Duyen Le!,
Tadachika Nakayama' and Koichi Niihara'
'Extreme Energy-Density Research Institute, Nagaoka University of Technology
2 Technology Development Center, Nagaoka University of Technology
*ADVAN ENG. Co., Itd.
Abstract
After the decommissioning of JMTR, the geopolymer treatment method for difficult waste ion exchange [1]. The potassium and
metakaolin-based geopolymer is irradiated by ETIGO-III at room temperature from one to four shots. The Vickers hardness were
decreased after irradiation but did not affect by the number shots. The current results show the stability of metakaolin-based
geopolymers under electron irradiation.
Introduction
With the development of the nuclear industry, there are inevitable problems of nuclear power plant abandonment and nuclear waste
disposal. The disposal of some radioactive metal ions has not yet been well solved. Geopolymers are inorganic polymers composed
of AlO4 and SiOy tetrahedral structural units and a three-dimensional network structure [2], This structure is very conducive to
dividing and enclosing metal ions and other toxic substances in the cavity; at the same time, the aluminum ions in the framework
can also adsorb metal ions [3]. It can be applied to nuclear waste treatment [4], catalysis, adsorption, and other fields. The stability
of geopolymer under irradiation is important.
Experiment
Geopolymer samples were made of AFACO silica, metakaolin powder, potassium hydroxide and potassium silicate solution with
molar ratios of Al: Si: K: H,0 =1: 2.1: 0.8: 8. The potassium silicate, potassium hydroxide powders and the distilled water were
mixed. The solution was stirred until complete dissolution of the powder. Then, the solution was cooled to room temperature with
an ice bath. EFACO silica powder was added to the solution, stirred for 1 minute, and then metakaolin was added. Finally, the
slurry was totally stirred for 10 minutes to synthesize a geopolymer sample. Samples were cured at 60 °C from 1 to 4 days with lid
respectively, then demolded and moved to RT until the 14 days. The potassium and metakaolin-based geopolymer was irradiated
by ETIGO-III at a peak voltage 2Mev, and a pulse with of 100 us from one to four shots. The Vickers hardness of geopolymer
samples was measured after ground and polished by a diamond paste to become mirrors. Vickers indenter was loaded at 1 kgf for

15 s with 12 measurements for every sample to analyze Vickers

0.14 A
hardness.
. . < 0.12 1
Results and Discussion %
> 0.1
The Vickers hardness (as shown in Fig.1) decreased after the z }~ I
irradiation but did not affect by the number of shots. The stability ac%; 0.08 1 by 1 *~--l ..........
el
under ionizing radiation indicates that geopolymers have the £ 0.06 1 \
potential for processing nuclear waste metal ions. g 0.04 1
Keywords: Geopolymer, irradiation, ion- exchange, hardness > 0.02 1
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A geopolymer for solidification of radioactive waste

(7) Evaluation method for a geopolymer soundness
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A geopolymer for solidification of radioactive waste
(8) Full-scale Solidification of imitated waste using geopolymer solidification technology SIAL®
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[3B01-04] Nuclide Adsorption &Separation 1

chair: Tomofumi Sakuragi (RWMC)
Fri. Sep 10, 2021 9:30 AM - 10:45 AM Room B

[3B01] Development of Minor Actinides separation and storage technology by
process using flame-retardant and low heat of vaporization diluent and
CHON extractant
*Koichi Kakinoki', Takashi Shimada', Naoki Ogawa’, Ryokichi Hamaguchi®, Taisuke Tsukamoto',
Masahiko Nakase?, Miki Harigai’, Tomoo Yamamura®, Chihiro Tabata®, Mariko Konaka® (1. MHI,
2. Tokyo Tech, 3. Kyoto Univ.)
9:30 AM - 9:45 AM

[3B02] Development of Minor Actinides separation and storage technology by
process using flame-retardant and low heat of vaporization diluent and
CHON extractant
*Miki Harigai', Masahiko Nakase', Tomoo Yamamura®, Chihiro Tabata?, Koichi Kakinoki®, Naoki
Ogawa®, Ryokichi Hamaguchi®, Taisuke Tsukamoto®, Takashi Shimada® (1. Tokyo Tech, 2. Kyoto
Univ., 3. MHI)
9:45 AM - 10:00 AM

[3B0O3] Development of Minor Actinides separation and storage technology by
process using flame-retardant and low heat of vaporization diluent and
CHON extractant
*Tomoo Yamamura', Chihiro Tabata', Mariko Konaka', Masahiko Nakase?, Miki Harigai?, Koichi
Kakinoki®, Naoki Ogawa®, Ryokichi Hamaguchi®, Taisuke Tsukamoto®, Takashi Shimada® (1.
KURNS, Kyoto Univ., 2. Tokyo Tech, 3. MHI)
10:00 AM - 10:15 AM

[3B04] Development of Minor Actinides separation and storage technology by
process using flame-retardant and low heat of vaporization diluent and
CHON
*Chihiro Tabata', Masahiko Nakase?, Miki Harigaiz, Kenji Shirasaki®, Tomoo Yamamura', Koichi
Kakinoki*, Naoki Ogawa®, Ryokichi Hamaguchi4, Taisuke Tsukamoto®, Takashi Shimada®* (1.
Kyoto Univ., 2. Tokyo Tech, 3. Tohoku Univ., 4. MHI)
10:15 AM - 10:30 AM

©Atomic Energy Society of Japan



3BO1 2021 DAL

HMRMEESIEBFERE E CHON HFIZANV-FOERIZLS
MA SRR ER DR
(7) RAFT—FIF /4 FORRREIV LT MED2)
Development of Minor Actinides separation and storage technology by process using flame-retardant and
low heat of vaporization diluent and CHON extractant
(7) Concept of the separation and storage for Minor Actinides (Part2)
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Development of Minor Actinides separation and storage technology by process using flame-retardant and

low heat of vaporization diluent and CHON extractant (8) Extraction behavior of Np
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BB EAR S LB RS & 0 e MA 0B o2 A O 720, @ L-OVBER T 248 L, EARETIC
£ % Np OAfi#FH# & DGA 12 K 2 hhHHEkER 2 920 L 7=,
F—TJ—F: X7V =vn, G, BREL, A KoTadnh—Ry
1. #5 I BEAMHER R LB IRA & DGA I 2 F W i LUV BEIR ) B O MA S B2 fRE L T s,
Am DAH72 53 Np byBEN ATREIC 24U, BESER ORISR ORI S8 5. R TREZTED 5
i > NpO2 I3HEEAME < | BI=RAVICHIH T & 2 A E S TR, £ 2 TREBEMA DK E WV Np'
BT TDHZET 3 MMDT 7 F /A4 REHITDGA THHET 52 & & L, U —AFRQG)THE Lz UY,
U0 TOPiialR X — A L L, Np OEMIET &l F2BRz % L7,

2. EREM  FEBRIIESRA LIRS LY . A

. £ 1 EBRAE
KA BRI JEFTE B o 4 — TG L=, A S

. N . Components Value
J7 D kL7 Np A by 7 BiRIE Imol/L g4 fivy  Phase [mmolL] TolL]
T 8 mmol/L IZFAB L7z, ZHUCliELERlE LT . Metal Np*~. NpO,” 0.001
ROV MNH)ZRM LT D% A4 & 71— B q Retention agent Hydrazine 0-0.1
ZHWCEREDE 20mA TiEJE L7z, Np Offifkix UV- Acid HNO, 1-6
Vis Spectrometer (Lambda750, PerkinElmer) CHfgat L 72, o Extractant T2EHDGA 1-100

e NN . Organic Ivent n-dodecane/
MR EARA & LT e K59 2 (n-DD), /A R o Sotvent , wrdodeemne

T VA e J—R U (HFC) & v 7o, S 70 SEBR 551

% 1R Lic, FIREOMHEE C T e & o - HAEMBICERBOKBEZRML, 1 FEESE Y Lz
Bl BE LT, BRI L 72 AR L. B U 7L D0 B AR ICP-MS (8900, Agilent) T Np DE& A 1T -7,

3. FER LER BHLRICHIE O Np IO UV-Vis-NIR A2 kL2 LV . NpO2 H KDL 23142 L. Np* H
KDOWIHABSLE EAR D | BAHCMEFRE SN D Z & 2R L2(® 1), ML EMHIC OV T, U & ERRICH
BT COMREICLY 1 hABTY 4 lSHERI SN D Z & 2R L, Wi, RS EEK 2 1R LT,
DD & HFC OW TN OEEE T H B D FFIE Np*>Np™* & 72 0 | EARETTH D OFhH /0Bl D s ST 2 7R

i,
058 30
1 mol/LHNO; + 100 mM N,H, 25 Vertr XF - Np(V)
048 X 20 | _g—p-DD- Np(V)
— 1 monthkept 1.5
0.38 10 Vertr XF - Np(IV)
. o 05 —8—n-DD - Np(IV)
2028 &
© 200
-0.5
0.18 7
-1.0
0.08 -15 @
2.0 Sfﬁ
-0.02 2.5
350 550 750 950 1150 0.0 0.2 04 0.6 0.8
Wave length [nm] logHNO,
B 1 Np ORI L 5 UV 2<=2 Lozl [ 2 Np /3L I E SRR HE & Vi oo

4. B ARSI TR i B L [RIATF 72 2 A1 L 72 (17K0086, 18K0108, 19K0002, IRKAC-0019),

*Miki Harigai', Masahiko Nakase', Tomoo Yamamura?, Chihiro Tabata?, Koichi Kakinoki®, Naoki Ogawa’, Ryokichi Hamaguchi?,
Taisuke Tsukamoto®, Takashi Shimada?

Tokyo Tech, 2Kyoto Univ., 3 Mitsubishi Heavy Industries, Ltd.
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(9) 78 - MBABICKEZHLE - V5 VRIEMDER
Development of Minor Actinides separation and storage technology by process using flame-retardant and
low heat of vaporization diluent and CHON
(9) Productions of uranium-based solid matrix containing lanthanide

by distillation and heating processes

*ILREARE Y, BT, NP EER Y PEIEE Y, BHEZER Y, FiR S0
AL RS, TEE RE G, BEAR /A, EBHE B
'K, 2K, *MHI
W TG ONE~A T =T 27F /A4 K (MA) 1225\ T, K HERRE DI, 2Wic b2 E 2wl
MIBEEIRE L CTRET 5 & OBlRN D B IR KB B 2 W T 2R 0> D O TE BN 72 BR L A Ak
iRet Lo, RERBEHEERE L CHAMEEZ AT L0 7 b~ N v 7 ZAOFT Gt & .
A PO BEEICBET 2 Maks R e ®E T 5,
X—D—F:70F AR, T4 4R, @watEEmRey
1. #E & L VUIINTEREEY OB FEM 2 KT 2 72010 MEHEBEED NS~ A F—T 7 F /4 K (MA)
ZOYBEL. L L EARIEBICE R URE 5 2 L AR EO 2L LTIRESNTWS, v F—7
IF ) A REGEREIC L > THBEL7-%OBBE7at 2L LT, ZOMHEESEEEZRY L, %A
ISR LB TR R~ 5 2 & CIRETEERPRBICE S Z L N TE 5, AllFha 1, 7R8I X - THhibg
BENDEERZTD M FEZRELT0D, MA OF#cHEE L THTEEAER L, V7 V28 0RRE S
DR THEBLEEZIT, SoNTBEERZMEBVLEET 2 Z & ¢, AN by 7 romafE~ ) v
AT A ENTZFEEERE AR T D LTI LIz,

U, Eu)O:
2 BB EAEERCARA Y LTO HFC (S o (U, B0z
=R, N—= LV XF) IARAIEEE L, W ng_ =469'2§/%
N TTRETH 5, M LA Lmicy 5 ¢ : a- 5.4620(3) A

S5(6% (0.6 mmollL) WML, Zh# 80°C THIEAY

% & HFC150g & 1 3B e L CREEZEIR LT, -15°C e M‘“’L—J F\ . :
Ot S R U L, N

oW J,t . oo "
AE%, B L2 E AR — MZo®, EXIF T T 0T TR
THERL LT, BRI BB HE ORI R O E o= Fig. 1 KRFIAK T TOBERALEIZ L > TH L
12 300~500°C D KKIRFAG H CHERR L7, IC AR [E{ED XRD /37—
Z+obRET D7D, 600~900°C, BEZEH TR A
ToTz, BB, wAaEELOT=DIzT VT - KEFRFKH T 800C~1000°C THERR A 1T > 7=, 557 [#
{RITHK XRD, SEM, CHN Jis£50#8T, TGA ThEdbiE, K125, FRAEAHEYM OA BOBLR) HFHE L7,
3. EREER AHBREICX BRI, 1 Xy T H720 10 DFEE KT L, IBEEIIRIT 95%LL = THh
ST, EUEEEOYPEIZ DWW CRmEN ZREECRET 52 Z L TREMM EFRIETHY . BRHRETH
DL HHER Ulo, BERERE T, MO « REHPBEARZIZIX, FEIT UsOs & D WL UOs DIERER & 5T
WA Z ENbhoTlz, FEOEZEHREEREG b FMEIZ UsOs NEMD TH 7228, XRD E—Z7 BlE L, LY
FEARPER B E > TWD T EPRBINT, REDOKFEFFKH COREMRERD & IZTHADOU, Ln)02 135
517 (Fig.l), TGA X° CHN OFERNDL . 517 U0 RITHEHY 2 EORMM &2 12T E A TE LT,
AT vt APMEEIHE Ui A EEA R A AT D AR TIETH D Z RSN,

*Tomoo Yamamura', Chihiro Tabata!, Mariko Konaka!, Masahiko Nakase?, Miki Harigai?, Koichi Kakinoki®, Naoki Ogawa?, Ryokichi
Hamaguchi?®, Taisuke Tsukamoto®, and Takashi Shimada’
'Kyoto Univ., *Tokyo Tech, MHI
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MA SRR ER T DR F
(10) {ERBKBEICKHPHEABEERRILYDER

Development of Minor Actinides separation and storage technology by process using flame-retardant and

low heat of vaporization diluent and CHON
(10) Synthesis of fluorite-structured metal oxides by low-temperature hydrothermal method
M TRE | PMEIEES ?, BREEME S, PlESRR S, IUATEIRE Y, R T
AN s, A RE Y, B R/ BE EY
VUK, TR, CHRER,  “MHI

ATV =T L FZ T T B RO Y U AOHERIERIEY DR KBVE RER T o7z, FxlTIhE
T, BEARMECEIT 227 =0 AEREOKRGRICHKD L TE 2, Sill - SEREITLEEH Lo
UAZ %MD e, RVERPHRER COGMAEOHELZ B Lz, 4 iV 7 B8R0 Y U LD
I, AR 7Y =0 DaBEA A EAL 8% ETHRMULIZbOZHRIRRE L, KA HURER & LT
TR UBRIEE RN L2 RICOW TG ZIT o7, ZOFER, 150CLLF TR Y =0 AEWMVIALE D T
YEBIUOR Y U LAZRAEIEREN LR T D Z L el LT,

X—D—F:T7IF AR, ToH 4R, X7V =0 5, EARERLY)

1. 8 SV VBEMERED NS DL~ A T =T 7 F /A F&, REIE L2 E Lz BERREeIc
g 5 HikE LT, @RI OKBERIENFEEHIN TS, fif, BxI3TBESRETCOEDORT Y
= LEEL LT 7 OBEEROAERICKEI L, R TV =0 AEREREAEEDOY T~ ) v 7 A
WICHHCIAD D Z ENARETH D Z E a2 Lz, L L, BESKO LS el E0REL R 2 &
ITEBEO 7o A TIERS T, L0<A VW RREE - [EIORKECTHITE D FIEORBENPEENT
W5, &I THEXIFE, HRBRRICT VT e R EOBTAIZIINT 5 Z & T, 100°CRI#%Z OIKIR T @k 7
Y OKRBA RN AR/ D 2 L B FGRE LT, AR TIE, ZOREAKRBEGRIEEZ R 7Y =T A R—T7RICH#
AL, 27 =0 AREE LIcsAfEmiED by 7 o246 L2 I E Lz,

2. BERFEH KBEGHRERITN Y FREEZ W TTo72, Np: U Dk R
FOWEE) BENEI0:100, 1:99, 3:93, 8:92127/2% & 517 o
BT RRAIRICIE TR & LTO 7 I VSR A T2, A TVITE :
ALTz, THHDAA T2 MBSOSERIC AL, 100~150°CT 8 KFEN :
BAL7z, Bunte, mOoBEC K0 ERSBEL . ERZ R XRD THoAr

L7, E7o, BIRBMIE Z S E2WEHER L LT, BV DL LRIV =

U LOMBE DRI OV T S FEROKAGRRFER 2TV, 5 bl L

I & EEAERH O Np & Ce DIRFEZ ICP-MS I X > TER LT,

e’
3 RREBER AMAROME, UNp A CHIBEOBAREKS, CeNp ;'ﬂ A

Le s

-
&

F T AL HF R EOMREERI G LNT (Fig. 1) 2 HOH
KO XRD ~Z — 0%, s AikkiE (ZCHEE Fm3m) Tl Tx, O HE
DAL DIRNIT R B 72> 72, XRD 23F — BB 47 U-Np % Fig. 1 KEGHIZ L > THROM
D& ELUIL, Np IRE DN - TN T 2IRD2 BB A 6N, 2 o . S 70 .
AT, Np A1 7> BEAHE~ b Y v 7 XA S LT AERT S%ﬁf ;;@Ci iﬁ“z;& Ve
WA Z L ERLTWS, £7-. ICP-MS S ofs S, KT Np & Ce o a
DOWRE LRGN TRINAEEIFIE—H L TEBY, EBEARY
T INOORERBEEIIRBEEL T ThHo72Z &b, KBBIGIC X > TEBEA A v MTIEFRTEIRICE
TLIZEEZDND, ZORENS, Ce-Np RIZBWTH, Ce A AU BT DHAHED~ R v 7 A
Np A AU BEE Lz EfEimTE 5,

4. FEF AR EMETIERT O L FEF AT SE ERERE 5 20F0029) (2 & > T L7z,

*Chihiro Tabata!, Masahiko Nakase?, Miki Harigai?>, Kenji Shirasaki®, and Tomoo Yamamura', Koichi Kakinoki*, Naoki Ogawa*,
Ryokichi Hamaguchi*, Taisuke Tsukamoto®*, Takashi Shimada*

'Kyoto Univ., 2Tokyo Tech, 3Tohoku Univ., “MHI
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[3B05-08] Nuclide Adsorption &Separation 2
chair: Takatoshi Hjikata (CRIEPI)
Fri. Sep 10, 2021 10:45 AM - 12:00 PM Room B

[3BO5] Decontamination of alkali chloride baths containing nuclear material by
precipitation and distillation techniques
*Jun-ya Ibe’, Mao Mitani’, Youko Takahatake?, Sou Watanabe?, Masayuki Watanabe?, Haruaki
Matsuura' (1. Tokyo City University, 2. Japan Atomic Energy Agency)
10:45 AM - 11:00 AM

[3BO6] Bioseparation process of platinum group elements and molybdenum from
radioactive liquid wastes
Norizo Saito', Hayato Tokumoto', Kensuke Kurahashi', Mikio Kato', *Yasuhiro Konishi’ (1.
Osaka Prefecture University)
11:00 AM - 11:15 AM

[3BO7] Basic Reseach Programs of Vitrification Technology for Waste Volume
Reduction
*Hidenori Kawashima', Yasufumi Usui', Norio Kanehira?, Masayuki Takeuchi®, Yoshihiro Okamoto
?, Tsuyoshi Usami* (1. IHI, 2. JNFL, 3. JAEA, 4. CRIEPI)
11:15 AM - 11:30 AM

[3B08] Basic research programs of vitrification technology for waste volume
reduction
*Ryo Hamada', Tomohumi Sakuragi®, Hidekazu Asano’, Toshiro Oniki?, Midori Uchiyama® (1.
RWMC, 2. IHI)
11:30 AM - 11:45 AM

©Atomic Energy Society of Japan



3B05 2021 DAL

RMBEEFRBEZRAVERBRHYMEZST7 LA BIEVORRETOER
~ZEBHEER~
Decontamination of alkali chloride baths containing nuclear material
by precipitation and distillation techniques
~ distillation experiment~
R IEER L, =4 B, mE A DR A2, JERS FEZ 2, AniE deia !
VRO TR, 2 BOKIE-F- SRR S H A

HE PR BERIER BT LT L 0 A U 7= iR e DO BEFEIRAL O RITALEE & U CULERAI 23N L T U Z ILE o s . I8
JEZARIZ T U LIS OB TR &2 AT BT 2 2 BEBE DO 7 B A2 BET L T D, AEBRTIZ U OfE S L
T Ce #HAWT, IREALER & ZRRILFR A 5 7 0 A TITV, L 0 RO WA TERBR AT 72,
F—0—F: AL, WREIE, UOBE LB, BUEAW

1. ®E

LA ALEIEIL TRU ORI FAIREZR 2 & B LZ2EENRSVEOR| SN, & E TR N ITHhIL
TW5D, ZOiafe T4 Uik 2 JEIEMMLT DRILEL L LT, IBFIZRIN L. U Z LBy Bits . Bt
TR ISR T HE A RROBET 5 2 B 7 o 22 BF L TV 5D, AFEBR CIIrDB LR & 788 WuP 4
e ATV, X0 EEOLBIGE WS TEREITH 2 LT, EEEOMBIZHET T, ROTERESE
PE 2338 F AT REDREAm L 7=,

2. EBRAE . L
YA HE(LICI-K CI=58.8:41.2 mol k% 7= 1% NaCl-2CsCl=1:2 mol )iz 1able.1 Salt Collection rate in LiCl-
5t U OB ORI Td 5 CeCls % 5 wv%, IO Li0 % Ce 0 KCl and NaCl-2CsCl baths
WV BT AL RGRAUIC 150 %,200 Y%ofH X & e AdL, ATE LiCI-KCI IR Q) KM (h)
DFRFIEBEN~FEDIAL, BT LT, BRUF CIaal S &7, Wt B150H 89.8 4
IRE LW 800 CTITo7-, ME%, BB+ ArfilR 7 o —7 7R v B200H 34.0 2

7 ZAWIZFF BiA R ZREE AT OB &) B RIER 2 R 72, [

T I TR BT ATV, FEEIC ST IE XRD R, oY 322 *

U XAFS HIE 247 VR T O Ce DAL RE % 34l L 7=, XAFS — Nacl2CsCl

WE L, KA YRR SPring-8 BL22XU ICBWCEEL, 7 — B130H 5 4

A DOFEMTIZIE. WinXAS Ver.3.02 2/ L7, B200V 58.8 6
C150v 105.1 5

3. BR-EFER B.../\w kB, C.. iR

Table.l |2 Li,O DOUSINE K UK B R 4E & #i 2 7= RO K a3 H.. B8R V. e
BRI, RALER & ZR B AR & N F 7' a v ARITIT o 7256 L
e ATIToT2 A ETHIRT A ENRNyF Tak X EER%ED

NaCl-2CsCl melt

WHEINETH -T2,

Fig.1 |2 NaCl-2CsCl 812330 % PLIEW | 758 W ] Okl PRk ——Ce0,

D Ce-K WL B D EXAFS B4 4 759, EXAFS R84 Ml % CeOCl
L UER & CeOCL, i) & CeOy DATIANALIL TH Y | EXAFS ___recipitation

EEBEICRB W T B EBEU L 7S TH D, CeCl 12 LiO &
W52 & TCeOCl & LTIRE L, BB ZEITO 2 & TIRDARZ
L. % L7257 Li0 & CeOCl L. CeOy AR SN D &
EZHND,

EREND, WL CeCly DIREWIZ Li,O % Ce OE EITH L
EFEFMAIIT 150 %N L7250k 4. 800 ‘CT 6 AR 217 9
Z & T 100 % < O A SyEE LT, HEIEIGER < 7R D1 EERE Y

FTIx(K) - K*|[arb unit]

F1 D Ce DALZEIRBEIZIRLMNCIT-S < 2 B30 | 43 Bl LT3 7 R[A]

% Ceylj:*ﬁ‘lﬂ:ié}j/b f:ﬁ 75)’3 f?/: & 75) % ~ %%%‘f@m@&: %) i@ﬁﬁ ﬂ‘ﬁ% N Flgl Stmctura] functions of
boZ L 7?)’7“]41 Si7z, = HIE LICI-KCHBIZ OV :C Dt RRALEE precipitates, residues and comparison
7%{4: %@7\_ f:%é\o)tﬁlﬁlﬁg—z‘ ﬂl’)b \«C?‘,ﬁgjl\—a— E) ?’L‘E < 3?) 6 ° Samp]es in NaCl_ZCSCl bath
SEXH

[1] Central Research Institute of Electric Power Industry, Denchuken review No.37 (2000, in Japanese).

[2] J.Ibe at al., Atomic Energy Society of Japan 2021 Annual Meeting, 2108, online (2021, in Japanese).
*Jun-ya Ibe', Mao Mitani', Youko Takahatake?, Sou Watanabe?, Masayuki Watanabe?, and Haruaki Matsuura'
Tokyo City University., 2Japan Atomic Energy Agency.
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(1) RUBBICXIHEEBEMIOOBRERTER. T I T2 0ORBIRMWE 5B
Bioseparation Process of Platinum Group Elements and Molybdenum from Radioactive Liquid Wastes

(1) Selective Biosorption of Platinum Group Elements and Molybdenum
from Nitric Acid Solutions Using Baker’s Yeast
A BAL B Y g &E Y
PN TSRV NE

e — 1

ik w N R

BB th O 0 7 AE b E R (AeRo®k, €U 77 ) O niiREA s LT VBERE
MANT, BFITCRERERIC RIS TSRS, M, 7 A 4 OB OV TH LI LT,

F—T—F: @ VVVBIRIERIR, A@RTHE. T 7T 0 AN AR, RESRIRETE A . R IR

1. #8

R TEREIRIC & £ 2 1 7 AEURE I ECHE (AeEE, T 77 0) x4 Lie o A 00 B i
ORI & HIEZ, BEFEiR T O 0 7 AEkE4A B A 4> (Pd(). Ru(ll), Rh(ll), Mo(VI) %ZFRET 57
DO LWL UTRUBERNCE B L, £ O BERREREREIC KA T S RIS d6 K OV BRRRME 0D 5288
DWTHRETT 2 & & biz, BESRA A UVRERIIRITITEGA 4 ORBIZ OV TR,

2. RBRENB L UERAZ

NUBEREL LR AFRES DA 728 K (R RE) 22 FHV 2, BEBEFER I, 5.0 mmol/L @ Pd(NOs),.
RU(NOs)s, Rh(NOs)s. (NH4)sMo0702°4H,0 % Z i Z L& Te 2.0 mol/L FHFE/KISIK T 5, — P RER O BLEEFEIL
X, AFA A & U BT N, RFHEMEZAERMW Zr %51 PA/Mo/RU/RN/NG/Zr SREEATATK CTd 5
A ST BERR LSRRI, FTE B OSBRI R R 2RI L, IR 34°C TRy FIEIC K o TITo 72,

3. RBRERBLIUEE

% Pd/Mo/Ru/Rh SRARERFENT A~ & DI E 4> W 80 - PA(I) 1 L i 2

B A BREE ORI, v BIEH 1 oo | _

TONRVEEROYE LRBROZE 2R L Q 40 I

7= (K1), T72bb, v #ES (<3.0kGy) E ol Mo(VI) |

OEBEZT T TR s ES  F  Ru(llD o o )

JEA A WAE SRR IR 20 S A ’ 0 20 er 9Io 120 0 30 60 90 120
¥ 5] [min] IEF & [min]

S BERREOBSENEALIX Pd (1) > Mo(VI) >
Ru(I11) > Rh(II) & 720 . 60 min O[a] 534
PRI T PA(I) A A BREFRIT 70 %,
Mo(VI) A A v FRERIT 2% TH o7, 72
B. Ru(lll)A A BREFRIT 3T, RN A AU BRER (F—FFDlAEN) Z0%EE LR T,
Flo, NUBRHNC L DT T AERIEARE A A U BRERICRITTHEBERME R X O E A 4 DI
HIFFERERIX, MEOHFA DD TR CILREHEZHE L, YHICNERET S,

Xl 1 Pd/Mo/Ru/Rh SRFHFRIEIR /N5 D H 7 AEALY; 48
A FUBRERIZ AT T S U FEREA~O y RIS R 0 522 (il
JEFE 16 g/L = 5.0x10™ cells/m?)

Norizoh Saito!, Hayato Tokumoto?, Kensuke Kurahashi, Mikio Kato! and "Yasuhiro Konishit

10saka Prefecture Univ.

- 3B06 -



2021 ERDARE

B BRZES) DBV 8T T2 4 T R BEALEAT D FARRTF 5T
(87) 2020 F-EE R R R4

Basic Research Programs of Vitrification Technology for Waste Volume Reduction
(87) Research report in 2020
IS s, G RS, GRVED L PN IEAT S, R D5, THEA WY
'THI, * HARJFER, 3 BT FrFepa s esns, %70 h emt et

FME T, BIREHN A 7 LV OHEREIZ I 0 FER m B BE R EHFOMOXIRE O FALER M T D & E BB X
B, THBITHED & LUV I (UL FHLW & W OO)RFEAET D 2 L L2 | B - LS HiE L&
722 DB N SIE L 72D, £ 2T, 20194 % L 0 ERGE B IREH-OMOXIREL O LB AE WA T 5
HLW Z %824 T A BT O B i 217> T\ 5, AE Tl 20204EE £ TORFEMZEIZ W TR
EI5,

F—U— N BIREI A 7 v, S EBESEY, 77 A EL, BET 3 m A BE EERREL, 671 3 MOX R, MA 43

1.5

e E T, R JIFERT O DR e BB BT 18] U TIREL O SR BEREAL M ED TR D | B
PREHE A 7 VORI I EIREEEERES MOX BREFO FALEE B TN Z LB X b b, £ I T, FL
FZHEWIEAET D HLW OMBEAELT 5 2 & 2720, AER - 5 HiE L & O -T2 5 MR NS L 72
b, I T, BT RNX—TRFEHEE R 31 ~5F0 2 4 U FEFEY) ORI T 7= 7 Z A [EH
{EHAT O FMEIFEF ) 1B T, THI, BARRFEA, RO, R0 4 FEF BT, @B e
L MOX BRELO FALERIZEWIEA T D HLW 12)85 U= BEE N B W IR 2 G 1o 4 T A BT o bR 3
BB E L, HTAELEIT O BRICIE, MA DEELEEON Sy U A5 EBE Lo T ARMEAN OB 1T 5,
A lal, 2020 R EIC OV THET 2,

2.ZNETORE = - 5B
2020 4RI E TIC, ERRBEEEIAERS L OY MOX Ak 2l |2 kol
Xt E LT, AT AFEGEANB R 2 Fhi Lz, & ¢l 2 LR AR

T, ERBEEBRENS LY MOX BREHZDWT, M8 ;
EENDMA T U ORI AT, MA SR o7 et | Masag)

3

?;}ﬁfﬁgﬁﬂikirﬁﬁﬁiﬁﬁ_ﬁ

R4 5 X EULIRDFHEICANT, KEPRBEM  fasie o s TS o
RSB OBANORE L, FLTC, BRAEL T RRRERDARE
+% MA ST 5 A BL AR 217> T X 7=, R -
ERBEEEREHC BT, H T AR O B & 1T — 2L
o, BAT BT ARV T ORI LE e, | M e 0
E7e, NIEEFSE T, BEFECOVT | B g ¥ i =
Bt AT - 7. Frp

I 6T, FHNOIREREZ BN ORET 5& L

OV S ERUROMIERTT, 5L, 8, T

OB 2% L TV 5, . .
MOX AR BB TR &R+ ol L~k W1 FUETRS LU A X =2
77 ABALHAT L LCIE, MA SHED HARBITE b DftC

S L. WA VEHESE O SERERT AR MA SHERAF O L WA, MA S 27 ADOMI% % %M L7,

3. 5% OREREE
ARFEEICBWTL, FERBEAEVRTERIND @IRBEEREZ T T2 <L %A MOX B2 x5 s Lic
T A~ MU w7 ZORFEE LT T ZAEEREUF OB O Eb, T AEL TR X OERRE LA
BT » L5310 L7 MA Sy BEEAT O R . MA S BELER% D ) L~V BEIR D il 72 7 7 A B T I D0
TORBEZEDDHETH B,
BRE AR IIREEER G T X )T PR 31 AR U BEEEY) O A T 7o T T A B B e 2 )
[0 2 4F FE RO PEBESEY) OB T T2 0 7 A BHEMT AR EE) OREO—EHTH D,
*Hidenori KAWASHIMA!, Yasufumi Usui !, Norio KANEHIRA 2, Masayuki TAKEUCHI?, Yoshihiro OKAMOTO? and Tsuyoshi
Usami*
1Japan Nuclear Fuel Limited, 2IHI Corporation, 3JJAEA, “CRIEPI
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(88) EFRF MOX R EEDH S5 AELHDRER & 053 BEBEA DR E T

Basic research programs of vitrification technology for waste volume reduction
(88) Effects of heat generation of vitrified waste from spent MOX fuel on repository footprint

R, RRE S, RIERE - RARRER 2, PIILER 2
VERER&, 2IHI

UO, JABHFEE S 2 B35 Z & THEHE MOX Bk D T A FLAROMLA-C BV R 2 3 L, AL
WY AT D~OBEEL L CHEEAREFmE~OEBIZOVW TR L, SHI1T, BEWOA XY
\ZHBS DT A—2 Th HPRBEEOREIZ O T H IR - BE LT,

F——F: BB A 20, MOX, 7 AR, BREERE, HUgLsy, F8EAE, W55

1. #8

Lt 7 W —< VEHRI OHEREIZ X 0 HMAS A I A M HE MOX BRENT, TERDOBEFM I LR A&k
TREDORMPDLREWVEO B~ AT =T 7 F =K (MA) BELEGENTEY, RELSTOBICHT T ALH
{LARRE LAy B THFE OB S SN D, Z O 7= DMy OB 1 CREEDWERE - 4%
FEIRISE OHEARBRR N D SN T 5, BEUCHET 5 MA OEREX, MOX K @ Pu [RINL AR S
WIKTET D728, AR TIE, UO, BB A2 Z 8T 2 Z & THEHE MOX Bkt ko 777 [k
RO BEZTM L, L AT A~OEEE L U CHEERET B ~OREBIZ OV TR L7,
X HIT, PRBEREIZ L 2 BEFEMIRAR & BEADBIFRIC OV T H IRt - B LT,
2. WAk

MOX JAEFD Pu DFARL L D RRFHI L, FALEE T 2 H % UO BB E LT, PWR K& TN BWR DO AEHESL (I
D LRA ZHE U7 BRBERTH 1 ORIGEN 2.2-UPJ Jx OVFEZNWrififE 7 4 77 U ORLIBJ40 % H\WCiT- 72,
il FHE MOX IREFOIRBES 1T, 1/3MOX B HEPIOME A FEESRM & L TR LT, 3y AT LD
X, 2 F OO L7 7 Lo A — 20T T VA L, COMSOL Multiphysics 2 72 24
fRIEFHEIC L0 | TR IR O L & FF I L 7=,

4

. REREER i PREE AR EAR)

112 MOX 7 7 ARLARGAHIIIR 15 45, Bedeia % N TR bt

22wtv) & FERROFERZAL 2nd e M1 TR EZ AT o . +§zgm;§ziﬁ:m;
B Pu BALELIE EE L7, ANRORBBEOHLZE 5 | i
0.35kW/ATH Y . MOX 47 AE{LIKIE, fEk0H 7 2Fl & °1
KIZH~ BB R 5. 2O FEEk OEEN 100C % 0L
Z LY | BEEMEH RO Y ORBRENEEL 2D, "

Fo. ERRBEEALICEW AT 7 A EGIE % O w1 E TN et =
ﬁ‘57ﬁ‘ 7%] 50 ﬁu%@%?ﬂf(i%@ﬂ;ﬁﬁﬁlﬁiﬁﬁ‘é - kﬁ)ﬁj\ ° 0 510 1(‘)0 1£I'>0 2(I)0 2;30 3(‘)0 350
Mo T BRBEEE DI AE 5 FP OAERRE DO BN MA DR $5 R EHL S B E 4]
BOEINEY HEL RoTzizd, BEEMERR —EDLRMET X1 SRBEEE IR D MOX 4T A
ol LTV D ARSI, RO L 2D MA BERSHY e DRI (Pu WAL —E)

T AR 1 RbT7o 0 BB LIc LB Z D, FEBRIZIK 1 ROBBREEEIZB T 2 BELERERKD K9
WZERBEREAIC KX D FP AREOHINIIEE CTh 5, —F. Pu B{LEABBEREIZ)S U CHpifF LG E& T
. RBERE OB WIS EVE SN 2B 235 Hivie, ZAud, @B LIZ VY MOX kLS LT
R D PuMBEIML7ZZ EI28 0 | MA OAERBEDOHMEN FP & ERl>7-72H & B 2 5, MOX 7 A[E
EARRAF S 3T 2 R, B, BEFHE, Mk 2 S LB T —va o CEE L CHET 5,

BB AWML, REEEAERT VX —T T5F0 2 EEH M FEZEY OWERA 7 7= 4 T A B EA O BT
FE| OREO—HTHD,

BEXXER [1] BB 7 VBT, UL PFZERRSEEE 2 IRELD & & (1999). [2] BB 7 L BRFHENE, &
REEHEAS, %2 K TRU BEEWLSIHFZEERZEEY £ & H(2005) [3] BFNIEEEELRETIFLEERMHS « 3
B AR PR HERR I WV DI D IR A BRI LI BHT DV T (1995)

*Ryo Hamada', Tomofumi Sakuragi', Hidekazu Asano', Toshiro Oniki?, Midori Uchiyama?. 'RWMC, 2[HI
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Atomic Energy Society of Japan 2021 Fall Meeting

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

[3B09-12] Nuclide Adsorption &Separation 3

chair: Sohei Sukenaga (Tohoku Univ.)
Fri. Sep 10, 2021 2:45 PM - 4:00 PM Room B

[3B09] Basic research programs of vitrification technology for waste volume
reduction
*Tomofumi Sakuragi', Ryo Hamada', Hidekazu Asano', Toshiro Oniki?, Midori Uchiyama?® (1.
RWMC, 2. IHI)
2:45 PM - 3:00 PM

[3B10] Basic research programs of vitrification technology for waste volume
reduction
*Yoshihiro Okamoto', Takayuki Nagai’, Hajime Taida', Daisuke Akiyama?, Haruya Koshino?, Akira
Kirishima® (1. JAEA, 2. Tohoku Univ.)
3:00 PM - 3:15PM

[3B11] Basic Research Programs of Vitrification Technology for Waste Volume
Reduction
*Kenta Ishizawa', Tadashi Akuzawa', Fukuka Kida', Tsuyoshi Arai', Sou Watanabe?, Yuichi Sano?
, Masayuki Takeuchi? (1. Shibaura Inst. of Tech., 2. JAEA)
3:15 PM - 3:30 PM

[3B12] Basic Research Programs of Vitrification Technology for Waste Volume
Reduction
*Keisuke Masumura’, Tadashi Akuzawa', Fukuka Kida', Tsuyoshi Arai", Sou Watanabe?, Yuichi
Sano?, Masayuki Takeuchi? (1. Shibaura Inst. of Tech., 2. JAEA)
3:30 PM - 3:45 PM
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BESHERZEMORBEIZFA T =7 5 X EMEE it D ERTHAR
(89) EAF MOX MHHEDH S AELAED MA FREICK S RBEBETESR
{LIZ& S0 15EIRD S B &REH

Basic research programs of vitrification technology for waste volume reduction
(89) Optimization study on the heat generation of MOX vitrified wastes and repository footprint by MA
separation and waste loading

TRARR S, BRI, WIERS -, ROREERZ, IR
VR, 2IHI

I MOX BABHO FHALERIC KV AT 20 7 AEUEIRIE~ A =7 7 F = F (MA) 2 K5 58EHHE &
0 WA - RrEHIE ORI T AEERE AR, AOGEBEOEMBRESND Z L b, BEY
AR MA STHEC & 2 S BMEIBUC SV TR L, BESEMIRUA & AL 53 5T OO i (KIS DV TREAT L 72,

F—D—F : BB A 70, MOX, 7 AEULMR, MA S0, HUBAL . REVE, W35 R
1. #E

T E T, BB SN HAFEERENI T X THARE S5 5ECHh A0, #HF MOX BREHD
HABECRAET B0 T AEIE MOX 7T R) XA TREE ORISR ENIERD T Z A BB &
0 %< BAKMII IO T BEEEMIR - A EEARBIC b 2 IR NE CH D, R Pu AR
LA F—=T7F=F (MA) OHEIIEDREANEE L /D70, Wl - iFBRHMOES L. 77 ZAE{k
RS A BRSSO BINNGE S SN D, AL TIE MA SSEECH T 2~ b U 7 2D BRSO HEATEE %
DFFMETE LT, BT D FRME A RILE OSSN S, MA 5B L5 MOX ' F ADFREK
W, SOICEEAIC XD BEEMREE &S EEOREE{LIC OV TRRT LT,
2. FMEiAE

7 MOX #&EE (PWR., BRBEEE 45 GWAAHM, HEIBAR] 15 4E) Z248F L. MOX H 7 A [E{bik D 3 Eh
BN OB AL 31T DAREAA RS 2 BP0 FyE TRl L7z, BEIEMEA RICHT 53 AEAH (K/tHM)
2. ZDEED MOX 7 AEUK 1| K7V OFEEM R EIRED 100°C & 72 5055 HfE (m%/AR, F/ME
444 m¥ARPY) ZRFH LT, A GiEFE (mtHM) Z3R$7-,
3. RREEE 500
Kz MOX H T ADILIGHFE & BEIEM &S H RO 2 MOX(MA%>§£0%)
BR AR, MA SEED2 0 MOX 5 2 3muepy 5490 ¢ )
72 U0, kD 777 A ERARBNZ T, Z D3 EE
PORER EEE D557, Wb TRE L0
& (/T 240.5 mYtHM) #MFEE 35, MA 7B
W EDHRBEFONFIIRE <, GHEROHEM X
0 IAERBN D T2 720 | AR FE O KK 2 AT HE
L, EL, BERBETE S LRI X 0 s a0 2 0 s a0
Dﬁ%%%iétw HEFREKI D 7= D DI & A BENEEE (W%)

LKL MA 4 %Em%fzzmw%\%% YHET 33.4wt% B MOX #'J ALK B E RN 5 2 % BEHE
Th Y | ZFOROISBERITENEI 565 mAHM,  PEAFEE MASEEORE
28.0 m*tHM Tob 5, 4 th A BRE O 1 EI R OB BEE 72 & AR 7RI A 7 VR DB JE L b,
HABAFIZ KL A BLEN 2B G REOFME O E 2 TRELZED TS T ENEHELE D,

PR AL, BEEEAGR= VX —T [0 2 BN BEIEY ORI\ WU 7o 7T A E L o B IT
FE| OFRO—EHTH D,
SEXHER [1] BB 200 A E B O FHALERS: 0 S25E 12 B3 2 15/, TRk 28 4E 10 A 1 BT, [2] #EH 5,
AARF 594 2021 RO KRS (FHEBZRE) . [3] BB A 7 VBRSNS, HUE A FERZES 2 IRILD £ & o,
R 11 4.

*Tomofumi Sakuragi', Ryo Hamada', Hidekazu Asano', Toshiro Oniki?, Midori Uchiyama?. 'RWMC, *THI
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BSERENORBEICE =7 5 RAEL BT O R BHR
(90) MNEMIELDEEE L NILEBRS D XAFS 53#
Basic research programs of vitrification technology for waste volume reduction
(90) X-ray absorption analysis for each element in simulated high-level liquid waste after heating treatment
MRA R, KR SR, AEOEE, KL R 2, BEF BGth 2, NS B2
JAEA, ALK

5 AFLALERI BRI S 7 E O R 5 1A AT AT DD E W DT B I, BBz gk
JLBR U 7= BB O RS XAFS 3072 S0 LT, BURBEIED 2 IAAIE L1 &, A7 A L IR AR
LIESBAD 28 2/ E L, ZALOENCSNT bR,

F—D—F: U7 Z[Ek, XAFS, ™"UFZABHT TR, BV -VUVEER, Bt

1. 8E 77 AEMCABIZ, BEIRRSY LRI T ADRISRIEARTH Y . 7 A & RIET 2Rl 0BERR Sy D
{EFIERIFE T T AL DROSIREZMD Z ENEEE 0D, Fxld, TNETEKIEETH DI 7 A@ER
B 6t U U XAFS & C& 7z, AR TIE, Thad I 7 ABULIRETE 7 0 2B BGA R, BE
WBRANEDX 7ML FRAEE LV, EDOLDICHTALELD, BMVAEN TV ONEHLMNITHZ
& & BB T & o LT,
2. REE AW TIL, @IRBER 2 A8 Lo BR PRI A EH L. BRI O A & BN U723k & JFUBL T 7 AR
(10wt%Na,0 &) LIRS L TIE LBt o 2 A2 L7z, MBEBLZHKT 52 LT, 7 A LT
DI DR ENFIREIC /2 D1F0, H T A EULELE T 1 & 2~ R 2 BER O BT B9 2 B2 @ b TG
TE 5, MMEULERIX, 300, 500, 600, 700, 800°CD 55T, Oy WA &SRR L7 b 2 BEffRRFE L, 10
REEZHE L, b 03EF O, Mn, Fe, Sr, Y, Zr, Mo, Ru, Rh, Cs, Ba, Ce, Nd, Gd % x5 & L T XAFS JI| &
N LTz, BUREFEBRIE. @ koL — I SR ST i S E SRR BL-27B 1238\ T 3N L7,
3. BREEER 300COMBLETIX, B HEATE LT, £ < OTRITMBIENOLFIF %2R Lz, 500C
INEMLEECIL, BUHNMEIERE DY | R TUTBW TR Th - 72y, Uikt RORMARRIm TH LB DL |
Z ) TIEWL DIy, ZOERET, TTIicthoxE s
REAEATOS T L ARRS I, -8 2, Rul, B ape g Weeow]
7 A LR TN % & 3 Ru, 1272 5 4%, BRI HMET 5 B T
& RuO, SN DAL 72D Z E Ny hhoTe, 70X )4 Rtk N, ]
DOH T, Nd DB YFLIBED) Thd D NdO3 [T H RN T &2
Grmolz, KIS, Zr JTERD EXAFS 7 —Z i big b ' 4
7r-0 MM D 2L 2 73, 700°CHIE T Z-0 MIFRRENZ (L LT 300 400 500 600 700 800
WBILPD, SOWEMTHIALRELTROBERES :22;34

. , - counee X1 REHE BRI B LB SR
G N o SIS 0L D R DI A e b
DOEA, 7 AT IAEN DIREFEEEZ A SN2 T 5,

ARG, R PEEE GIRT RN X —JF R0 2 £ SR BESEY) OWAALIC [T T2 5 A BT O FAR T 7e 5 3 |
DEEFEO—EBTH B,

2.1- ]
Zr-O distance in ,/-'

borosilicate glass

Zr-O distance (A)

2.05[ " ]

*Yoshihiro Okamoto!, Takayuki Nagai!, Hajime Tanida', Daisuke Akiyama?, Haruya Koshino?, and Akira Kirishima?
IJAEA, *Tohoku Univ.

2021%F BRRFHE¥S -3B10 -



3B11 2021 FERKDAE

BSHERRMORBIZFA T =15 AEEETOERTR
(91) MA+Ln #ERD =D TEHDGA h 5 L7 O0—DHE
Basic Research Programs of Vitrification Technology for Waste Volume Reduction
(91) Improved TEHDGA column flow for MA + Ln co-recovery
hEE R, BAEE MHY, OKHE mE L ORISR Y, R A, R K2 PN AT
VEM TR, 2 BRI )R SER SE kA

MA-+Ln £[EX D728 D TEHDGA 7 7 AZ-OW T, BRI D AT HE S Mo, Zr F ORI & T DF O
] 2 DWW THRE LTz, ARFFEORE DD BB EDA & OV EDTA /KIEIKR & F 5 2 & TEEEIE FP ot
RV BRI S 4L, DF b1 L9 25 2 &R ST,

X—0—F: @BLoVVREEERER, ~ A —T 7 F A4 R, Wil v~ 777 ¢+ —, TEHDGA
1. ¥E

il 7% MOX BREHZ X, BRI A SRS TH L AmM L Cm EO~AF—T 7 F /74 K (MA) »%
GENDIZD, MA O/ HEEBEAN OB AT O TV D[], FE D Idm LUV ERER (HLLW) 128 &
5 MAINZ @SB 5 2 & # B L L, Tetra-2-Ethylhexyl Di Glycolic Amide (TEHDGA) & i2W &R
Ot 7 v~ 777 4 —EA~OBE A EZRF L T\ 5, ARBFFETIL, TEHDGA &RWAEM IS LT AeikE
JLFER° Mo, Zr Z ORI FP O @ sh eI A B8 L, $EERANC X 2 EEERBNC DWW TRl L 7=,

2. EBRAE

TEHDGA FiWAEMIZ XD MAMID+La(IIDILFEUEZ HE & LT 7 2B BR 217> 72, 3RS IL,
Sr(II), Pd(IT), Mo(VI), Zr(IV), La(III), Nd(IIT), Sm(IIT), Eu(IIl), Y(III) 45 % 1 mM & 725 X 9 3 M HNO; (i1 L
FHfL L 72, TEHDGA &i2WAEM % FetE R 200 mm & 722 K 5 ¢ 10 mm x 4 300 mm DA 7 A7) 7 A EHEFIE
L. sRBRVAIR, VeI (EDA YRR . VAR 1 (ZREE/K) . WBER 2 (EDTA ¥9IR) ZIAVGEIK L, 7 A T
DD OPEHIIKR Z 3 cm’ EIC 7 EEREL L 72, EDA ¥&#RIZ 3 M HNOs IZ EDA 2% 50mM & OF EDTA #i&1% 0.01 M
HNO; {2 EDTA 78 50mM & 725 XYL L7z, &7 T 73 a v DO&EEA A4 % ICP-OES THOHr L7,
3. RERRBLUER

Fig. 1 |2 TEHDGA &i2WAEM I 7 L T 71 7 Loy QS S SAEASSAASARAR SRS AR AR
R %R, Fig. 1| OVEHEOEIET PAI)OT — VU > 7 2R | 1
ENFR, BEFD 757 g ) ~DRANIFE EHR S TE
T 95.0 % Tho72, Mo(VDIZTEFIKRDEIRIZ L 0 FFIS 72 E
B v — 7 D3RR S 472, La(IID R OY Sr(D)id, ZARE/K D@ I

ci/c,
o

BT VARE e — 7 D3 HERE S 4L, Ze(IV)IX EDTA 1@k 14 |- 2l 70 v e
Through bed volume

%ﬁ E— 7 BRI, T H D2 Ens EDA TN EDTA K Fig. 1 Result of the column experiment using
N n - TEHDGA impregnated adsorbent packed column
R DR CHEEIINME FP e E DO EINGHR O EN MR I -, K A : Dead volume, B : Feed solution,

B - C : washing solution (50mM EDA in 3M HNOs),
ETlX, 25O FP nEOEROM L& B L. fEx Mt D : Eluent 1. E : Eluent 2
EIToT2DOTHET 5,
SE X

[1] KREHSC - 282 BARD MOX ELOERE L 5% ORL, AAREFTJI5%E5E, Vol. 45, No. 7, (2003), p. 20
ARWFFTIL B PFEEE BN RV X — T T30 2 5 BURPEBEZEY OWRCIZ T 72 1 7 A ELElT 0 BAZF R H 3 )
DEREO—TH 5,

“Kenta Ishizawa!, Tadashi Akuzawa!, Fukuka Kida!, Tsuyoshi Arai', Sou Watanabe?, Yuichi Sano?, Masayuki Takeuchi?

IShibaura Institute of Technology, 2Japan Atomic Energy Agency
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TBRET P BEZES) DB 1T T2 A T A BEAL BT D ZBHT 5
(92)MA/Ln DBED =D HONTA 7T A7 v —DBFRF
Basic Research Programs of Vitrification Technology for Waste Volume Reduction
(92) Development of HONTA column flow for MA / Ln separation

RS B, BIAGE R, OKE REE Y, AR WY, JERS AL, 1R ME— 2, PTRY IEfT?
VM TSR, 2 BRI TR SERR SR A

ARFFE Tk HONTA &2 EM 2OV T, MA(II) & La(IID DRI 2253 B A 5 — A OME 21T - 12, AR
BRFE NS WA SFUREICEEDENH 5 pH=1.0 125 T MA(II) &38R #91C HONTA & iz A ks
SYBEL. IR ORI KA T MAID ZIREET 2 2 & TR 0 HEA ¥ — LD A[REME DS RIE S vz,
XF—U—F: B UVEERER, ~A T —T27F /4 K, iz u~ 777 41—, HONTA
1. #5

i MOX BREHZIZE AN OB B CTH D AmM L Cm D~ A T —T 7 F /) 4 FMA)VRE £
LIz, MA OFBEEEBEAN ORI NI/ I TV B[], EE BILE V-V PEBER(HLLW)IZ B £ 5
MAII) % &I BT 5 2 L 2 B L L, HONTA(Hexa Octyl Nitrilo Triacet Amide) & =W &4 & 7=
7 v~ 777 4 —EOBMAERFT L TS, £ 2 TAFETIL, B L7- HONTA ERWEM O3S
Rt B OV BEPERE DR T A2 L7 D THET 2,

2. EBRFE

ARFERCIL, AT LFE D TEHDGA #i2 W EM1Z & 5 MA-Ln LRI TR CTHBED R S 7z FP 2Bk & | Sr(1D)
BEOLa(I)E X L L, pH BB E LR OEMERE B 2 T 7 25BRCHlld L7z, SRBRIEIR M OVEBEIR 1% 1R
U pH ORYER KR & AV 72, sRBRES 1L, Sr(ID), Y(IID), La(I1T), Nd(IIT), Sm(III), Eu(Ill) % 45 % 1 mM & ¢ pH=1.0
TP KIS L7z, B 7 A0 BfERRBRIX. HONTA W5H %2 BB 100mm & 725 K9 ICEHEFE L7410
mmxh150mm O 7 AH 7 MM, RBREK, BHEE (pH=1.0 HNOs) ZNAZIEIK L. 77 A Fhih b O
a3 BIZEERR L7, &7 77 a v O&8&RAFVIRENS 7~ NI T AEER LT,

3. EBRERBLUEE

Fig. 1 \ZpH 1.OBREE FICBIT 20 7 23R4 ~7, Fig. 1 & _
0 Sr(IN) &% O HHE T F# 13 pH=1.0 B 5 T2V T, HONTA W& ozl
IR LT Tl B = & R E N, & BIC, BIREM LT 3
% Am(IID) DO W AERERAE L5 pH=1.0 Bz F 2BV T Am(IID)IEA

—==Sr(ll)
*—La(lll)
—- Nd(lll)

—e—sm(lll)

L7200 SRR S TS, SHHOERND, 7T ARBRIC v

BT Lo(IlD) % Ve R ZE L MA(IID) O 4 % 3R B9 HONTA 7 7 A \

K%ﬁ%é’@:%} : kT@%E@fﬁﬁﬁﬁx#FAO)*%%Z’)S‘EEEEIQ\EVC% : Thruugh;gdvo\ume ' =

HIENREBEINTZ, AETiX., HONTA Fi2WEM O i 72 % Fig. 1 Result of the column experiment using
HONTA impregnated adsorbent packed column

S IRBEZEENC O W TR 21T - -7 0S4 5, A : Dead volume, B : Feed solution C : Eluent

BEIR

[1] REHSC - 22« BARD MOX REIOEF L 4% ORE, HARR T 15458, Vol. 45, No. 7, (2003), p. 20
AL, BRI E BB —IT [ 2 B S PEBEIE DI In T 7o 77 7 A B{L A O SR se 4

¥ ODEDO—HTH D,

*Keisuke Masumura!, Tadashi Akuzawa', Fukuka Kida!, Tsuyoshi Arai!, Sou Watanabe?, Yuichi Sano?, Masayuki Takeuchi?

IShibaura Institute of Technology, 2Japan Atomic Energy Agency
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Atomic Energy Society of Japan 2021 Fall Meeting

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

[3B13-16] Nuclide Adsorption &Separation 4

chair: Tomoo Yamamura (Kyoto Univ.)
Fri. Sep 10, 2021 4:00 PM - 5:15 PM Room B

[3B13] Basic Research Programs of Vitrification Technology for Waste Volume
Reduction
*Masahiko Kubota®, Seong-Yun Kim', Hao Wu', Sou Watanabe?, Yuichi Sano?, Masayuki Takeuchi?
(1. Tohoku Univ., 2. JAEA)
4:00 PM - 4:15 PM

[3B14] Basic Research Programs of Vitrification Technology for Waste Volume
Reduction
*Sou Watanabe', Daisuke Sato’, Kimihiko Yano', Yuichi Sano', Masayuki Takeuchi' (1. JAEA)
4:15 PM - 4:30 PM

[3B15] Basic Research Programs of Vitrification Technology for Waste Volume
Reduction
*Daisuke Sato', Sou Watanabe', Kimihiko Yano', Shin-ichi Kitawaki', Tsuyoshi Arai?, Atsuhiro
Shibata', Masayuki Takeuchi' (1. JAEA, 2. Shibaura Inst. of Tech.)
4:30 PM - 4:45 PM

[3B16] Basic research programs of vitrification technology for waste volume
reduction
*Takehiko Tsukahara', Brandt Aileen', Sou Watanabe?, yuichi Sano?, Masayuki Takeuchi® (1.
Tokyo Tech, 2. JAEA)
4:45 PM - 5:00 PM

©Atomic Energy Society of Japan
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BSHERERMORBEIZA T =15 AEEEHOERBR
(93) RI Z AL - TEHDGA, HONTA2 ¥ 7O+ A ReDREE
Basic Research Programs of Vitrification Technology for Waste Volume Reduction
(93)Confirmation of TEHDGA, HONTA 2-stage process performance using RI
AGRE B2, 4 B, R R JER A KR K2 T BT

VHAEREE, () B ARJE- ) RESEBE SE A A

a—)L RRBRIC L » TR Lz 7 a — O RE 2 MR T 5 & FREEFENRIC Y Am, '°Eu % I 2 728K &= x4 &
L C, TEHDGA %1 7 A K (OXHONTA % 7 A OMEREFHAN 2 30 L7z, TEHDGA 7 7 A TiZ Am & Ln 234E[A]Y
I3, HOTNA 71 F AT Am 2S8R RN S Au, JHVVE D I MA RIS ZRR[RETH D 2 & 2R L 7=,

F—0—F : @ UV TEBER, S ALY 0 FEPRE RS W S

1. #®E

itz e~ 7227 0 HWe, e "2 MEZEFET D MA BT =X D% Z HAY & LT, TEHDGA ¥
L OVHONTA EiRBAEM 2 AT 2 BEBE D T LorHE7 v — DR « FHili 217> T\ D,

ARHEFTIE, MA [BIHICBR S = FIWV,NN N N N -hexaoctylnitrilotriacetamide, HONTA) % £ fL1%:
U AR Y~ — A HARRL 7-(Si02-P, RIS 50 um, “FEEHIALER S0nm) ~E iR HFF S CRRRL L 72k s
M2 W T, RICYAm, 'Bu)ll K 205 « B0 SR A4TV ) FEEESENE L 72 TEHDGA WA T ORGSR
LB DHET, TEHDGA 77 AKX OHONTA 17 M2 X5, 2 Be 7 v 2 TERAIC Am 23 [EIL AT GED> % FFAM
L7z,

2. RRAE

HHIFI(HONTA) 2 G2 HEFEIC X 5 T Si0r-P ~HFF S8, BRI EM (HONTA/SION-P, HiRR 20%) & LT
LT DOZMH Le, WAEMIE, Ny FIECTHEIEIREICR 2 WS R R OV 7 DEIZ X 55 Bk EC
P L 72, AKMHICE 11D M Am, BEu IBEOREIZIX, vy A7 br A= E T,

3. R o' F S

HONTA WL hH 2 VNI /3 F3IBRATH O 21 Am & OF 12Eu I 1 6 iy
SRRE(K) %KD, RERRIREEIC AT B IRAFERE R A Figl loRT, ’
FHEATREE 0.01M~0.1M OFFHIZIWT, 2Eu L0 b M Am @5y ”jg 10° ¢
REREE R Ui, £oT. H7 ARBRICBVCHAT 2RO =
REZabr—LT5Z 1280, #Am & BEu ZHHASEEH RS
FTREEA R Uiz, BLEDRERICHIZ , EFME, 1T AR LD 0B 10 ettt
R EDFERIZONWTHRET 5, Fig.1 Effect of HNO3 ggr?ggziration on Ky of

241Am and »2Eu
([HNOs]: 0.01~3M, Time: 1h, Temp: 25°C)

KARBFIEIE, W PE B IR XX — T 2 4R BUNTERETEY OB 0T 7o T F A BAEIR O BRI a2
DERFEO—EBTH B,

BE 3

[IARE EE i, BARRTFEFEOFES(2021), 2113

*Masahiko Kubota', Seong-Yun Kim!, Hao Wu', Sou Watanabe?, Yuichi Sano? and Masayuki Takeuchi?

Tohoku Univ., 2Japan Atomic Energy Agency
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RS ERZEVMORBBICAT =45 RELEFTOERHAR
(94) &y FRBRICAIT-TO0tER T 0—08E
Basic Research Programs of Vitrification Technology for Waste Volume Reduction
(94) Design of a process-flow for an active experiment
RS AN, PeRE OREE, REF Az, K% ' T BT
WSVl i

HONTA &2 EM % iz MA [BIRGR » FRBREICAIT 2RI 7 0 — DR EEZITW., T I/ T v T aHE
i L7z, FP LR IIMEE SN DB OEEEEE 27 L, BB b 7 2MENE NS i@ L 2157,

F—O—F:MAENL, iz e~ b7 970, Ay FaBR

1. #8

b7 e~ 777 0 2HWe, v AR MEAZFETDH MA BT 02 2T L2 2B E LT,
TEHDGA ¥ X (O HONTA &RW A5 & VT2 2 BefE o & 2057 v — OBR% % Fhii L T\ 5, HONTA 71 7
LZONWT, 2= FREBB L O RIRBROREREZ B E 2 72, Ay FRBRIC X ARG D | mimifE
IC X DEBEFMEEBE LI 0BRMEORE, BLOBEEREZNSRE LTy 7 7 v 7ilkBrEe Eii LT,
2. WS LDBEHDERE

Ay FRBRICR DR 7 ¢ — /L RSO B, BRI NAEOD T 22 HWTENRICTERTHZ & &
L7z, 22—/ FRlR, RIBRBROMERICE D & HIRRE 02 M O ¢ — Rz 7 G L725HE . MA
DHPRPFCEE S, HFEL O EHLHELRIIE T 7 20068 HEN ZENEZX NG, £i2, 1
M AHEE DIBIRIC & 03I MA XIS N2 b0 L B2 bd, EAWICE 2@IRICET HREH & %ot
ROBHEFB 2 E 2| ekl JOWBEREZ 2 EN S BV §oL 352 LT, HIEL T2 MA [EIY
PEfE (MA [BII3R 99 %LL |, FP E# D DF> 102 BEOLN5 b D LB 2T,
3. ®Ev Y7y TRRIC & 58RO

TEHDGA 71 7 A5 BERER D> D 15% O 7o AR A2 A8 LB IR A i L, 70— FikE Lz, &
B2mL DT T AF > 7 717 LT HONTA/SIO-P Z I L, 02MHECa T4y a =7 Lictk, 74—
Rk, Ve, B Z TR TN ATERBIR Uiz, 717 AR

HUE T D &8 A A WD B 71 T L TEHERAR & Rk L7z, B Rt prary
Nd & Bu ORISR % R 1157+, Nd, Bu (3487E5E Y Uk 0 JTEERE |
DI 0 &R AbII SR, MATIM ¢ i |
I IBIR A ISR SN D b LE S, HEEL 725 DF A o //4\ : :
HMTED LEL LS, ML Y. AEEHRS L O5H vad ealy ey,
AAHCTHIEET5 MA EURPEREASER T 5 il L Th B

D, AEHERANTEy MRBRAEETHZ & & LT, .
1 Ty 77y 7R BRICLVELNT Nd B

‘ ‘ LU Bu OFHE#
ST, R IR L — T [0 2 AR S

W OWEBACNZ 8T 7o 7 T A BUEEAT O MM TEHEZE ] OBRRO—EHTH D,

*Sou Watanabe', Daisuke Sato!, Kimihiko Yano!, Yuichi Sano' and Masayuki Takeuchi'

1Japan Atomic Energy Agency
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BEEREYORBBIEICRIT=HS ABEEERTOERZHE
(95)MA [EIXF HONTA &2REH OB E S RESEE — A v FRER—

Basic Research Programs of Vitrification Technology for Waste Volume Reduction
(95) Adsorption/Elution Performance of HONTA Adsorbents for MA(III) Recovery-hot experiment-
e OREE Y, EED A, REF A, bl B TR WY SEM IR, PPN IEAT Y
Y H AR IR SEBR S, 2 I R

BB AR E ARy L L7e 7 ZEDT=H O MA RIS & LT, TEHDGA 71 7 23R TR 61
72 MA, Ln & & ol RIC Rt LU HONTA 232 LTEWEM Z W ciitl 7 v~ 879 7 0 —illia 320 L7z,
AREROFER, AMITEWEIE TR TE, Ln 08N D Z L 2R LT,

F—T7—F: MAER. HONTA. SLANILRSHERE. BREDREL
1. #%E

AR TIE, MA & Ln OWAEEISEVN L 515 Hexa-n-OctyINitriloTriacetAmide(HONTA)[1]IZ&E H L.
a—/L RERER[2]46 LY RI ABR[3] & £l L Cx 7=, Zh b OB CHIERNORFH L7 r—1— M4]
2L D MA OWETRBEIERE 2 5]+ 5 72, TEHDGA % 7 LikBR[5] T/ S 4172 MA, Ln 2 & ek (LLF,
TEHDGA $5 L 1EFR) &2 7 ¢ — RIRICHW HONTA D Z Az X a7 o~ w75 7 ¢ — B2 30 L 7=,
2. REBRANE

TEHDGA #5 Z il CRAIRE 0.2 M IZFHHEE L 7 ¢ — Nk & L7z, 717 LX HONTA % 20 Wt% T L8 v
U BIR Y <~ —1EEHRRA 1T ER LIS (HONTA/SIO-P) 29 1.0 g FE L, AR 2mL(=1BV)DKRY
Ty T ANTAIFEETHIE TR L, 0%, 02MEEEZ 5BV BIRLa T v a =7 %75
Too DIBE, BTR[A)CTRE L2 7 0 — 31— MIREWSRIRIC TEAI TEK Lz, WHIKAE 1 BV Z & ICHE
L. BHBEDHTE L ORI OREN DL 7 a0~ 87T KE(ER LT,

3. BR

AR clEONZZ7 0~ NI 05K 1ITRT, 22T, ClCold., 74— NRICKHT 287 T 7 v ar
DOILRBE X IMEREOTH Y . BFREIIAAE L Am QP E LSS TH 5, W58 B
LTI, 74— FEFOmGEZ P3RS ?, MA 2280515 2 L T, BEHEFEHICOV T, 24Am
1% 89 %AMFIFAE @Y 1 M SRS TIABE S L7228, 11 %2Y 0.2 M il CHEH Sz, [BIERO HEEETH
% 99%I T BE RITT RN 0.2 M MR CHIREET 5 Z LR S22, A% 7u—rv— F RO RE
LBRMETHLEEZOND, £72.22Cm X 5BV B & 7BV HIC oD E—27 334, 0.2 M e T 79 %
23, 1M AR T 21 %23 EH S 7z, Cm O ERE(K)IZ Am LD /h&<, F7202M LV 1 MoK
DI HIT/NSINZ LB, 0.2 MAEEETAM K0 LT LRSI -%, 1 MEERICEI D BEx =2 &
(2 X0 ABEBEREE AN L L7272 0.2 MASERICH T BV 4720 o ENRIM L7221k 2 o HO Y
—IDBRNLEFABND, AROTE—Y— FRIFO 7ok o2 AMBYE

RELICBOTH, Am & Cm @ KgDBEROENCHE o A D
BLTEEEZRETDHIVLEND D, —J7 T, 154Eu, Nd i% 0.7 . : Am-241
0.2 M SEEIC L 1 95 %, 82 %M ZhdkliSh, 1M ;. A | ! —Cm242
R COPEH BRI FIRMEAR T o7z, ZOZ&h  Soa AN :
SAEGE L OO B CIRRIEAR VW DE SR T X B, o [\ : !
ST, RYPEEE WIRT XX —T [ 248 FPE  oa / N A !
BEIEM OWALIT I 70 7 AL O BARHIE ) 1 kM
RHRRBED—FTH D, MiRE/BYV

BE R 11 HONTA ZRWAEM AT KX D

[1] M. Takeuchi et. al., Proc. 783-788, GLOBAL2019. TEHDGA L5 LR D 7 b~ k7T A
[2] #ERTBEG fth, AR 15%5 2021 kDO RE [4] ¥R fih, BART )55 2021 kD RE

[3] APRHEEE i, BAR 1% 2021 KO K= [5] el M, BARRT1FS 2021 FHEOFER, 2114

“Daisuke Sato’, Sou Watanabe?!, Kimihiko Yano?, Shinichi Kitawaki®, Tsuyoshi Arai?, Atsuhiro Shibata!, Masayuki Takeuchi®
1 Japan Atomic Energy Agency, 2 Shibaura Institute of Technology
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BAMREDORBILIZFA T-H 5 AELHEFTOERHR
OO)NILTHIEHDI=ODA S 4 E=2 ) VT ERR
Basic research programs of vitrification technology for waste volume reduction
(96) Development of on-line monitoring technique of target elements for chromatographic valve
control
B WIZ |, Brandt Aileen !, JEFTAI 2, ZEBPRE— 2, PIPNIELT 2
VIRLR, 2R OB

N7 DEHEOE =42 o Zii R EERH N SR S E D HINZ R T 2 Z L2 AL LT, AT
T=Z ) YR~ A 7 a B AN AT DOREE 1T O L L bIT, T OFEARTHE &2 F i L7z,
F—D—F: 73408 H. 74 0050K. BLVX, S22/ 4 K \IL T

1. 88

Wit o~ 2777 4 —ICES S BRSBERIN O @ EIZIER, VT MEHIREE=2Y) 7L, DR
R SNV TR S &2 FHEOHENRNERY, TRETIZ, A 7 b F v 7B X500
1= (TLM; Thermal Lens Microscopy) & & #lZx& oW 7= FEBRRE 21TV, AR & 7o bsflfi % il « BRI
SITEDZEEFEFHELTE I, I R TIX, ATBcksy—r >y he L, 2V THIBICERL O %
~A 78 TLM E=4 U > 7 EfiEEd 5 L ic, TOMREFMEIT> 2 L2 BME LT,
2. EER

i THEOCE (Sm™, N&*'4E) % & TelER/KIEHE & fhH ) (2,2'-Oxybis(N,N-di-n-octylacetamide) %) % & p
BRI % FTEOREICCTENTN T FRO~A 7 0 ifiiBENIZEAL, ~A 7 077 7t 247 -
7o RO NL—2 — TR Z /3 BERI U721, KRR Z 38 (a4 Arsenazo 11 % & Lo ik & H2fih X
RN 6, TIM N7 7 A N—EHEb~ A 7 vfb5:F > 7 (G 658 nm, 7' =7 —7 785 nm) HIZE AT
HZEWEY, FHTIITED Arsenazo M EHAL L TTIMBH L2, SHIT, A4 7 niEss2mmt 7 o
<~ NT T 4 —F%E LR AR L, RO TLM B 2R, 2 ORISR 2 i Lz,
3. R -BR

HHE 7 B~ MEWTILTEIR L7Z8KIZHE W TS, Ay Hff-Arsenazo 1T & LT TLM FHIUI23ATRE T o
O REEREE 1R, Wi ImL/h BL R OSMCTLER TIMES R 6ND 2 LN ol bz TLM
B a2 R ICHRE LB R 25l L7 & 2 A i TEOCHRITIZE 100%7BERI TE TWD Z & 03 fERR
iz, 72, TLM {5 B0 & v BFuREE & OGRS, RE TIRIZIOOMTH D Z & s LT,
Arsenazo I FIHIZ X 0 L 210 LT 55803 H 5K, AU pHFHENMLE L 2D RALHD
W, B LA TEOCREE TIM I TED L WH AT, AU IA v E=X ) T FEE LTHIRTE D,

ARFFEIT AR P A IR L X — T T30 2 40 B B R BESE) O W AALAZ T 72 77 T A B b AT 0 AR T 2 3
DEFRO—HTH 5,
BEXE
[1] Tsukahara T, et al., ACS Earth and Space Chem. (2021), Micromachines (2020), Comp.Aided Chem. Eng.(2019), Microfluid
Nanofluid, (2013), J. Flow Chem. (2011) etc.

* Takehiko Tsukahara!, Brandt Aileen', Sou Watanabe?, Yuichi Sano?, Masayuki Takeuchi?

nstitute of Innovative Research, Tokyo Institute of Technology, ? Japan Atomic Energy Agency
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BRICEXAZEHEZERLEFRIV) ) — FEEVOESEMLE - Mo D#RE
(OE{EE A Y FR—X FHROBSE I VRDBITES
Study on Rational Treatment/Disposal of Contaminated Concrete Waste Considering Leaching Alteration
(1) Migration Behavior of Radioactive lodide in Hardened Cement Paste
TR ORERS E—ERY JEL EA L NRE SR Rk AN % K2 R 2
LAEKR, 2. 54

b A M= O TOBITEEZFET 52 L2 HIE LT, TOIEBRBR L OUE Ny TR Z 1T
ol TOBATHEEIEE ) PV T7 =— M Eomfbt A X=X FDOKFARY & DRIRIZONTELE L
7
X—D—F @bt Ay h =2 b, KFAEKY, BIT5E), ks ok
1. #E

BEE R TR ETOGBENRBEFODIITar 7 U — N COBEOBITEBOBMENNETH 5,
LIy DL EFTFMICE T A EEE CHY B ALY NOKFERY THLE/ PV T == = Y W
A R TR 105 ZEENT 2 A=A LTHLBREFLNIR>TND DD, EEROFEMI LIRS LD
{2 b=~ (HCP) HFTD IOEED A T =X LDV TIEARP R SR L W, KEFFETIL, HCP
HO TOBITEB ORI Z B E L, FED 72 5 HCP 7 & 23R TOIEHGERR K O » FIGERBR 21T
W, TOBATHENCEE L 5 2 5] FIC oW TR L=,
2. KB

HCPAEHT, TR/ T v R A b RO A Rk Z KT A > b EH(w/ckt)0.36, 0.45, 0.60& 725 K&
IITIESE L. MHR (24.5 mm ¢ X54.5 mm) (THA L7, 50 CTE A v MEEARFICTEELZ D%
Wiz, IEBGRER Tld, Z ORUB O i (2 Nat®1 2 841 L, AT eI (15, 25,40,50 C) THrEMIMyLi =7,
TDHE I va = T ERTV, BV a = TRBIOBHREEZIE L CIrORE T v 7 7 A NV afGlc, Sy F
INEFRER Tld, HCPRUEE 2 Kife7346~T75 umé 725 K O ff L, Bk EE231:100 & 72 % K 5 & A o RfEfKIC
RIE L., FTEREONaPIZ N THEE Uiz, FrESIEE., BE#oHE L. BT OB RE 2 IE L TRANT O
DB B(K) 2155 & & HIT, [EFH A2 XRD XK OEIANMR T4 L7z,

3. ﬁ%&%g 2400 T T T T

Sy FILHERBN BB O Ko OEBELEE 1SR 2000 | 5 e -
To Keld 42 ARSL, —@IcEELarore, pa Ll : |
91 HO HCP #H\W=Z L H 42 AHREITO Ky DA, Eo :
HCP ORI DEFUAOERIC L5 L 52 bh5, = 207 O
F7o, IWFEHIR 42 B OREFIZIBWT wie B’ 0.60 OH 5 ) goof . - 1
D K1 wic B 0.36,0.45 DIFE DKLy E2r o T2, wic ) ..; - |
o7 % HCP 1%, KRIARM) O & A HCRNEDN e > o
TWBHED, b5 Ko ORIFFZL % &t TS 55 % 0 20 30 40 50
CEBERIELELDEEZLNS, insE B3 ()
BEE AT SURREE M A s R LI T R X 1 B3R HCP 0 I'D Ka OERFZAL

W e MM B R ESE S GREMIEIFIZE Y 0 77 L) | - WEBIC X ABEEZ BB L5 Rka 7 ) — M EE
EMOEBNNE - W5 ORET (BFn2~4 FE) Oo—F & L TSEm L7,

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

"Hokkaido Univ., 2CRIEPI
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BRICEPIEEZERLIEBRIVY ) — FREERVOSENLRE - oD
Q) BRAMBIZCE>TEHLI-EAY FAD Cs-137 DIVEEE)
Study on Rational Treatment/Disposal of Contaminated Concrete Waste Considering Leaching Alteration
(2)Sorption Behavior of Cs-137 on Cement Altered by Leaching Treatment
AR AR, S N, RS ERR S B MR SR FK N2 B OKE 2, Rl F 2
R, 2 E A

RIS KFOVER & A > FakEEE G R C-S-H TR L, ¥Cs DIEFEBREIT o7, WIHAE Uizt AV bk
B 13Cs O Ky BB O —K & LT, C-S-H 75D Ca DIEBLUITEE D YCs UUE YA S DI A HENE 2 Mt
L7,
F—D—F:BAUD, Cs-137, WWAE, DEEZEE), 7A BN 7 L5KMP(C-S-H), Ca/Silkt
1. &5

WEE IR T NREFORBHEE 27 U — hO—HIX, FHEEOIGYIKE ORMIZ LY | B - £
L., T Z COMMNEBEOBITEINREE D37 U — bk EIXRR LW REERD D, AL TIE, (5o
70— NBERD O AR IR ALER Ay B Rt 5 ECHERC e D LB s BIHAE 2 7 Y — h~D YCs
DOIVEFEZAS/NCTH L2 AME L, et A0 b, BIERIHAE Y 2> FBI AR C-S-H (2%t L
T, PCs DINEFEHRZIT -T2,
2. KB

WAL BT KB AL N EA T AWK E KT A > R 0.36 TIRFE, 50 °CT 28 A=A L, Rk
46~75 um (TR L, ERE A R E LTE, ZhE, 6 M NHNO; KIERICEIE T 7 HIENRIE L, Wit £ v
FE& LT, Wik A2 b Ca B A &L, 6 M HFRICIAME S E72BED Ca IREEN B IRIE LTz, Ak C-S-H #UEHE,
PANR Y a ALY, Ca/Si Ay 0.8 & 1.0 O 2 R THEE L7z, IS FERIT, Ny FRBRIC K V1T o7,
WAL, A > NFEKIT ¥7Cs 289 100kBg/L & 725 X 5 WRIN L 72 ¥ & AV T, T8I D Cs 21 2.3x10°
OM & U7z, BEiREEIE 1:100, BOFIREEIT 25 °CE L, FrESIH (1~28 diiRE 5 S¥ 7o, PUERBRATE O
ABHZXF LT, Bk X MRIET(XRD) S L OEERLE 1 B (SEM-EDS) B2 & 1T o 7=,
3. R -EE

2R L O E A > FREIO Ca EHERB LV PCs O KefliZ 2 11277, 6M NHNO; KA & iz
ERAEIZ LY, ' A2 FEUEID Ca & A RIT 350 mg/g 705 210 mg/g (2 Uiz, F72, & A2 halBHT Rt
T 5 B¥1Cs D Ky fEIFEBIZ L > T 1.0 25 17 1IN L7, Ca &A &OWAD L, Ca(OH), DIERLH 5\ Lt 2
Y IRICEEND C-S-H b D Ca DBt 2 "2 T 5, —F5, A C-S-H R BHIXT 2% YCs D Ky f1E, Ca
D e 2 1 L 723N Ca/Si:0.8) 1BV T 18 £ 72V | Ca/Si kb 1.0 D Ky fE(4.8) LV mVWMEZ /R L1z, —f&%IiC,

C-S-H O Ca/Si b OIE FICLE, C-S-H DRI A A > DdlL K1 KEEO Ca GHELE K
YA b ERDESND, AR C-S-H REHCHT 5 5B | FMORE | Cadf | KdLkgl(RA
HIALEET D, L L @i A Y MCBD TR b fi[me/g] | HIIH 28 F1)*
B K~ OF OV TSR S LICRBN R E Th, | REEASD | 350 1.0%0.1
B RETIEIL. SCMRREE O [0 % /R LR 7 Rkt | X b | 210 17£25
i« KB RRAEE S5 RREARYIBEAFRI S 7 2 75 1) ) - T | CSH(Ca/Sit1.0) 48+2.38
B £ D BEA S LB Ra Y 7 ) — FEIHOAFRIL | CSH(Ca/Si0.8) 18+1.5

B - A5 ORE (A1 24 4R O L LCEM L, PR E(n = 3) &R T

“Keisuke Matsumoto', Kyoya Watanabe!, Shinichiro Uematsu', Naoko Watanabe', Tamotsu Kozaki', Yuka Morinaga?, Daisuke

Minato? and Toru Nagaoka? "Hokkaido Univ., 2CRIEPI
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BRICLDPEEZFRELEFRO V) — FEEYVOSEMLE - L7 DRE
Q)BBME(ZE >TEE LIz A Y bAD Cs-137 DHLFIEE
Study on Rational Treatment/Disposal of Contaminated Concrete Waste Considering Leaching Alteration
(3) Diffusion Behavior of Cs-137 in Cement Altered by Leaching Treatment
PR IR ORAR ST L OREALY E—RR Y PRI E N NR SET. AUK RAIN2. E K 2, R 72
LAEKR, 2.8
RIREE LT tfifl A v b= FREHR D Cs OBATEER 2, A A=V 7T L— MIE D 2RTK
STREATIE 2 B D AV IEE WAL B FEBR DR RIS MG Lz, WCs ITIEMAEEITIITIRE L. £
ZTCORNT OIBRRBUIME T2 Z LW LN o T,
F—U—R:vA N Cs137, BHAHE, TLBEEE), HOTIERETEY

=

LS BEE IR /1B OB 2 GBI EM 3 5 72 DI2ix, BEEEY T O e o & R4 5
VRS D, Bk, R FEEER O 7 ) — MEBEDSITIEGOK & ERMEM L Tl WA
HITT 5 2 & T, BUEBROBITHRENCEET 2 A BEND S, £ 2 CTARIFETIE, EREICTRR L
VSIS 2 Bt L 72 b A o b= & RERBHTH LT, e b L—— & W - R B 2R 21T 9
ZET, EMAENIEBICKIETTRBEERAONCT LI L ERNE T 5,

2EBRFE bt Ay b= ERBHT, FEAL N T REA Y FEKE A M 036 TERSIL, FE
(29 mmex45 mm) (ZATE L=, I 50°CT 28 HiEtE A > MK EHNCTKPEELEZDDOTH S,
2 HEMREEE (Smm Ex19 mm iEx40mm &) 22UV LZb0E TMEeRE & Lk, £, /#eRl
B2 6 mol/L OREEET =7 L/KIEIRICER T 5 HRRE LER S, S 6128 A 2 MEHEKIZ 3 HIH
2iE L7kt g [aialel) & Uic, BORYE b b —3 —OiiiiE, #2H 2 WITENEE 2 & S 20mm & 72
X0k L. £ oW o —J7IZ BICsCl ik A ¥ —IZ @Atk . RBATOYIKE & &4 - [HE I H. 25°C
CTRTER MR T2 2 & TiToTz, 0%, A A=Y 77 L— b (IP) ISR LT, BAim & 1T EEIC/R 5 M
(A S 19 mmxf 20 mm) Z%%E S, REHPO 1YCs DSRED R TuaAitEH & 5z,

3HER L BE ILHIER TR OV EBLEE O 37Cs D IR STHURRE /34T D — Bl
2 1R T, BCs OIREEDN YCs ATV IEBLE TR ISR T & 7=, &
T, B1Cs DIEEIT NS TEE 2 ST~ OBATITIRE CTE 2 L E LT, BT
DR A 36 KOV 2> b f b WS B ISV T, IRHCT M 0 B7Cs DR 5y
A7 B RT OIEHEREZ S L7z, T ORER, Bl A T 9.2x102 m¥s, flk |
B CHE 2.6x107 m¥s & 720 | B B 0 BN OIREREIE, [ARENCK L TR |
DAV DT OIERARI & 12E B LTz, —MRICEEBAHETT L7230 T, 51K 3
SRR D S S T B T & CIEBURBUIINT 5 L B2 bh oS, ARfET | BhE

5

T R OIS T U, — AUt B ICRE S Wcs olus o N 1 R o
BN & 7% SEAE B0 e R = < JEF L 7= mTRENE A RIE L T Un 5, VCs DBATHEIR X

BEE AU R T EREE Ui IR - A B HEEEE GREMIL BRI 7 v
TIR) R K DEEERB LI-ERa 7 U — NEIEYOAEE - W55 OREH (BF 2~4 FE)
DO—HFE L THEM LT,

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

"Hokkaido Univ., 2CRIEPI
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BRICLDPEEZFRELEFRO V) — FEEYVOSEMLE - L7 DRE
D FBRKFADAY )= MIEFTIBARERERESTOFEFEORRE
Study on Rational Treatment / Disposal of Contaminated Concrete Waste Considering Leaching Alteration
(4) Development of Calculation Method for Radionuclide Concentration Distribution in Concrete in Contaminated Water
RPGEPRE L NIRRT !, W
R

ka7 ) — bR OB EREFR O E AR OREE D=0, a7 V) — MR OBSEREOILE A T v &
DT — 7 R fBNE 2 IO TR 23R FIEZ BT LT,
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Study of possibility of clearance measurement for covered cables and control panels by detection simulation
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Development of dose evaluation method for confirmation of completion of decommissioning
(1) Study on validation method for evaluated radioactivity distribution
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Development of dose evaluation method for confirmation of completion of decommissioning
(2) Evaluation method of radioactivity distribution change for safety assessment
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Fundamental Study on Mechanism of Blasting Decontamination Device for Small Diameter Pipe (Part 4)
R SR, WE E, &S B, A0 BAL IR BE2 SiE 6, Ml =20
AE ZERL!
VHOR TR, 2HRLEMRA S, 38 il E&C Hhalatt, 8 LEMKASH

JRFIPBE IR R B 31T B/ DEERLE DT 7 A PERULEEIZI VT, 7T A MR O BRI 2 i 4
T D720, FBEGYAR T O TR R 21TV, RIS LB ORI Rz 5Hl L 7o T2z
W1 5.

F—0—F: BEEE, NORERE, 77 R MIEB, BRE

1. FC&HIC

R TSP A ] OBRIEHEEICB T, /DNORREIC NV IVIFEK S 2
v NTTARNEBE LR OT 7 A MRYEEZMEHR T2 2 2T, dmy) v gk
DR THREMET T2 Z ENMERENTVANY, KR TIHBRYEEED A =X
LEPFET D120, 8P E AW BRYERBR 21T - o IO VW THET 5.

2. REBRAEEEH

RBUCER LITFETA R =KD v a v V7T A MIBERAER L. B8 x1 75 2 ek
ELE LT, 2BFER (25X5X25mm) &A=, R IR TEMORE

(SB-5) M L=, 7 F 2 MBI T FEEE 400 mm, EEE 64m/s CEM A Fe4 M & BEICHREBE L, B4
B NICHE S S REECIRBR 21T o 7. @R VPROEERDEZFHII L, BREIEE U CHMh L 7.

3HEREER
MBS R Z X 2 1R d. JIERE R &R S 3L
7251EE, HEECEORWMET V72 otz vay x107°

F7 92 ML DRI REED D=0, K2 :
HUIBYAZHERE L CO DR ORBICH T Z &L 83 9l
THHIEBNbMND. —HT, TEH 10mm OBEITHKE Hi
F % 20s T L7721, RO BICHERS L T ki 23 8
KLTWiz., 772 MZEDhFOEHIT, @R 0

BRI NI, ML LB E RIS E D HRND D & 2t o RO
EZONDN, SHERLBENLETHD. el g | o BE10 mm ]
E[m(_18 L —6—F &30 mm
4. F&H _200 26 4|0 66 86 100
A0 2 B R (R

L BRYLEEE O A T = XA AFEIZ W T, 77 A M
FERE 2 B OB S, MR U2 &R RIS D AR
PR AT o 72, ZORER, HE L TV SISk L
TIET 7 A MREOHEMEL 72D 2 LN MERTE 2.
A5 VIR S MRV Yok & T 72 B Y2 SR 12 0D s R
FHEHWLT, SLRPAEEITI TETHD.

2 BB OMTEEIZ K D H A R

SEXH

[1] EHXE, &iEs, [N EREEEYONEREIIEDRIE], AAR T /155 2016 4£FKD K= 2C15, 2016.
*Seigo Kai', Ryo Ikeda', Hideharu Takahashi!, Hayato Taniguchi?, Akihiko Kawashima?, Hiroshi Takahashi?,
Keisuke Jinza*and Hiroshige Kikura'

Tokyo Institute of Technology, 2Shintokogio Ltd., 3Fuji Furukawa Engineering & Construction Co.Ltd.,
4Fuji Electric Co., Ltd.

2021%F BRRFHE¥S - 3C08 -



3C09

2021 ERDRE

T TAhLAa— FZERAV =B EEFEO - HDFLMEROE ZEiRE

Simplification of geometry in reactor core for activation estimation using Monte Carlo code
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Evaluation on thermodynamic properties of Cs-B-O compounds using DFT calculations
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Investigation of the microstructure and mechanical property of Zr-SUS-B4C model debris
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Diffusivity of Nickel in Fe under 3MeV Fe Irradiation at 673K Studied by Atom Probe
Tomography
*XINRUN CHEN!, Phongsakorn Park Tom', Ba Vu Chinh NGUYEN!, Kenta Murakami'-

"Nagaoka University of Technology, >University of Tokyo

For the development of Mn-Ni-Si clustering model in reactor pressure vessels (RPVs), nickel films on iron
based alloy were irradiated by 2.8 MeV Fe ions at various temperatures and the depth distribution of Ni atoms was
measured using atom probe tomography (APT). The diffusion coefficient of Ni into Fe at 673K under 10 dpa/s of Fe

irradiation was estimated to be 8.1 X 10°!° cm?/s, which is larger than the estimation from thermal diffusion.
Keywords: Diffusivity, RPV, Irradiation, APT

1. Introduction

It is known that, in highly-irradiated RPVs, the embrittlement effect can be caused by nm-scale precipitates of
solute Ni, Mn and Si generally called MNS clusters. Hence, the development behavior of MNS clusters is essential for
the irradiation embrittlement prediction model. The migrations of Mn, Ni and Si atoms under irradiation are essential to
the formation mechanism of Mn-Ni-Si clusters. In order to develop the clustering model, diffusion information of Ni are
essential. However, the data of diffusion coefficients of Ni into Fe at the temperature close to reactor operation
temperature (near 573K) is insufficient. In addition, the information of the effect of irradiation in Ni diffusion is
insufficient. Since APT technique has enabled the quantitative evaluation of concentration distribution even for
short-range diffusion of a few hundred nanometers [1], here a measurement method which consists of ion-irradiation
enhancing and APT technique to measure the diffusion coefficients of Ni at low temperature was adopted.
2. Experimental

0.5um Ni film on iron based alloys are prepared using electroplating technique. Then 2.8MeV Fe?' ion
irradiation was performed to the center around 8 X 6mm? area of Ni film with pure iron substrate at 473, 573 and 673 K,
respectively. The dose and the dose rate of irradiation simulated by Stopping and Range of lons in Matter (SRIM) is 0.3
dpa and 10 dpa/s, respectively.

The measurement of concentration distribution of irradiated specimens were performed using ultraviolet (UV)
laser-assisted local-electrode atom probe and the data reconstruction was performed by the analysis software of APT
(IVAS 3.8.0), as illustrated in Fig.1. The reconstructed results of concentration distribution of Ni were fitted by error

function deduced from Fick’s second law.
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Fig. 1 Concentration distribution of Ni diffusion into Fe by IVAS 3.8.0
3. Results and discussion
In this study, the diffusion coefficient of Ni into Fe at 673K under irradiation is 8.1x10"'5 ¢cm?/'s. Comparing to
the extrapolation of data acquired at high temperature [2], the effect of irradiation in the enhancing of diffusion is

significant.
References

[1] Shimodaira M., et. al., Materials Transactions 56 (2014) 1513-1516.
[2] Hirano, K., et. al., Acta Metall. 9 (1961) 440—445.
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Atom probe tomography analysis of anisotropic distribution of solute elements (Mn, Ni)
on irradiated Fe-based model alloy
*Nguyen Ba Vu Chinh', Murakami Kenta'? Phongsakorn Prak Tom' and Chen Liang’
'"Nagaoka University of Technology, “The University of Tokyo, *Shianghai Jiao Tong University

Abstract

Atom probe tomography (APT) results show that Mn and Ni atoms in irradiated Fe-based model alloy are distributed
close to the habit planes of interstitial loop, <111> and <100> plane families. This anisotropic distribution may be
considered as a proof of irradiation induced segregation of solute atoms to the dislocation loops.

Keywords: ion irradiation, atom probe tomography, solute elements, orientation calculation, dislocation loop decoration.

1. Introduction

Mn and Ni-rich precipitates (MNP) is a critical concern in the embrittlement of reactor pressure vessel (RPV) materials.
Numerous studies have observed MNPs in irradiated RPV steels. Meslin [1] has reported that the distribution of solute
atoms was heterogeneously precipitated on the planar object, suggesting a dislocation loop or a grain boundary. To clarify

this anisotropic distribution of solute, the orientation of plane, on which solute elements distributed, is identified.

7 8

’ ' (a)

: v
MeV Fe?* ions at 400 °C up to 2 dpa. APT measurements were
conducted using the LEAP3000XHR. Reconstruction - , (b

2. APT analysis
Fe-1.4Mn-0.6Ni (wt.%) model alloy was irradiated by 2.8

parameters were carefully selected to optimize the length of o o G

z-axis. Based on the coordinates of the polar points from field Sl

. . . . . . 250 200 150 100 50
ion microscope (FIM) image, crystal orientation of specimen & i)

Figure 1. Atom map of irradiated FeMnNi1 alloy
(a) angle @ of solute enriched plane with z- axis
(b) dislocation line in 3D-AP

in z-direction was determined.

From 3-dimensional APT image, the angle ¢ of solute
enriched plane with z-axis was measured as shown in Figure 1 (a). At the same time, theoretical calculation of the inter-
planar angles ¢’ between <111> and <100> family orientations and z-direction was done. The matching of ¢ and ¢’ was
recognized that the solute clusters are segregated to two types of habit planes of dislocation loop in bec structure.
Considered the dislocation line as a part of dislocation loops as shown in Figure 1(b), the number density of dislocation
loop was calculated. The order of 10?! (m™) in number density of dislocation loop is similar with our work using TEM
observation. This is an addition evidence that anisotropic distribution of solute elements in bee Fe alloy is decorated along

with the dislocation loop.

3. Conclusion
Irradiation induced segregation of solute atoms (Mn and Ni) to both types of habit planes of dislocation loop, <111>

and <100> has been confirmed by applying pole figure analysis as well as geometrical calculation.

References

[1] Meslin E., et. al., Acta Materialia 61 (2013) 6246—6254.
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Synergistic Effects of Irradiation Flux and Alloy Composition on Point Defect Behaviors by
Tracking Loop Nucleation and Growth
*Dongyue CHEN', Kenta MURAKAMI', Huilong YANG', Liang CHEN?,
Hiroaki ABE', Naoto SEKIMURA'
1 The University of Tokyo, 2 Shanghai Jiao Tong University

Abstract (approx. 55words): Combined irradiation method was utilized to differentiate the nucleation, growth, and
shrinkage of dislocation loops at different irradiation fluxes. The different behavior of interstitials at different fluxes
was found to be the major contributor to the different microstructure. Si addition may have reduced the difference
between the low-flux and high-flux irradiation.
Keywords: stainless steel, combined irradiation, flux effects.
1. Introduction

Flux effects are directly related to the behaviors of point defects, which are difficult to be observed
experimentally. And flux effects are connected to almost all the factors in irradiation, making it more complicated
to analyze. In this study, we used combined irradiation method to differentiate the nucleation, growth, and shrinkage
of dislocation loops at different irradiation fluxes, and we tracked the evolution of those loops to reflect the behaviors
of point defects. The composition of Si was tuned in the stainless steel, because Si can largely alter the diffusion

behaviors of interstitials and vacancies.
After 1st After 2nd

irradiation irradiation

2. Experimental
316L stainless steel model alloys (LS specimen with no Si and s
BA specimen with 0.42wt.% Si) were used. Bulk specimens were first
irradiated at 450°C to create sparsely-distributed dislocation loops.
Transmission electron microscopy (TEM) was conducted on the foil : d) high fluX
specimens extracted from the irradiated bulk specimen. Then, the TEM
foils were further irradiated by 1 MeV Fe?" at 400°C at different fluxes LS
to reach 0.2 dpa. The irradiation time was 13560 s for the low-flux case ' :
and was 260 — 270 s for the high-flux case. ; : f) low ﬂ.ux
3. Results and discussion BA
For the LS specimens, the growth of the resized defects was
more distinct at lower flux during the second irradiation (Fig. 1(a), (b)).
In contrast, the number density of the nucleated defects was significantly
larger at higher flux (Fig. 1(c), (d)). This was attributed to the long-range BA

diffusion of interstitials at lower flux. However, such differences between

the two fluxes may have been partly cancelled out by the addition of Si
Fig. 1 Typical dark-field images of the
LS and BA foils after the first irradiation

in suppressing the differences between fluxes in Fe—Cr alloys [1], which is and second irradiation.

(Fig. 1(e) — (h)). Hardie et al. also reported the defect pinning effect of Cr
similar to the Si effect in our case.

References

[1] C.D. Hardie, C.A. Williams, S. Xu, S.G. Roberts, J Nucl Mater 439(1-3) (2013) 33-40.
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Study of irradiation hardening mechanism due to solute atom cluster in a SUS steel
*ELHR— ! BHEME' BIARE’
LEHKEFHH ANSS

A B LA —RTFA FPRATUVLABMETILARICEBMMNEESARES LU TEM, APT iR %1T
L NisSIi Y ZRE—=BXUV T2 9 IL—TIZmTT % Ni-Si OEBRSELICHT 2ZE0FEZIT> 1=,

*—7J—F : APT, TEM, B&E{L. BSHTHBRIEETIL
1. BHREBM

BEOHARICEVNT, A A VBHLEZRATULABMETILASPICEERSINZAERFY 5 X4— (SC)
THBINISIVTREI—PI LY VI RRMGTHS T39I Ky bk (BD) 27529 )L—T (FL) F0MHE
e BMINEEREICLPBHEEEICONT., FHRMERICKLZBEMHEBLESORBICOVTREY
ZATLN, BEHEEEIC K S48 - MEEEL L. BERMGOEEMARERFEZRD-, TOHRENI-SIi VT X2
— DBV EEMRFEHOENALNIL o1z, ARRTIEZOESTMEERFICOVTRIFL., BEHH
MRFORIEIEBRZ AV THRIEEBICOWVLTREAT 5,
2. RBA&E

HABHZIE, Fe-17Cr-12Ni-0.96Si &€ Z Al V-, REME - BAHRILLEER, RBRFEI RIILF—EIH DUET
MEEZIZ T Fe¥*/ A U Z MREE 6.2MeV. 200°CHOEMH THAK 6.7dpa BB L 1=, BEHI#& 250°C~550°C T 50°C
ZEIZ05h DERSHEBMZERE LTz, TEM - APT SiRH S R RHEERICK H1EGHEB L ESOEBEICO L
THREZTL., RHEOEICK 4868 - BEEELI L. BERMGOEETYRERFZEZRDI-,
3. HBR

TEM BiIRE LU APT BB &L UBOLMNI=BD & FL, SC DEREFEOHEENODVBAFREETILOR

(Fao oK) ZAVTENZENOELLELZRD., RPDZFEEZLY asc ZEHE L1z, BREETEM/NMES
HBROBRLVIBREZT oz COBINTORNRMGITEEMEEERICLKIEETMERTE L TEMT
AR THELMHER., 0sc=0.029 TH>1=. —A. BEREFIITIRFI—DNELOHTHVEEYTHSZ &M
5 BDWOFL EIFELGHEIEMBE L THILICEST ABEICEREBEMTHESIN, asc=0.014 ERDBH
fzo WFNIZBWTHLARERFISAI—DEEFTEIELBDPFLDO 105D 1EETHYBLEEMTHS
CEMNREINTz, TV ALGEIEFEESE LT NISI 7 3R 2—DEFESIEEEE ~450°CHist TIXEILELAK
D5 EEEDT=,

BULEEYRERFTHI I ND, BANERIEETLZAVE@ICERTEINRNZET o=, B
ENMHEYRIEEBETILICEVLWTESHTEMNICL 2 EAMIEHBMEIRKXTREN S,

At = 3|e|*%[Rf /b

CCTUIERIMERE, b FN—H—XRT ML, e FBEEHFEBHEDIRA T4y bNTA—F— RETILE
ENMEYOERLABERERT, BEIV IR I—ILDBILFTSINEBENEMC LS TAMIGHIEMTH
5ELTEETSHE. ZRNMFEAROREHBEEABEEYD I —XTe L 049% ERDONT-, CDIR
T4y RINTA—E—% 16%Ni ZMRA TV LRAMIZH T feo #EiE & NiS; iTEHOD LL, BEEDRRICH
(75 SiAMEIZK SEREFEHDOFEHEN DTN ERE LIZIHFE. 35%D NiSis A NiSi ¥ 5 X2 —N %
HALTWSEROONT=, THIENISIZSRE2—HNIZ88%DSIiZEHL TSI EIZHEY., APTIZE S
D5 RE—AD S RENDEREL ZEREBETHLIZ AN I 21z, SO EMLBEEHEMRIEETILIC
KBNSIVZRI—DELFSEHETET LI LM o1,

* Ken-ichi Fukumoto?, Takaaki Mabuchi!, Katsuhiko Fuijii?

'Research institute for nuclear engineering, Univ. of Fukui, 2Institute of Nuclear Safety System
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hEFRETICE T 5MBREBIE DRI EERET

Rate theory analysis of material damage process under neutron irradiation
HLOGEWLYL, AT FAh, D Bz ?
"HEHRAE, QST

ORI & 0 BN R AR DO ZERIBEDOTT UL EITV, FOFEEEZF LN L. £ LT, WET T AKX
— DTN X —%E[E L, HEEHEE (dpa/s)CIREHEE 72 & O BBEHS: OB OB E R EHE G T84 5T
i L7z,

1. 8

JRAIRCRZ R G R OSN3V TUE, T O 252 1 THBHRIC R IR AR (2 T A &2 —OEs(E K )
DB S, ORI LT D720, JFakitB O OMRRIIIMR A2 EE T ENEETHD. B
SHEEDEWNZ XY, M(bOJRK & 72 20 E 7 7 A X —URNLRIGDEREENZL L CLE 5. WHEILHENT T A
H—TERUT G- 2 D580 T A2 — U BT 5 SR ERAF I DWW TIIRE L < 300 TRV, L0 @D
WEAb T 9 5121%, T ORFHREDFENCL D7 T A X —BROZFEEB O, WEIR 187 T A X —TERk
\CER DL LS EWRT 5 2 LA TH S.

AWFFETIL Y T AR —DIEFE TR F—IZONTHETZ T T 7 T A X —HV A XOBEI 72D K HICHET 4
T4 7L, BWERRET A ENNT, PR SREOBEO D RIEEE SRR KIE TR Z I ST L.

*MDF—%

-
Y —

FEZO Y

FEOER B4 v T4 w5
8 =an

2. BUERHFE

MD 7 —#WEHSE /N EARHNTY T AL —H A XAnd
ML LTHEY 4 v T4 7 LT, WHY 7 AZ—DFKT R
F—EAT LT —ZONT, B4 v T 47 LEREE ST
B/ IERRA ST RO & il U7z, 72, 244807 7 A% —
IZONWTZDORDNRT A —F Z I SONEERTT VAR L, R
SHHEAEP PRGN OB Z P ~T-. ZOET /LT, HRME (1,
Cu,U) OAPBENT D &L, T OEAOMIR, Bz 3=
BICE, ZAVENDRMAIREE DR A fily Nz

o=0

Formation Energy [eV]

T
10
cluster size

X1 MDT—X¥E,EHT74vT 4 TRD
FER = L ¥ —D Lk

—a— 104

3. ﬁéﬁ ! 7:718:_10

MUEHEY 4 vT7 07 LI2RE MD T —X gL, ZD%Y

PEAMRGE LTz, R TR 3V —, Bl 2 T % 4 —Y 1 X & " .

LTW5. e #EELESE, Y4 XOMMADETHAET Lo //r”/'

FAX—HEINT 5. E72X 2 13t E 2 T 2 2 —NOFFF O 5 e

W MERERE L LT B, BERRENKE S RBIEY, LB S o

HENELS R BITE, 7T AZ—NOFRTOREAKE L Y, w>// e

ZEHLTEARD 7 T AL =TT R ERO 7 725 —DIER S S

nNDZ LB, R o
2 ZEHL-ERT T A — DR O RSt

SEH AR AT

[1] Kazunori Morishita, Toshiki Nakasuji, and Xiaoyong Ruan. Nuclear Instruments and Methods in Physics Research Section B:
Beam Interactions with Materials and Atoms, Vol. 393, pp. 101-104, 2017.
[2] #:fE Hth BKFENBRMICE T DBEY TR 2 — 0. 2021 RBRFERFERL RILF—HEHRER BLHX

*Liangfan Zhu !, Kazunori Morishita ! Yoshiyuki Watanabe 2
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Molecular dynamics evaluation of the irradiation effects on nano-scale crack propagation
EE W, BB, AR Ry, sy BEAg
VR, 2QST (H)

HREHZ XD BN DT ) 2 — )V OREZA LD RE & ZE R IZ 5 2 282 ERNICH LT 57200
HoBRBE L LT, SEEROSTFEINEY I 2 b — g U EITY, BEEARICE T S Griffith £k & DA
PEA R L7z,

F—0—F: kR, 7Y 7 A8, BRWRE, 7@y

1. 88

MEHOBHIEBGE, MR RS G 0k, ERMICIZERHOBRICL > THRESITORD, v/b
FAT—NVRBGTHD. KR TIE, BEMEHIEA OMF RO FENEHERICED K 5 R8s 5
ZDMEEEMICHLNICT A0 —EREE LT, BIRISHTFTOF Ay — L EZ5ERIZET 5 MD &~
L2 b—ya BT, EBERET L (Griffith HER) & OBAEMEE MR LT

2. B AELER
RRDRESOETHEZGFAN L afkifidh 26 LThl

’ ) 8.0x10*
WinZxAanmL, ZEEDO MD 35421772, |
T3 RIPENY-3== IRV C‘ase1 —=Ywo ]
T iz Z.
FRIART 2 % /LIZIE Mendelev 6.0x10% - —o—Ug i
X112, TR 2L EETE£5MTo MD &
NHE-T R R —FERE L, Griffith FRRICES 4.0x10% ]

WTCTHEH Lo 2L ¥ —%2 R, =1L F—D
FERUIE, AR SORWEMTIT Griffith iR
X DI B LAY, JE\OGEIR CIX BRI 2
TAHRNCAEMr L7z, 24U, R Xiox L T&E
HEENTHRE VLTV ZARNEMETIE, BFHA
ET UKL Griffith i@ T anZ b &
TRETHERTHD. X 1 XHEEZELZRX—ERE

2.0x10% n_ ®
\-\_._H:.ase 8

0-00720720 60 80 100 120 140
Crack Length 2a [A]

Total energy of the system (U) [eV]

3. k5

F YA XDEXEHERICET A MD > 2 bL—3 3 U ETY, TN X BN oW TIEREk OEERHATE
FINT X ATESME (Griffith 1) N X722 2B LM L. 5%, XZE ISomVEE O
Griffith B OB E 7L &, S RMGIC X DB L2 EET 5.

BEXH
[1] Griffith AA, Phil. Trans. Roy. Soc. A221, 168-198 (1920)
[2] Mendelev, Han, Srolovitz, Ackland, Sun and Asta, Phil Mag A, 83, 3977-3944 (2003)

*Tatsuya Toyoda', Xiaoyong Ruan'?, Kazunori Morishita' and Kiyohiro Yabuuchi'
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TT690 &AM IHIZHT5 PWRI RRIEEK P SCC FERER
—EREHBL-ER AT T TORREELEE—
SCC initiation of cold worked Alloy 690TT under simulated PWR primary water
- Crack initiation under highly stressed condition accompanying plastic deformation -
R U, Spe 15, b sRG Y, B BRE AR ]
'INSS, *INSS(HEI P E 1))

WM L7z TT690 A4iixt LC, MMAREHAE LSS N ET7 7 b/ »F CT R I 5 LT

360°C0) PWRI1 KAREEK H CEf B & 30t L72, 5,000h FREORER T/ » F il q%‘éﬁt/J\foeﬁﬁ%f”
ROLN, WMABEN SRR AEOFERZEEIE L CRA X v BT 4 OFERAHER I, Bk 0EEIZ

*uﬁf*/\jj METLBEANEU- LHEINT,
F—— F : TT690 &4, SCC HARER, WHEMTH, KiAFy T 1

1. 8

TT690 A4xiE, NEATEKLT (PWR) @ 1 RSB DIGIEREII (SCC) ~DOxbHEM & L THAN
HATEY, BUEETEET T v MIZEBIT 5 SCCRAEDHEITRV, LrL, MWWGERIMTENZ S Z &I
£V sCC Rz RTMEIT, 360°C TEEM EL AL LI fRHERMFD SCC FEARER TIE, KU
X BT o ko m BRI SR, R TIE, MMER A D £ D 22 ES S O S CE W E R

11720, B % v BT 1 RIRED SCC FAE~DUG 2 Bat Lz,
2. EE&

TT690 &4:1Z 20% K% Y 30% D&M T(CW)Z Iz, T-L FAALES S7Tm&kRN6.5mD7T 7~/ vF
CT B 2 8fE L7=, 360°C D PWRI YRR F (500ppm B+2ppm Li+DH 30cc/kg HoO) "C i ff Bk 2
1772572, WEIT /v F ez @2 L 772 L34 0 7T O K T 70MPayvm & OF 80MPayvm (2 AH 24§
DEITHRE LT, )

3. R -ER

30%CW #4 DFER AT K=70MPayvm® 44T 5,276h Dk
BRigic ) FUeim DK% SEM BIER LR, M
BN —2FRD B LT=, Z OWriE ¢ STEM(ZAE A% & -5
WENCLD Z a2 P T A MRER 1 ITRT, MRS
EOWE 1 CTIEELiERO e SR LiEIC 2 > |k
7 A MOIRT L7z fBIE A R S 4, Mool 2

e

,“'(l|!}m

1 STEM #8152

/I i o

FST%(E) 276h %, K= 7OMPa\/_ )

16

TIHEROWIBICE LR b2 L0 s, REMD | oo ;“  ceacs0sat
ELASHEST LB AL Ui 2 L SRS NG LT, B o | — 1k LT
FREONBED L LT v E7 4 5% 5 LR 2 | VAR HE
R X T, : 205CW '::'o ) ; / 20%%‘””
F7, K=S0MPaymOZfET 10,000h HifEORBRIc /) ° o=t 0 —omfiE
fiif EL0 5 )5 7 (MPa) YEEO 72(%)

- N o ’,(1 % s

v FHIROKE & SEM B LIZHER, 20%CW M Cofl, OIS ) B OO 200 R 0%CW £
30%CW £4C 82 fHl DU N2 BB RNFBD HT-, / v F el (12,417h 1), 30%CW $4(9,802h %), K=80MPay'm)

Z10%5 L, TN NOMERICB T 2 BHOE & 2 ORI 2 fr 5 17 O 5 ) & OVEME O B D

R, MEZEH LR EZXK 2 1287, 20%CW 1 & T 30%CW #3512 5 ) B OBPE O A 2%t L CHFA

HINOMEmZ2 R L, BZUIHrEE S S5 750MPa L, BEPEONT 48 4%L) - o fElk TRl v,

[1] P.L. Andresen et al., Proc. 13th Environmental Degradation conf., (2007)
[2] Z. Zhai et al., Corrosion Vol.73, No.10, (2017)

*Toru Oumaya', Takumi Terachi?, Takuyo Yamada', Kohei Kokutani' and Koji Arioka!
nstitute of Nuclear Safety System(INSS), 2INSS (Present:KEPCO)
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SUS630 D&ERKH SCC FEIRIFT REMIC L S MMEEBOZE
Effect of microstructure on SCC growth behavior of thermal aged SUS630 in high-temperature water
I R, B BRSO OKREE B, A R
'INSS

SUS630 (E 400~3207C20,000 #fH & TOEMREZ) TR S Tk L, F£72 SCC RN T 5,
320°C20,000 FEEIRFEIAS 2565 & LT 2 OBRERNIT L D UIHEARZE (b & K FEWRI & 2§~ ik 1 o> SCC
R & ORMRZ T, T ORER, B X0 AR U722 nm H XD Cu-rich #1 & Btz L CAKT 5
G fHME & & SCC KB ~F S 2 W HEMEAVRIE STz, — 7 CREBEWINOBLE T, Th b OBEN AR
IFKFED NT 7 A R EITBER LN Z LRI T,

F—7—F : SUS630, 17-4PH A7 > L A8, EiAKH SCC 268h, BARFgh, Hr AR LAVAER, K 4F

1. #F : SUS630 I 400~3207C20,000 FREfH] E T DOEURF) TREZNIFHRIC DAL T L, F 72 SCC R INT
L2 INETOMETHOLMNMTLA[1], K 112 SCC HERHEED 320°COBMFNMEFIEZ R J1], X
SUS630 (H1100, H1150) 320°Cx20,000 ZAREhAA 13, [R]—BARE D S/t THE S 13 HV1=400 TRIFEE TH %28 SCC
WRIC 1 HRREOZERNBIE SN, ARG TIE. Z ORISR ER L, RRERFEEMNIC X 2 Bk

ik Lt SCC HEDORRZ T2, F7=. SUS630 O IFpHHEFH T Leos S—
KFBOREE LI BA~ZBIROEIN & OWENH Y [2]. AR TIlIkE Lo =

T — VR OKRERIE OB TR OB G2 ~Tz,
2. EERAK : SCC HEABL, HEYERY72 PWR 1 YOREREE 2 1585 L 500

ppmB+2ppmLi, 30cc/kg-DH D/KH 320°C TIT - 70, S ITHERREIT vl o
K=30 MPay m C—EA#H, FHERBIFHIER 1,000 B & L7z, #g P e

1.E09

1.E-06

om

1E-07

SCCHEREE, CGR (mm/sec)

0 5,000 10,000 15,000 20,000 25,000

IR OBHIRARREIERIZ T AT u—T SR EM L., 7 T AL T L SECORM )

AY ) — ZNVG RO & i Lo, 7B i 0 A2 sl a3 Ak 5B [ 1 SCC I R i 0 BARG B R (K 17 vk
INRIZHBET D LEBEL, KFEF v — Y LEBRIM 205 L L
SHIRLEE T HT  (Thermal Desorption Analysis, TDA) % 3Zfifi L 7=, @
3. #55/ : X 212 H1150 & H1100 @ 320°C20,000 FFEIEREZhES O T K
A<y FaR LT, 30nm A XD Cu-rich A, HTHIEE(LBLER#%
(BARFZOAT) (AR LT CTH D, Z DERY & BRI LI REEN
FEHT OFE R, % nm P X0 Cu-rich 8 & BB L TAEM T2 G M Tt
BRI, —HTRAE ) = F N OETIImFE & B TIZRh o7z,
LI BN S R OB ERRM DS 2 & BUREhR Ok & SCC R D
B %5 U= ATREME DS R STz, — 07 TR BRI B3 B2 D il
% CHIRZRENBE ST R BN AERIIIKE D - T v T
A REEFBR LRV AR E Tz, Stk Bl L7- SUS630 O

H11 00 ( 50%50%2350m" )

SCC A 1 = X LRF DT | Bl OER(L 2B OB A BRI 72 &
THEE H1150 | H1100
L5 mEE TELTND, 320°C20kh | 320°C20kh
5SAAERE (hm) 334 3.26
SEER: (1L S, B AT 1154 2021 FEOESR, 1K06 7S5 RAMBEE (m®) | 1.04E+24 | 9.02E+23
ZEJ —5ILINN 0.055 0.057

[2]= = — 7, http://www.nucia.jp/nucia’kn/KnTroubleView.do?troubleld=1517

2 7 hAaT TN K DAL
“Takuyo Yamada', Kohei Kokutani ', Toru Ohumaya!, Koji Arioka! 'INSS (320°C20, 000 KFfHIHRF2I41)
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Relation between grain boundary oxidation and IASCC initiation of neutron-irradiated stainless steels
under simulated PWR primary water conditions
= OROLY S 02, fee #Eelt
VR AT DTSR

R 1N | sRARER CHIE L 7oA /KSR (DH) 4.1 ppm BREECiR{ b L 7oK R ORI 2.7 ppm BREE & Fb~ TR
i DH BB CHRESFREC B R IL (IASCC) DFAE L VS IDME T4 DM & —B L7z, £72, Wi ki
SREEIIIRAL L TR ORI 2 (5 Thh o7, WAk LIRS ORERANEL S & 72> T IASCC 234 DHE S 2 BTz,
F—0—F : REFEISIEREL, PR, AT UG R L, N AR

1. %8
AR A7 o L 2l SRR T R S D SRS SR b SN S (K1) [1), BRIk
T DTS ERER (IASCC) OFAITEHRL TD EBZ D, MR & KBROZICHE S IR OB L & ik
B OIA LA YRS D Z &3 IASCC BB AR DT ICHEL L 72 5, ABFFE T, VEfE/KHEIRE (DH) OZkcfE>
PWR — VRSB TR L7 HRI A 7 o L RSO R ORI O 2 b 2 iy N3 |95 CAll=, IASCC 84 L %
VY & DBRE RS LT, ETo. PR IR 2 F~ClAL L 7o & Ebi L. |ASCC #s A it L7,
2. #E% Firef
320°C @ DH 4.1 ppm & 2.7 ppm @ PWR — /K REHEEEREE THI 1,000
DG AR A LT-BRINLT SUS316 A7 o L RSO 1 F-FREEF  (HRS
73dpa) [1]% v 7=, DH4.1ppm OaRERM X 0 ifb L7k %, DH2.7 ppm
DOREAT L0 BRI A BT e 8xdx2 pm O [BERER T AR A 4 b—

A (FIB) AIT-CHERLL 7=, Bl L 7=kt 5 U LB A 2k o %;‘;”C

(DIGA RN LTI L, BRI L 0 2 Y AU CGRABRT 00 nm
RO HEZ 0.3x2pm & L7z, FIB-SEM 25N CHIRIC T I3RABR L 1 JEEREE OIS 2T L 250

T % SEM 78152 L CTBREmh & <7z, PR [1]
3. #R  [orrom
Wl LRI R LT, REIE LI CRINAVE L CRBRe
s I @7
PSR U7, RMTRF OO R A R DTN ClR L CRpT-iis K 2 2
e @7
&

IR~ 9, DH DEWEE b LRI R OIS IR T L, BN 55 2 o0 | @)
L SHERS -, L L T- KRB O DH AL, 1ASCC %64 .j

L&EVIENSHT 5 DH A8 & —B Uiz, —J7, PIERR LSO ’ e > 0
BR{L L7kt e RIF

FEIIA L L TRV L ORI & TR S Do Teid, Bk LTokifio 73dpa  73chal2  73cpa  73dpaf2]
EREE DR 2 (5T D 2 L D51z, R T AT L A 2 BRGSO Lo

IS D & | BEESRE ORY R L U 7ZRI R CEINAAE U, NS & 72 0 IASCC A3 RAT 2N E 2 b,
BEIGER

[1] %&FHi, INSS JOURNAL, 27 (2020) NT-8.  [2] T. Miura etal., Proc. 19" ENVDEG (2019).  [3] K. Fujii et al., Proc. Fontevraud 7 (2010).
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Effects of thermal aging and irradiation on corrosion behavior of austenitic stainless steel weld metals
R L il =R Ee B ma B
VR Ay AT MRS

BHFNB L Fe A AUV LTI ATV VABIEHBRSIRD 7 = T4 MNA—AT T4 b OMEER OMARE %
D & & BT, PWRL IRINEIKEUEBREE b O RARE A R~ To k5 R, BRI IR L 7230k CAIBE RN
BHAE 72 Cr B DI T & SiEOBMAHER S, Z OB CHBIRUCI » 2RI R BL O T 1 HER S
i, BENTEOCHER DM BN 5 Z EnbnoTl,

F—I0—F: AT VAR EER, BRI, RETERT, A5 SUERER

1. &

F—ATFA FFRAT L ARRHEARITB O TIE, PWR 1 RGHKBHEER BT O &R B-LiIOH IRiEEREE T
1% SCC H#RITRD LTV, LavL, BWR EMEKERE-CHR R IRINEIR B-LIOH WkRE Cld7 v K7
A FEEFUTIN o 72 SCC HERAE U, IS 27 > L 28D SCC R ITITVME L HRE SN TV D, S
HIZ, BURENIZ L SCC HEE I 2 2580 HivTW\Wd, LAaL, PWRI IRIGEVKERE COE &
FRtE~OEEN & TR ORE, SHIZZENOLOEEFEITTILE A LTSN TR, £ 2T, Aif
22 CIE, BUERhIs LN Fe A Ao THUEIRSE L= 27 > L A SiiAB4 8 2 PWRI RIGHKEHEER B T &R
BT, A7 v L AEHES B OB R~ DR B LT~
2. BiE

400°C T 100 A, 1,000 K#fH, 10,000 FEfEZ 2R L7 308L 46 & UY 316L 8 8 72 b NZZ DA
Wbt 2 fitakbs & LTV, BBR A FE I 0.04pm D = v A Z L U Tt BT 72, 6.4MeV O Fe A 4>
% 300°C Cix K 5dpa & CTHE L2k, BB E BIIC KD 7 = T4 MA—AT T4 L OHMEEROMZE
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In-situ TEM observation of the dissolution and re-precipitation behavior of hydrides in
Zircaloy-4
*Simian Liu'?, Huilong Yang? ,Sho Kano? and Hiroaki Abe?
!CAMP Nano, State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University,

“Nuclear Professional School, Graduate School of Engineering, The University of Tokyo.

Abstract

This work presents delta hydride dissolution and re-precipitation behaviors in Zircaloy-4 by in-situ heating and cooling
observation in the transmission electron microscope (TEM). The hydride dissolves in the range of 473-673 K, depending
on the hydrogen content. A dislocation loop is left nearby where the hydride finally disappears. The re-precipitated
hydrides, normally exhibit a different growth direction from the original ones, preferentially nucleate nearby the

dislocation loop during fast cooling.

Keywords: Zircaloy-4, hydride, dissolution, precipitation, in situ observation

1. Introduction

Zirconium alloys exhibit a strong affinity of hydrogen, which leads to hydride precipitated out from the cladding
tubes after a long-time service. As a brittle phase, the formation of hydrides is considered to be detrimental to materials’
performance, especially under stress. Although the critical solid solution and critical precipitation temperature of hydrides
were determined by the previous studies, there is a lack of detailed descriptions about the dissolution and re-precipitation
behaviors of individual hydrides. In situ electron microscopy is an intuitive and effective method to study the dissolution
and precipitation of hydrides. However, the work on this aspect is relatively limited. Therefore, the purpose of this study
is to investigate the decomposition and re-precipitation behaviors of hydrides in Zircaloy-4 with different hydrogen

contents by in-situ TEM observation during heating and cooling.

2. Experiment

Zircaloy-4 cladding tube was used as experimental material. It was firstly cold-rolled to a sheet and annealed at 600°C
for 4 h to acquire a fully recrystallized microstructure. The ¢-3mm disk specimens were prepared and subsequently
subjected to hydrogen-charging processing performed in a vacuum furnace under a gas atmosphere (3.5 vol.% H in Ar)
at 673 K with various pressures. In-situ TEM observation was performed using a JEM-2000F microscope and a Gatan

heating holder. The heating and cooling rates were estimated as 4 K/min (up to 623 K) and 24 K/min.

3. Conclusion

Results showed that the dissolution behaviors of hydride were different, depending on the absorbed hydrogen content.
In the low hydrogen content case, the hydrides completely decomposed at ~523 K, while in the high hydrogen case, the
hydride partially decomposed even at 623 K. The hydrogen moves into the matrix during heating through bulk diffusion
or channel (dislocation and grain boundary) diffusion. It is also noted that after the dissolution of hydride, a dislocation
loop was always left nearby, which might play a role in promoting the re-precipitation of hydride upon cooling because
of the Korotkoff effect. The structure and crystallographic features of the re-precipitated hydrides were analyzed and

compared with the original one. Moreover, the effect of cooling rate on the precipitation of hydrides will be also discussed.
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High Temperature Hoop Deformation of Zircaloy- 4 Nuclear Fuel Cladding using Advanced
Expansion due to Compression Test
*Neli Nikolova', Huilong Yang” , Sho Kano? and Hiroaki Abe'-
"Department of Nuclear Engineering and Management, Tokyo Univ.

“Nuclear Professional School, Tokyo Univ.

Abstract
The acquisition of hoop direction tensile properties is necessary for textured materials such as Zircaloy-4 used for nuclear
fuel cladding tubes. The purpose of this study is to evaluate the deformation in the hoop direction of Zircaloy-4 at high
temperature using a newly developed Advanced Expansion due to Compression (A-EDC) test. In this work, Zirclaoy-4
cladding tubes were tested at temperature ranging from room temperature up to 773 K. The stress-strain curves in hoop
direction were derived and the effect of temperature on the tensile hoop properties was further investigated.
Keywords: Zircaloy-4 cladding, High temperature, Hoop mechanical properties, Advanced Expansion due to
Compression
1. Introduction

During the fabrication process of nuclear fuel cladding tubes, Zircaloy-4 undergoes severe plastic deformation, which
induces anisotropy in the mechanical properties. Though the mechanical properties of Zircaloy-4 in longitudinal direction
are well investigated, there is limited data regarding the behavior of the material in hoop direction. Advanced Expansion
due to Compression (A-EDC) is a mechanical testing method based on improvements on the conventional Expansion due
to Compression test in which metallic inner pellet is axially compressed therefore radially expanding, causing equally
distributed load on cladding specimen. Recently, A-EDC high temperature testing was made possible by using inner
pellets with high temperature stability, which was used to study the temperature effect on the hoop properties of Zirclaoy-

4 cladding tubes.

2. Experimental procedure

A cold-worked and stress-relieved Zircaloy-4 cladding tube ring-shaped specimen with height of 1 mm was
used in this study. Bronze and stainless steel inner pellets with diameter of 8 mm and height of 8 mm were prepared for
A-EDC test. The compression was done using Shimadzu AG-100KNX tester and the changes in the height and diameter
of the inner pellet-ring specimen configuration were monitored by laser displacement meter Keyence TM-3000. Facture

morphology microstructure of the tested specimens was observed by scanning electron microscope.

3. Conclusion

Zircaloy-4 ring specimens were successfully tested at different temperatures such as 298 K, 473 K, 573 K, 673
K and 773 K using bronze and/or stainless steel pellets. A-EDC test consists of two experiments: pellet only compression
and compression with ring shaped specimen. By comparing A-EDC test and pellet deformation, the stress—strain curve of
the hoop deformation of the ring-shaped specimen were derived, from which the tensile properties at hoop direction such
as yield stress, tensile stress, and elongation were analyzed. In addition, the fracture morphology and area reduction ratio
at fracture were analyzed. Evolution of crystallographic structure of Zircaloy-4 samples at various temperature will be
further investigated using X-ray Diffraction. The effect of temperature on the hoop deformation up to 773 K will be

systematically discussed in the presentation.
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Investigation of effect by the late-phase release of boron-containing atmosphere on Csl deposit
formed on reactor structural material SUS304L

*Muhammad Rizaal', Shuhei Miwa', Eriko Suzuki', Jumpei Imoto', Masahiko Osaka', Mélany Gouéllo?
!Japan Atomic Energy Agency, °VTT Technical Research Centre of Finland

The gaseous species interaction with the early FP deposits (mostly Cs and I) on the surface of reactor coolant system (RCS)
material is considered as one of the factors of gaseous iodine generation at the late phase and could affect the containment atmosphere.
In this study, we investigated the reaction of CsI deposit formed on stainless steel type 304L with the steam-boron flow. The experiments
for reproducing the RCS temperature gradient in the range of 1000400 K showed a significant depletion of CsI at 850 K, resulted in
the formation of low volatile cesium borates on the former surface, and simultaneously released gaseous iodine that could reach a range
below 400 K.

Keywords: Cesium iodide, boron, thermal gradient tube, cesium borates, SUS304L

1. Introduction

The results of Phebus-FP experiments [1] had shown that the volatile radioactive fission products (FP) such as iodine and
cesium after being released from degraded fuel in the event of nuclear severe accident (SA) could be transported to the reactor coolant
system (RCS) and the contained building. During the transport, Cs and I can cause chemical reactions and significantly deposit on the
surface of the RCS materials as Csl [1]. In the event of a late-phase release of boron, the stable deposit of Csl and the generation of
gaseous iodine are likely to be affected by chemical interaction with steam-boron flow. This late phase release of gaseous iodine should
be considered in SA analysis, but there is limited data on the reaction. Therefore, we performed an experimental study using a thermal
gradient tube (TGT) to investigate the possible mechanism of gaseous iodine formation due to the interaction of Csl deposits with a

high-temperature steam atmosphere containing boron.

2. Experimental method

The experimental setup called TeRRa [2] was used to simulate the chemical interaction of simulant FP during the transport
to the lower temperature regions. The experiment was divided into two sequences: (1) vaporization of CsI from alumina crucible and
deposition on the TGT with temperature 1000400 K, and (2) introduction of boron-containing atmosphere. After that, the inner parts
of TGT and the filters located downstream of TGT were taken and dissolved in NaOH solution for the measurement of deposition
amount of Cs, I, and B by ICP-MS. The deposits on the sampling coupons at various temperatures were separately analyzed using
SEM/EDS, XRD, and Raman spectrometer.

Axial location in TGT (mm) ®) | Coupon-11 (840 K)
. . 0250250 450 650 850 1050 1250 |
3. Results and discussion : ‘ T Cs mitial dep) 2] ) |
—_ (a) 1 (initial dep.) [2] Lot ey
The deposition profiles in the TGT for Cs, I, = 02| & Cs afer boron was noduced) | 2 Cs tetraborate [3]
8 IN : ia (after boron was introduced) 3 | "\_JL(‘ b
and B are presented in Figure 1 (a). At the initiall S (5| 5 . J
.. . & = Coupon-11 (840 K
deposition, Csl was largely deposited at 850-800 K. After  § ail [ ‘1
s & 2 I
introducing boron, the deposit at 850 K was confirmedto & ] DY N N N A
3 0.05+ Cs pcntab(zratc [3]
be unstable and tend to re-vaporize (primarily as Csl B ‘{ A |
vapor/aerosol). This revaporization caused a significant 1000900 800 700 600 500 400 a0 a0 o so0 1000 3000 500 4um
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decrease of such deposits (i.e. 41% of Cs and 76% of I). Temperature (K)

Following the revaporization, the CsI was then re- Figure 1. (a) Deposition profile of Cs, I, and B in TGT at initial deposition [2]
deposited at 800-750 K. At the downstream of TGT and after boron was introduced; (b) raman spectra of sampling coupon

where the temperature was lower than 400 K, the gaseous iodine was accumulated in the gas trapping system. Greater boron retention
at 850-800 K in TGT was likely to induce such gaseous iodine generation, which is initiated by the chemical interaction with
predeposited Csl. The Raman spectra of samples at this location supported this inference where cesium borates (tetra- and pentaborate)
were identified (Figure 1 (b)). In the scope of the present investigation, the role of steam-boron atmosphere for inducing gaseous iodine

generation at late phase had been confirmed. Thus, this role should be considered for the evaluation of iodine in the SA analysis.

References
[1]N. Girault et al., Ann Nucl Energy, 2013, 61, 143—156. [2] N. Miyahara et al., J Nucl Sci Technol, 2020, 57(12), 1287-1296.
[3]Z. Lixia et al., Russ J Inorg Chem, 2007, 52, 1786-1792.
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Effect of Titanium on the Cs Chemisorption of Stainless Steel

*I Wayan Ngarayana', Kenta Murakami?, Thi Mai Dung Do
"Nagaoka University of Technology, *Tokyo University

Abstract: The effect of Ti and oxidation on the Cs chemisorption of stainless steel (SS) on various temperatures had been
identified. Ti was found to effectively suppress the Cs to be chemisorbed between the inner and outer oxide layer.

Keywords: cesium, chemisorption, retention, oxidation, stainless steel, titanium

1. Introduction

Previous studies show that the minor elements, such as Mo, Si, and B significantly influence the Cs
chemisorption and their stability onto stainless steels (SS). Another element such as Ti is also common to be used to
improve SS oxidation resistance. Ti as well as the oxide film transformation may change the Cs chemisorption behavior.

This study intends to identify the effect of Ti for the Cs retention phenomena onto SS.

2. Experiment

The experiment had been conducted using finely polished (10 mm x 10 mm x 0.5 mm) SS 304 and 321 with
almost similar element concentrations except for the existence of Ti for ~0.7wt.%. Different pre-oxide films were grown
under ambient air environment at 300, 450, 600, 750, 900 & 1050°C temperatures for 3 days. The thin layer of ~0.5 g
CsOH was formed on those specimens at its melting temperature (272°C) for 1 hour. Then the temperatures were increased
at the respective values for 6 hours. Hereinafter, those specimens were soaked in water and ethanol using the ultrasonic
cleaner for 180 s respectively then dipped on acetone for 2 s. Characterization has been done for each step using an optical

microscope, XRD, SEM/EDX for surface and cross-section observation.

3. Results

Ti was found to gives insignificant impacts to the Cs

No Ti on S5 304

concentration on the surface of 300°C & 450°C treated
specimens. Nevertheless, small sticky particles related
to the Cs-Al-Ti-Si-O chemical systems on the outer
oxide layer of SS 304 and 321 were observed. The
significant impact of Ti was identified at elevated
temperatures when the oxide layers grow thicker. As
shown by Fig. 1, instead of forming Cs-Si-O as happen

Fig. 1 — Cs can be found between inner and outer oxide layer of . . .
between the inner and outer oxide layer of SS 304, Ti

(a) SS 304, and only retain on/in the outer oxide layer of (b) SS . . . .
can be observed to interact with Cs by forming Cs-Ti-

321 specimens treated at 900 °C. O only on/in the outer oxide layer of SS 321. Relatively
high Cs concentration still can be observed on SS 304 specimen treated at 1050°C, but could not be observed in the case
of SS 321. The different chemisorption characteristics of those materials can be postulated by assuming; (1) Cs formations
that were found between the inner and outer oxide layer of SS 304 are not caused by Cs diffusion. Cs may firstly be
chemisorbed on the pre-existing oxide layer then be overlapped by the growth of iron oxide as the outer layer. (2) Cs that
only could be observed on/in the outer oxide layer of SS 321 treated at 900°C specimen and completely disappear at

1050°C are influenced by Ti. Ti strongly reacts with Cs forming higher evaporation rate compounds then keeps its

compounds on/in the outer oxide layer as well as makes them easily disappear especially at 1050°C.
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[1] K.Nakajima, et.al., Mech. Eng. J., vol.7, No.3(2020)
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Study and evaluation of cesium chemisorption behavior onto steel under simulated nuclear
reactor severe accident environment in 400 °C.
*Nabaichuan Li* 2, Kunihisa Nakajima?, Eriko Suzuki!, Ken Kurosaki?
LJapan Atomic Energy Agency (JAEA), 2Kyoto University

Abstract: Since Cs chemisorption might occur not only within RPV but also within PCV at 1F, Cs chemisorption behavior
onto steel was investigated at 400 °C. X-ray diffractometer(XRD) and Raman spectroscopy were used for the identification
of Cs compounds formed on carbon steel and stainless steel 304(SS304), which is the structural material of PCV and RPV
used in 1F respectively. As a result, CsFeO; was found to be the major chemisorption product on both carbon steel and
SS304.

Keywords: cesium, chemisorption, steel, severe accident

1. Introduction

Since cesium (Cs) is one of the major radioactive sources, information on the distribution of Cs within reactors is
necessary for the fuel debris retrieval at the Fukushima Daiichi Nuclear Power Station (1F). For estimation of the Cs
distribution, JAEA has paid attention to the chemisorption of Cs on structural materials such as stainless steels because BWR
has a steam separator and dryer that has a large surface area made of SS304. They are located in the upper area of the reactor
pressure vessel (RPV), which was experiencing a relatively higher temperature during the accident. However, a recent JAEA
study indicates that Cs chemisorption could occur at 400 °C [1] while earlier report indicated Cs chemisorption occurs above
600°C for SS304 [2]. Moreover, cesium ferrate (CsFeO,) is identified as the major chemisorption species. It has been
reported that the Cs chemisorption occurs above 600°C for SS304 [2]. Thus, there is a possibility that Cs might be
chemisorbed not only on the superstructure surface area inside the RPV but also on a wider area including the steel surface
of the primary containment vessel (PCV) at 1F. Hence, to predict the chemisorbed Cs distribution accurately, this study aims
to investigate the chemisorption behavior of Cs onto carbon steel (similar to the PCV structural material).

2. Experimental method
3 different types of steel were used in this study which is carbon steel 480 (SGV), pure iron (Fe) with a purity of 99.5%
which is expected to have the same level of Fe chemical activity as that of

SGYV, and stainless steel type 304 (SS304). The dimension of the sample is 10 SGV after
mm x 10 mm x 2 mm. Cs chemisorption tests were performed at 400°C in Ar- the test
4%H>-20%H-0 for SS304 and in Ar-5%H>-5%H,0 for both SGV and pure SGV before
Fe. Cs hydroxide monohydrate (CsOH-H,O) with a purity of 99.95% was Jthe test

used as a Cs vapor source and vaporized at 650°C in the chemisorption tests. i

Due to most of the Cs compound is highly hygroscopic, a nitrogen-filled _ _

glove box with a controlled dew point of -71 to 79 ° C was used during sample £ CsFe, (01-080-3452)
preparation and storage. Cs compounds formed on the steels were identified 1 L | A
by using XRD and Raman spectroscopy. In order to determine amounts of Cs2C03 - 3H20
water-soluble and water-insoluble Cs chemisorbed onto the samples, samples I (01-073-4952%)
after the chemisorption tests were soaked in water at 30°C for 1 h and then L

soaked in boiling aqua regia for about 10 min. Amounts of water-soluble and 20 30 4209 50 60
water-insoluble Cs were determined by using inductively coupled plasma

mass spectrometry (ICP-MS). Fig. 1. XRD patterns of SGV before and after
chemisorption test at 400 °C (*ICDD
3. Results and discussion pdf number)

XRD analysis of the SGV sample indicated that CsFeO, and o 2 01 o3
Cs2CO3-3H,0 were presented as shown in Fig.1. While Raman analysis of the £ - - = =
SGV sample indicated that CsFeOz was homogeneously distributed yet &4 g 008 o
Cs2CO3 seemed to be localized. Cs,CO3 might be formed by being exposed to o g ®
air due to the hydrate formed, which can be easily decomposed during the § 0.06 = g
chemisorption test. Fig. 2 shows the determined amounts of water-insoluble & 1 o5
(black line) Cs and ratios of amounts of water-insoluble Cs to those of water- & 0.04 aay
soluble Cs (Blue line) for the SGV, SS304, and pure Fe samples. Meanwhile, the 105 §_ oy
amounts of water-insoluble Cs for the SGV samples seem to be smaller than -2 110.02 @ §_
those for the SS304 samples. However, the ratios of water-insoluble Cs = S @
amount to those of water-soluble Cs for the SGV samples are higher than those ‘& 0 8 8 Lo 0 %z—"
for both SS304 and pure iron samples. Therefore, it is considered that Cs "g’ '|<'|<gg—lll\|>¢l> _IL %‘g
chemisorption for the carbon steel would be easier to occur than that for o - Og
stainless steel because of the higher chemical activity of Fe. E Ly T

Fig. 2. Amounts of water-soluble and water-
insoluble Cs for SGV, SS304 and pure

Fe after chemisorption tests at 400 °C

Reference
[1] R Efth, BT %4 2021 HEDHE4E 3G02.  [2] B. R. Bowsher, et al., AEEW-
R 1863, (1990).
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BEE—RFOEER TOMSEZREDE RAER OE
) BRFTVAIRICEICEBENRESMICHTLIERBHER 3 5#)
Evaluation of Short and Long-Term Behavior of Radioactive Nuclides Distributed in Fukushima Daiichi
NPP
(9) Phenomenologically estimation of dose rate in a building based on an accident scenario investigation
(Unit-3)
FHE O, ORE TR OEER OREL NE BT
L= RiebE, 2JAEA

He T VA OBEND, BB IR EITO 3 SHENICIS T D BT A RN)ZB L CHL
GEmANZ R U7z, ARG K 0 L JEH 7 —/(SC)~D RN BTN IR E SN D alfetEnH 5 = &, BHicE
STEVTLRENRY— IV RT T T BT HAREENRH D 2 L Y e fEi LT,

X—D—F: BEES—HTFNHRER., YT T 772 b, BEFE. FP 4. SAMPSON

1. #E

S E R IR EFTARICH T 2FN OB MR A 2 i 5 7201203, FHoERREOEHI RN B
1T2EEh S L OFSUUCRZ O R B RN BT 2 B4 5 0N H D, AWTFETIE 3 SREIZ OV T, Fiy
TV A HEDS E e 5 FHH O RN ZENZOWTBIGGRICE R L, HE LG5 &FIRIC T 2 Ut
EREO{ER - B2 EIZ o0 Tl T 5.
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-, IS )
2 WMREBIEHERY T A ki
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[ZIZRPV 275 PCV ~D U — 7 3 FAEL TND Z &b FERKED LLZEFF LR H L7Z RN O SC ~DBAT

DIRESNDAREMENRH D, £72. 3 H 14 HEREIX PCV 2 HEREE~ RN S TWn b EHEE S D,
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PWR & DBH T TOKRRIAR O
(B) IOAVVRIZRIFYT pHHRDOETER
The effects of hydrogen addition on the corrosive conditions of PWR primary coolant under irradiation
(3) Major causes for pH effects on water radiolysis
oA, EEOOMESE, R FEsL, Al @
WSVl i
INEEATIEE KA (PWR) —IRIGAIR DT Hy IRE O b2 Mg T, mEKT ToB&ENMN (ECP) Ofif
Hrteii 2 O TN D, ED—EE LT, PWR —RFZDE pH K TD T VA Y & RABIGIZ OV THEHTRIIC
T BRALAIER A B = X LAOBRFEIT-> T2,
F—T— K : PWR, KOKHMSE, T4V o A G, BN, INCA L—7
1. #8
[ElPN PWR Tl&, PWSCC OMIFIRCH 2 5413 < Oz B L T, —RIGALR DA Hy I D Fodi{b 3
BEtS TV D, ARBFFETIE, PWR —UCREREED ECP OMATHIFHIE FIE DML OT- ., PWR —RINEIR T
D pH B T HEHKD a ROEBEZR L= VA4V o AT FiE2 B L. ECP ST O A1 XT A —X
THDBALAVERBOFHHEZT> TV D, ZHETOMITICLY | pH O EFITHEVBRILH TH D H00 JRE
DI SN DEM DA RENTZZ E D, AR THEE pH &2 5 L LT VA4 U o AITIC L 5 Ha0, £k

AN =R BORREATo T2, # 1 FHARC L FEREDOT T A~

PR /100eV [0 53R

2 5S4 SRR s (f8/100eV) K UM
. . L Species Y Neutron o
FIVF VAT a— REEA L[], R 1LIRTTI7A4~ VI = o0 = "
FIESEAHHRNT V4 ) VA2 D WBET L, 0 ox o
FricfEH L7-fER e R 1| 0K FERICRT, EREOFRMIT H 3.50 0.60 0.13
INCA /L —7IZ31F 5 PWR KL T — & & HAZERE L7 (2], H, 0.60 1.50 1.65
3. ﬁ%&%g H,0, 0.55 1.14 1.55
290°C T pH Z (LS E72T VA ) v AT 21T oL 25 @ 1O o0 oo 00
‘OH 4.50 1.70 0.45

pH 4 T Ho RINEEIZ KT 1 (eog) DOHEGMAMER SN (K1),
- s Doserate | 4 00,108 430 x10° 285 x 10°
FIF Y AT HIE0H & O (Hy +°*OH —» H*+H,O) TOD (Gyls) ’ : o

HORT D, T ORI THER Lo 290°C, pHy 5.6 s LI 290°C, pHy 7.1 .

T5 HORGREERSE . & il N

L%, #pH Tl H & OH % oo rar—| 5

AN T — |

HO) AL, g2 £ e [w £

brinphoteckonr 5 ST I e

I3, H0, OHRHITH D 7 S -

W, % pH &I C O M m s % oo
[Haler (PP) [HaJier (PPb)

BTTHOOEBXLND. @1 Wt FIch i 5 ILFEROBEOKFRIMEREIELE (e  FHERIE, £ 7

5% 19 U PEGA)

[1] S. Hanawa, et al., , Journal of Power Energy System, 1, pp.124-133 (2007)

[2] H. Takiguchi, et al., Journal of Nuclear Science and Technology, 41, pp.601-609 (2004)
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PWR &0 ST TOKFEAS RO
(4) —RAHNRPDRA TV LABD ECP IZRIFFKFRDEERUVMENDE

The effects of hydrogen addition on the corrosive conditions of PWR primary coolant under irradiation

(4) Direct and indirect effects of pH on ECP of stainless steel in the primary cooling water

TH AT, i RO, HE RESR Y, AL RRSA Y
WAL i

TUFV A, FEMER, BBA A IEMER E 2B LT, pH LOUKFE (H) BERENM (ECP) |
iﬂ‘ﬁ?ﬁﬁtﬁ’ﬁ%%% IOV Tikam L. ECPAKI D 5 & D i pH %Uﬁﬂ%:*ﬁ T2,
X*—— K : PWR, KOBIBSRE, T F U 2 @M, BEENMNT, INCA L—7
1. #8
PWR Ti%, & pH O
DI ()BT, PWR
PWR TOD Hy IR R K N ZF DT P F U ¥ A R OVESAL F2Hl S B30 T

CENIRE CTh D, 7UF ) T RICKIET pH OEEITFIFEE (3) TRLEZ, FiE
—WREBFNIF TIE Hy OFBLET D HolEAIZ X B ECPIRIRICHE 5T 52 L 2R LT,
. BWR THE LM A%+

WHT2ZENFELL, R—FF /L TIEW pH #PHTO ®l1 BT A—KLECPLDOMEE
ECP % B & M U)ICFFl+ 5 2 L NEE L 2 5, ERNTA ECP ZEEM, W
- . ELERE H,0,. O, hv— REERE
2. ECP F}Mfi F & (GE7TME) H,0,. H, 7/ — R EBEBE
9. T4V U AfENT 2 — K WRAC-VZ W CE &t | R B SR
Oy AR R FEYR FE & SR D . IRV TR A ok R & BB AL | pH BRE. BERRGEE
F AR S ECP fifHr = — R 9TECP &k, PR RERTAE
. BwiE B EERE BB SR
21 R ECP RE/IT A =5 R1ICECPICimk, SIS Moy BT EL, ECPIRE
WEERFTTNT A =S &R d, ZITERFICH & pH O
BB L CEmT S, 400 P
2.2pH OB : pH ITEMSSHEE &2 R0 2 AR T 2 —x b L 20F [O:1:400prd 1
TEEREEZFTN, THETO H OFBIM I, &pH &MF £ ° N, 1
(PWR %fF) 35 L UMHERIE (BWR &1F) T, TR 2Rz il €20 '
= v = N 5] B )
SNTE7, AR, ThE e, B0 i FET, pH & 840 | s Ty |
Z5k ST ECP \ZJRIET pH BB 23 L 7= (I 1), 600 | S
23 ECP IZRIZT H.DRE : TSR T T, HalE H0; 72 KL B TYRIE

FEDOMEZ KB SE 5 Z LIk ECP OXJEZ ATREIC L7225, & pH
FHETTEHOEETH, 7 —O&KMFETH ECP BMETT 5, &5
W2 Ho BN DFER, Ho02 72 E DRALFEIREE DN+ IR T LARWERETH, He O EISIC L 57 /2 — FE
AR 2, PHESRMTHLESBMBLOHFIE T T, & pH RIFEDBE L H

pH (298K)
1 ECPODpHIKRTFHY

2021 BRREFHES

O L > TECP A& 6l
U<, H:DE{LERIZ LD ECP DIKTHAME I L TWD,
3. ¥ER

Al U EC H T L 5 ECP KBV R Z 59 5 &, H IINC

BE XM

FAE9 pH OERHREIZ /2D | 1
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[1] S. Hanawa, et al.,J. Power Energy Sys., 1 (2), p.123-133 (2007). [2] S. Uchida, et al., Nucl. Technol., 183, 119-135 (2013).

[3] Y. Wada, et al., J. Nucl. Sci. Technol., 38(8), p.621-632 (2001).
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Track diffusion model simulation study on primary processes of neutron radiolysis of water at high temperatures

*EE G MW B2 M OEEZ 2 AW R K SIS bR L
VEROKPEMF, 2 AL - BFBA. ° HIZ GE

T TEETNVICES S ERAKOFVETFTI VL) S 2B a— RE2HESE L, BWR &2 S~
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ENBEETHD, @lRAKT VAV AOMBIE, R X —(FG(LET) DR WS (B, y) FREHZBIL T
FEETRELOOH DA, & LET #f (P04 A B —20) 2oV TEST L Iy Tldial, otk
MDT T4~V GIEFEOBEES —H L TR, KFETIE, PHFE—LFEDOT VA v Aa—Rx
LU WD /KB 74P (BWR)SF KR % 5 € o 28 il ~ i Bl SO RE O Jikc i
BB SUS OFIYERE, B X OVBWR ERFZER (BPETF A7 hL) (1
B DKGRERMOTZ7 4~V G (gff) OFMEIT>7z,
2. HEF S04 ) CRMEBEHE I — FEBE

HPEF- BRI L D =k v F—fF 1%, T B & Tl < ElTksy
HA U DB 7 (78 LET) IZL > TiThid Z &b, #Hix 72 LET
DEF#R 7 v 27 (FfERIR) OIEBEUSE T M ES < kR O
Ba— REMELZ, A=y GE (1 E2f) O 60 KoL F UG
Ty Med B LET M LR U OITZ0mELEZIEH L72[1,2].
3. fERLEBER

B 1128 x 72 LET O FE— LB T OH T ¥ h L G [HORHE2E
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Fig. 1. Time dependent G-values of OH
at various LET between 5 to 80 eV/nm
at 25 °C (upper) and 285 °C (lower).
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[1T A. J. Elliot et al., AECL report, 2009. [2] Y. Muroya et al., PCCP, 2017.

Fig. 2. Primary G-values of main
radiolytic species at high temperatures
evaluated for BWR (dashed lines) and
Yayoi (solid lines).
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Radiolysis Studies on H, Retention with Changing Hydrophilicity of Carbonate Slurry
(1) Estimation of Hydrophilicity on the Surface of Suspended Solid
R O, kA B, O RG
H AT AT ZE B e R

IF ALPS SHEILBCR DIRIRIE A T U —FEIEY) Tl & 72I/K LT, mkED 2 Z U — D st figC ARk L 72k
TR L2 SICENT D, SOOI EICAT U —F0REY (SS) ki r-REOEBAME (Bokth) 12Xkb
728, SS Kit-ZIEBUKIEOWE THIE (Bf) T 5 2 & TRBREBOIMBINIIETX 5, E-T, MHIOREZL
ERMICEmT D T, SS KR F-REDOBUKIEDOFHENERE L 725, £ 2 CTRRETIE, VU —AREDO1HFH L
LC, HAWAEREERE A AT, SS K2R DOKELRWAEZFEZ T - KOWAED 2 FIETHELT, BYTO
A2V =&, BUKME TFTOUEZE L7 AT VU —0 SS R F-EEHOBAMEZ ZNENHMEL T, Zhbatik Lz,
F—O—F: REEER S —, BEY, KM (Bokt) |, KEKREES, (F) REFERR

1. #E

BiAT () @O IF ALPS SHEINHERDORBEEA 7V —IL@mkiECTh 5720, 5 (SS: suspended solid) HIZHL
DA F TG E D B O FHRR (PR 12 K DRI CER LT-KE (H) AT U —HIZREES R,
A7V —OgEE 726 L N Z98097e Ho it - BRsED U 27 &SN D, L ERET 55K E LT, SS
i1 Z IRBUKEOWE CHE (IEAR) 3252 & T KB 2RI LT, AT U —%2RE LD, ZOkEZK
TEEDMHEBRE SN TN D, Z OB ORRE 2 ERET 572012, SS R F-REOBUKIEOFHEIIEECTH 5,

Z ZCAHETCIE, REBEA T U — O W RFHZEIT 2 R RIZE O 1 # e LT, BUTORZ U —L, Bl
AP MR Z it L7 A T U — D SS KL F-ZR I ~D/KZER N AEZFE) DA RIE LT, 235 OBUKMED TN & 37 7=,
2. BB

IREEHEAZ V) —121%, BEHTE B 23R L7Z6 0 (SSIE Css=150-301 g/L %) MW, 2T, 8
ITOAZ V—i%, IS CUBERIGOFEOKIZRET R U 7 A (Na2COs) EKE(ET R U w24 (NaOH) ORISR %
IR TR 2 Ak S8, AUBKAE CRF- R « 130 U720 & S L CU 0 = THELT 528, BUKMEET
WELD AT Y —1L, AHEKEOMID O OB ChI i « 1B L7 2 SO R K% LG 2,

AZ Y —D SS i {-RE~DKRELNAEZET WAEZFRR) &0 ANEEERE THE L 05 C), A7V —
ZAREME I AN TR OFIR 100 CHRIEOFESC) 72 BZSHE T, SS R -2 BVETIlES 2 = L7 < i LT,
ZOREVE %, fIFE(LT B = A (NHLCl) KIEIR CHIXHZE 80 %RH F2ELIZFHHE L= 7 o /r — & N CHUHE
FRiE U 7-ICEIR T 6~7 I EZ2nzge U7 (R et OKOWAESAE: - X1 odFft ©), KUV300 CT2
~3 REfEIEZER e U 7= 550 (RSt - X1 R @) @ 2 S CUE SR RM A HIIE L7z B,
3.RE-ER

BUTOAT ) —D SS R F-FA~DKAELRW AT 25 C) 22X 1 ITRT, 22T, oW EEOHAM % SS
Kit-1 g 4720 OKGER (ng) &L, SEHOME PP 3FXHEE RH) (G5, ZEX ()0 2 SiE0w
EEEROZE OO L b L, AKX b)D 3] WESER @NREDN, ZIUMEFREKDOIBRET D5

BT DT, SSHFREDANRASHEE <5 = &7 A
TX 5, BUTAT U—Cl, 100 %RH T SSKiF 1 ¢ 1= 1,000 mg T e wEsER F(b) ERAEFRE ]
(1g) DAL, SSHKIT-REIAFIII AT L E10% £ , ,A”
DG (B /M. i, BRHE Ly S @HEE I F aals
YT, BATO 1/10 RO K RS S U, ?10 - TR, I A
AL, R2 AR HD A6 (1F jhliktizsy E | RN
— AT B B RFERE) ORRD Tl %, I 10{ el e
S48k s 1{/
[1] HuEsh, AcabeE—, ARMECD, THIC FRREEE A 7 U — ot ’I:llq 1 ]
EBR T 2016 AERODAES, 2119-21 (2016) fi. 3'5 0.1
[2] Al ", BAES, s, FRERHORETRAMORE L BARRSU-—0BE ]
HERE~DRAE) | JFLTH1%42 2013 AFFKOD A, N17 (2013). 10002040608 0 02040608 1

ARE R, PIP,

: 1 EY (SS) A ~NDIKER DR TE F iR
Japan Atomic Energy Agency (JAEA) A %?2%5 (°C, )ﬁﬂ?l]?i%% P?=(§<.1 6§kP§§ RERR

*Ryo Kuwano, Ryuji Nagaishi, Tatsuya Ito
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RERIER 5 ') —DEKEECIZH 5 KFRRFICET BRI BEHR
(2) RS —FERKDBFRFEED/NIVR S A4 ) S RBIE
Radiolysis Studies on H, Retention with Changing Hydrophilicity of Carbonate Slurry
(2) Pulse Radiolysis Measurement of Local (Partial) Viscosity of Pore Water
Ok R, ME IEME?, W o, Ou# RN, EH B2, AR ek
VAR OWETEBR TR, 2 ORI

A2 F U —FEORRMRREKIC IR ST D KFE (H) 13REK P ORIBUKIZEAR (id) OREETHHET 2,
ZZTC, o ORFHIRREKDO~ 7 72k (RFrtE) CIRE 2725, AR OMUR, KURIZE 218FR%E D Hy DZEH)
FEICHBKRORE TR E D, ZOJRAT « EORIRREZ M5 Z L1%, ATV —FZL D Ho OFREF - it A
N =ALE TR 5 ECTHETH D, £ TARE T, YV —ARERO2FHALLT, T/ Bz sy
AV L AR K BRBEKD 53R T 2 710 Tl % KRB FHEDISHEDRIE T — 2 26, BATORIIEA 7 V) — &,
BUKME (oK) ARTFAERZHE L7 A T U —OFBUKORFTHE 2 2 EaHli L T, 2 bz Lz,
F—TU—F: REMER S —, kK, #E, /LRSS OF ) DRiE RIGEE

1. #E

W) (SS: suspended solid) 72334 10 um ORIRE AT D IRIEEA 7 U — WORSE (Reit) 1L, pum A—F—0/)
BIRRODOR M A MNREK BE B0, 27 U —%KERT % SS i1 & [HBRUK (pore water) DfFE 12 K> TR E D,
IO, ATV —IZLDKFE (H) ORFHIZORAT U —2KORETRED, —J7, AT U —IZSS KK
DOFRVMER TP S5 &, SS ki [KEEN AMEdE LT, FICHBKDRAT « Ik N5
N, RO TETIE, ZOWEITRETHD, THNHETEIUL, IWFEREONIE, K[URICESEESED H,
ORIBAKF OZFENZ1T T/, AT U —IZX 25 Ho OLREFF « JH A 1 = X L ZFEICARIT 5 Z E R FRE L 72 5,

Z ZCAMETIE, BREA T U —0 H ARFHC BT B HOROMRITEDS 2 e LT, F /B AT 04
VA X DB EEDNS, BT & BUKMEK TR fiE L7 A 7 U —Hh ORIBR/K O SRR O R 2 58 7=,
2. BB

IRIEHEA 7 U —IZiE, BEHETE ) 2 L7=50 (SSIEE Css=90-350g/L %) #HWT, ZhbHExZDFE
F AT ) = AR SN ABUK TR L CRELE L2, 2 2C, AT U —0F/KMES FOEITE 1 W)
\ZRCHEDIE D TH D, Fio, WK, Zivd pH IR (A4 U588 236 U/KEEREE 2 ik OK) 3lkkE Lz,

2OV APRETERR BT, BB AL OBKE 1-10mm) [CEFALTT LAy (Ar) ok %% (N.0)
DINT Y o ORI A i UT-1%, $Ehndss (LINAC, BRK ISIR) 75 DEFHE UL A (% /LF— 28 MeV,
7YYL ANG 8 ns, #RE < 100 Gy/pulse) THG L7236, ENEFEMILIZSHNE Xe 77 v a T ) ZE 1R
R AS LT, AEIETICAER LT KFIE T (eag) ZEDNRT ¥ NASOUSAFFROMEPENL I 2 JE LTz,
3. HR-ER

25 Y —HORIK & 7 CALEER 2 AT D080k (pH=12) ORI (600 nm) OfEEZR 117,
e R A (R T, 2L ARBEE (0 ps) BT e 28, 4 us LIRS —EllZ 52 28I & L CRIE T
AL («COs) MEMISNT, £72, NoO FRIHR (R TIE, e 2VKERLT T A1/L («OH) (ITHEfES LD Z &
T, *COs DANBERIE NG, EHOLORE - Akiiftd 1 %k (5 OZ ks LTERlE -,
Z T, «COs OARRHIFR R ZARMEIREEDOH & miRkE T

DEFA A (COP) L ORI KIS (HIERCOS ) k=39 080 | TATSITULT (BB
XI0° M) T 5L, ONTELELETIS, Bk o |\ O (B2 0. mOH) -
BRI D COPPREZ<I0mM EFHIITE D, —J7, ea D % Tt ! ]
wili (FR) (T LT, MK EIRITR R Z b OEK & o 4f
LKL, A7) —OMBADRIESHICE S, & F |\
5308k g 03 \ ]
(1] Lfsh, Afbe—, ARFESCD, THIC BHBRRRIEA 7 U —OE S 5 N «OH—+CO.~ (£3:BI AT EE) ]
R | TSI 2016 AARDAS, 2119-21 2016) {ih, S oH s (BAIRTRE) S
2] KAME—D, [ hT A MEEKOBEHRIARC X HKEIEE 0AF | L~ — N"'""'k'
ZBITDHFTE) |, JRFJ0774 2015 AERKDRZS, HO (2015) it : V, FEEEIRUN (+CO5™) |
[3] AKAbE—, WP IERED, NEKBROA 41285 OH 7 V0L 0 S LR SR ‘*4
g VL | B y A
RO EERAFPEDORHIE) | 2018 AEFkDRZS, 3C11 (2018) fih. 2L R BRSO BSRR (us)
"Ryuji Nagaishi!, Masao Gohdo?, Ryo Kuwano!, Tatsuya Ito!, Yoichi 1 LIEKDKIIEFDHEHEE Jufﬁ’atj ChILDER
Yoshida?, Ryoya Tamaki2. 'Japan Atomic Energy Agency, *Osaka University CeEER 10 mm, pH=12, =&
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(3) RS U—IT&kB H: (HR) REFFHEDH > < igs fEFHE
Radiolysis Studies on H, Retention with Changing Hydrophilicity of Carbonate Slurry
(3) Gamma Radiolysis Estimation of H, (Gas) Retention Properties
O R, kA B, SEF R
H AT AT ZE B e R

2 F Y —h OB DS R TS L TER L, %ISR L 72> TRERRER LI2k#E () 32T U —
LS TREFEN DD, ZORFHIA T UV —ORE Rt e TRAes, AR, H (REHIHOBLENG, 1F
ALPS BHEILECR TORIBEA 7 U —BEM OBIANE (Wokih) K TFRBLA G L7228, OB D Ha fRFF
K EDOBCEMERT 5 2 1%, ZONBEOENEEZTHIT 5 ETHEETHDH, £ I TARRE T, v —XRED
3FBELT, Ho~vlnfRdncAT U —i BN Sz Ho BAENE (G ) Ok SIRIFEZHE L,
BITAT Y —&, BUKMEE TR AE G L7- 2T ) —TO Ho R EZ ZN A LT, b a2kl L7,
F—I—F: RBIERS ) —, KKRRE, HUOVEIE KRRERE S SKENE

1. &5

ATV =L BKFE (H) OBERL, ATV =AU AW NG A U DT (R )
Z kA% 2 L CEREND T, AT U—OFE (ReE) (&7 5, ZOREIZAT Y — 2R3 28 (SS:
suspended solid) F71- & fEIFR/K (pore water) DIEE ML SILDA, AT U—OHFIKME (WokME) K FAEC X
% MBUKDJEFT « EH07 (&) KEOIK FICHED, A7V —2EROREME T 52 LT, A7V —0 Haff
BNHMET 4%, ZHEERICHASNCTH 2 L1E, OB LD 2T U —0 Ho AR KT OA L% &
HINZEHIET 27207 T2 <, ATV —IZ& D Ha DIRFF « A I =X L %35R3 5 ETHEETH D,

Z ZCTARBRE T, REBBEA T Y —O Ho (RFHZBEIT D IR R SE D 3 # & LT, T~ co Ha %
IR (GfE) ORERS SERTEMEND, BUT & BUKPEK FAUEE A G L7= A T U —0 Ha PRRRRFE 257 L7,
2. BB

IREGHA 7 V) —I20%, FEHTE ) PR LZb0 (SSIRE Cs=150-301gL %) Z#HWT, Zibnb bk
BAHERRE LU CIRERELE L2, 227G, BT GO CHUKMER TFOE GRE) OA T Y —fiREORNE I35
1 RICFER OB Y TH D, £z, ATV —ff#IRHZ Al ST ALBOK, FK, HKREE T OK) ke L,
BB T AL T (@S 520em) [CAN, BFZLMFE X ¥ v S TEHAL, Ho <Rk (QST mik
W) OIREEIZERE LT, T <R (Co-60 FiF, #RESR2-5kGy/h) &St L7, FREE, B 7LD~y K
A= 2ZANLERE—ERY T 7L, TR GCITIEA LT o iBE 200 LT-, FERNEITEE S 7 UE
%&b OEY v AR ER 2 O TIREHEIZATV, BRER & OLl) s & B oW & 2 5l L 7=,
3. HR-ER

B 11 Ha B AEDFERS G IED A T U —@ SR A R (k) 19, Z 2T, HEhIe“o R 7 ) —2 5
FPIT 08T L TRDTZFAE Gl Gra O &R L TROTZ2%A GIE Gow @ (A7 Y —ITL > TERDIE) D
fxttt (O/Q@) TrRLE, EOREHLAT Y —EI & & HITEBRIIIED LD Z Enbhnd, BifTic~
CREROEROMEE D/ NSOOLE, B TR Z i L 72386208 Ha 2 i Lo 2 & 2osd BiTo

105, ZOAFY *‘O?F'Eljﬁﬁ7k7ﬁi%@@ﬁ7kk [A] L*ﬁg?%o N 2REGHE, G GBxE)
ZE 2w b, BEXAT -0 RFFIEATA T g
FeHEEPAR L R ERERRS) LRERIC, SSRITOEMICE 5 |
> TSN ONAIHEDH TS TNH Z LR L TS, (2

AL, R2AEEHFE HD ZREF % [F (et A A T =
—SEOKFREREIC BT D RAERE) OBRO—MTHD,
A i O
[1] Wzl kAl ARMESCH, THIC BHERIBEAZ Y —0 O

HEER) |, T2 2016 DS, 211921 (2016) fih. E _
2] KFME 5, [ b MERKORHEOC L oAERE * [

IR BRI | ST 2015 AFEKO K, HOL (2015). [ RERARSY— (BUKIEET)

O L o BWITHLR3Y

[3] I. Yamagishi, R. Nagaishi et al., “Characterization and storage of 0.01bul N

radioactive zeolite waste”, J. Nucl. Sci. Technol., 51(7-8), 1044 (2013). 1 25 —Bx ;_? (cm) 100
*Tatsuya Ito, Ryuji Nagaishi, Ryo Kuwano 1 KEREDHEFT GIENRS Y —& JMKTEHE
Japan Atomic Energy Agency (JAEA) (#REFE <5 kGyh, HEHIRE <20 kGy, ZKEaf)
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(3) EEEBEBHREAD Al DEH
Development of Automatic Design System for Piping, Air Conditioning Duct and Cable Tray using Al
(3) Application of Al to Automatic Piping Design System
rafl SRR, Bl SR, R G@PA 2, ERR kG 2, R BN, il RERR, ATH fR2AE
"H3L, 2HALGE, *HIEXGIEY Ja—ta X

AL, JRF )G ERTRERR DAY 2 2 MR, TR, Ffrkm L4 Biic, %, 5 7 b, 7r—
TN A ZBBRGETT 5V AT LAZHELTEY, K%%Tiﬁﬁm#A®Alﬁmﬁ&kF%M%T¢

F—T— K AT, BE, ATHE 7Y4LRG

1. 8
ASZid, BB T L) XAEHT LB T 07T 50, AUEREZBINLT- A 7V v M FRT, Sk

DEWEE, EHRE 7 N T — 7»%v%%mLfaﬁmﬁﬁé/zTA%%%bfm Do AXiEME, e

PEPE, BREMEZ M B2 & & bic, KRB, BURT). BRNZEICL D REAOEEL HIEE LT 5,

2. BEEEBBIRETAD Al DBER A

) o » AICRERAR I
U R R L, M AR KDL AR LA 28 D . . RO sz s
B LRV A T 5. W RITHE B L L — b S L b A A
THRET 22 LI TER, 20710, BEOREEKE AL TFE LT, [k it
DR S AR5 - L BRDOONT NG, . FEF—F RRICLY . - AL 4
Al 75 FERE Lﬁm%Aﬂﬁé ERVAEN ll_rﬁAJ&%ﬁ7m7§A@A4 rm&wﬁ‘
Ty M FRITE D | A RUVVEBF— 2T AL T % A B A S B Ik
BB RRTE

ZBFELTVAD, %”7 B WER R TIE, Al TREZRFTE, T4
RS, Al DR TIIHR L TWNE LS5, BRI nr g acitE e K1 70y st
HTrzenTE B,
3. EEEEBREAD Al OBERHBR
3-1. EEBROEE

PRI ORLAE 1L, BUS RO R R 2 B L CRGF S LD DT,
BELV— MDERE TRWGEERH D, X2 12 Al 2 Wi BEEGH R 2R
T, Al CREOREIRE R 5 L, BWSERELEMNT 5 X o, HeE
IFICHNVEEZRET HZENTE L, RUVAT AL, BaOREEIZAE >
T B A R DS &2 3G TE D,

3-2. REDOES

B 72 BRI A o T el 70 Bl A TR D 7212 iE, Bk x ek ORLE
EMNPVETHD, X3 DWFH Lz 4 KOREIIRT LI, KRAT A Al = OF
T Al #8884 OFF |[ZRET 5 &, HBAFEEE T, 2y 0 EHR/N T, Bix 7o
Jo— EIREREFESND, L LR b, Y AR— MEBE LS E, BlE 255
L7 FmEE L Gl a LB 2508 U ALERER ON 12T 5 &
i 7R AR CRAE A #EB+ 5 Z E N TE T,

HNUE

2 AL Z v 7z B EhakEH

Al Z ON

3. 5
AL TEUE L6 OB SV AN — hEENEZ B L TRUAFRGH T &, T
3 Al Z AV FIRLAE o
REFT OB 2 WY ABRGTE D AR ZRIZ, . B B2 e

*Shiro Takahashi', Keita Okuyama', Michiaki Kurosaki®, Eisuke Wakabayashi?, Tomoyasu Inoue? Junta Yamada? and Shonosuke
Yukita? Hitachi, 2Hitachi-GE, 3Hi-ICS
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(3) SHBNYF—FIZHT SRFIFEEOHERSMEIZDOINT
Development of Advanced Construction Method for Application to Nuclear Facilities
(3) Structural integrity of reactor building against external hazards
ek E !, R OZOKRER, AR FiEEC, jEE OB, (LR BT, W S
'MHINS =¥, *=ZEE T, SRMM, o TE L, ORpodiak

G BRE GER LI, RREME. EEMS) M EoBlans, el s TEA A U THIERER T Z
N, FRHIERE TE BT REAEAT— RIS L ChbmUOEEREEZH LT s Z L 2@+ 5, 72
B ARERTHEIINTIAY — FIE, MERGE B L WERE LS L,
F—DO—F: i), BRRLE SNE— R
1. ¥8
E B B 51 D AEEY OREIE, JREHESIC X D & o AW X D R nE L IS D
M. I TR TR RROIBIE~EE (SCHEIE) OHITIC L 2 2FEICE R L TR AT o7,

2. EERAE

BEAE OB FE R FAC T ST R AT DA SN — R E L TRE L, X 1 O~ OEE (BEE 200 cm,
PR 12 mm) & %5 FEM #2147, 2027 U — MBOFOTHZRHBL, 7747V 7 Bl g+ 5
T L OREER A MER L, X213, EEATEEHAROINBESWEEOEREA R TN, a7 Y —h
X2 747 7 &R T 586000 u DENTHNIEA LT, —JF, SCHEEE & [FWiE O£k T30 RC
EERE T, K3 IR TIE VA 9000 DEOTHBREAEL, 7747V T % ERloT-,

200 cm

. 26000
[ e B —— RC(EH)
I 24000 BE2000mA T o0 4R 1 2mm( )
).~ 22000 — 47T
—_— 7 20000
[1: % SMA90 218000 X
e Z16000 B
13 14000 N
12000 N #9000
5y KBSC % 10000
Ji . 16000
’_|_ SRR~ NBERE A 8000 . 6500
- I 6000 ~
J: 4000 RN
—| FUFH 2000
0
: £ #36000u 140 150 160 170 180 190 200 210 220 230 240 250 260
TR T (cm)
S . L = LY AN v N - = =
LRrratzE (W) 2 SN~ WEED T 3 a7V —FrDOFEOTH
8.
KR

ERMHEICL > TRET L2 7 U = FOTEOT AP MG ) 2 HER T2 & ok TikzmM Lz
TN T Z > M, 1ERTIED T 7 > b ERFEL Lofaiettz AL T oL EE X%,
S5
[1]ILA, etal,, JRT-JIhERE~OM A AT 72 feE R ER TVEOBIREHE (£D 2), T /1543 2021 FHORETHE, 2021.3
[2]Jorm a Arros, Nikolay Doumbalski; Analysis of aircraft impact to concrete structures, Nuclear Engineering and Design 237,2007, pp.1241-
1249
[3]H. Mattock : Rotational capacity of hinging regions in reinforced concrete beams, Flexural Mechanics of Reinforced Concrete, ASCE 1965-

50 (ACI SP-12), pp.143-181, 1965

*Kunihiko Sato!, Gentarou Nagashima?, Tomofumi Yamamoto?, Toshiaki Hamagami?®, Yusuke Ehara* and Takeshi Ugata’

'MHI NS Engineering, 2Mitsubishi Heavy Industries, *Obayashi Corporation, “Takenaka Corporation, *Taisei Corporation
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Seismic Test Result of the Main Steam Isolation Valve

for the Boiling Water Reactor Nuclear Power Plant (Part II)

-1 NNl RN AN R R%m,u\@ﬁﬂMﬁ
VHEREAIR, P HRE AN X — AT LKW, CHN.GE =2 —2 VT - =) V(i

WS KA - T) 56 FEFTIC B & 4 D AR KRB O HUE RS REHERF 1. BEFE O Mt B A5 1 L 0 F1Mm
LCENn, MESOREREEIO LE UITEVISEIHENRE L 2o TETWDH I EE2ZT, @IEEC
KT DMEREHERFREME S LB L 72 > TN D, FTo, HEPRAM ICBITAMER 7 7V 7 4 OBLATH, BLEM
TRREREHERFIR A 2RO DM E N B D, ZIVE TOMIERER (S5 3CH[1], [2128) 128V T 15x9.8m/s> TP
FEREMEFF 2 MERR CE DM R AT TV D D, S B 72 2 @ EE T 63 2 B REHERFABRGTAT & L T, 20x9.8m/s?
BT b HEREHERF 2 R T X D RE R & 157,

(3%1 PRA : fE3RimM U A 7 314l (Probabilistic Risk Assessment) )

X—U— R iEME, WREER. RARKRREETS. MERaRBR. BEREHERr M RR R N
z 7 W
1. ;’f\%% l)_gﬁﬂ

1P W AT - ) S R L A [ S % S

FARKIREEF O IR ORER IR Z REL |

= e R K M v FZFU " |
IRIRBYE & O CERI e B L R~/ /' AN |
BRI 2 12 L7z, = B 1
HERAER Z X 1R, i . . ' - B
i = 1 RERAHEE % 2 $EATIR
300 BHAED FABIYS YRRy F T BHFEE) BRI S YRR FEE
2. TiHERER o WMWWWWWW‘ g;im
Aok ) g ) g s rmen s | - —— ==
£ 0 LT Hit o | L o
ENCTHERBR AT -7, HEARER E AL A i m—— e —
0% LVDT(FHRAE) AAAAAAA AU A A A I AL A AN
2 a:ﬁ—\“j—o 0 57 ‘. |DI‘ B \‘SEE‘ [ﬁ;]ﬂi 725 30 35 15 16 17 18 19 Bgfs:ﬁl;;] 21 22 23 24 25
B U-BREEEL (hy F AT lsm RS R

Y7 v— B BT DISENEEE DS 18x9.8m/s? L1 & 7p 2 RAER 2 i L 7o, AP Y HREAA v F77
Ty MR L, 3 D54 CCHBMERAEICK 9 D B EMRREMER 2 a8 L 72, X 3 12K X 7 1A et s
BT 5 20x9.8m/s> BIERF O PHBIE O M FEFBRAE R &2 87

U
|

3. %
TARKREER OMEME L. 3 FHFNFICH USZINBEE 20x9.8m/s? £ CTHEREMERFn[RETH D Z & A HE
WTET,

%

BEWR

(1] DBl T )BT S 2 BARKIREER OMERRBER  [HTF %R 2020 FEOEZ] |, 2J10(2020).

[2] SEISMIC TEST RESULTS OF THE MAIN STEAM ISOLATION VALVE FOR JAPANESE BOILING WATER REACTOR
NUCLEAR POWER PLANTS, ASME PVP2020-21362 (2020).

Yoshitaka Tsutsumi!, Koji Nishino?, “Hideaki Itabashi?, Shin Kumagai®, Ryo Kubota?, Shota Tanemura’
!CHUBU Electric Power Co. *Toshiba Energy Systems & Solutions Co. *Hitachi-GE Nuclear Energy Ltd.
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Seismic Test Result (Static load test) of the Dynamic Functional Demand Valve for Nuclear Power Plant
PR OVEEF U 00 MR Nt RRJR BN L BB B, AMRE ST REAT AR,
(Y NI SN TR AN W NI
"HERE M, P RE =R F =V AT ARAMW P AL GE =2 — 27 U7 - = F U, ZEETE (KR

HIFRIREIZ 351 2 BB K OV KAEBY R OB RBMERFRER IS IR B 13, B ARESR WS RT3 BT R &
Beffi#ife ) (JEAC4601) [ZHUESNTEY, 205 E EiF 2 HIF L T 20X9.8m/s*> L~L TONIRRR (S
EHR[21B ) K OFHHEMRG 217> TE T\ 5, JEAC4601 TiL, BREHESISZ O MLE M & 0f8C
IFEBOMEEIRE MM 2 R L TRV, A 158y BDED SN TND, ABFETIE, ZOFAMDRY
PEIZOWT, TR K D HGERBRIC L W iR T 5720, ZB5MEE 7 v — T R R OEEEE 2 7 5 A fit &
KB, 1.5Sy A4 L Eo#Efr EBR 2 FEhE L, FROZREREA S T 5 2 & AR LT,

U R, MG, BRI EAER. D ERRERER

1. & 7*7//%1:—5 Bh D r ;
ENEFHIREFRCRESNSZAED 7 n TRt mid o IR o

et VLTV VSR CEEYNE S I i SN & 4 .

BSOS BRESICEBE L CRAT SR #%%: })ﬁ IBEi

FOWM ((EBRE) | FolEs — LMEREE T, 7 R Asletls 4
7> FRROPERILIZ 20T, R R R 1 BRI (A< 0 91 1)

THR LTz, B ERRIER 27 1R, b o=

2. B ERR »

K (X, Y) FAENEN TR ERER 21T o 72, KlBRikD
FER A B 2 (R, o B
HERORER, ZEREB N Z 7 T A F1L 338y SO EE T, N —T
AR 0 — T o 2.7y HM OB E T, L LERE R O g B2 SRR
BMERRICHIED 7202 E B3R T E T, 7ok, A RIOMBRIKITZZ SR 2 RFRRBRAK & LTI L7223,
BEFOLAEL I —7 AREOARKARESE FELL LTV, REIZFERICERATETH D,
3. W
BIROBEREMERFRTA (2 30 1 D IS SR B R AM O FFAE D 1.5Sy L -b & RIEIC LR % i 2 A fr L 72 RBBIC IS
WThH, U UERE R OEENMERE~IXIE & A E BN 70 <. HUBRFO BB REMER RN 2. BEERSIC IS 1T 5
BN ERSREMERR T INAE (Am) L DB & | MERIFEICHIT 5 1.5Sy ZFFAMHE & LIoEi i 217 5 2 &1
T RSP TH D Z L DR ST,
B 3R
[1] SEISMIC TEST RESULTS OF AIR-OPERATED VALVE ACTUATORS FOR NUCLEAR POWER PLANTS
(AIR-OPERATED BUTTERFLY VALVE (DIRECT-COUPLED TYPE)) , ASME PVP2019-93194, (2019.7)
[2] SEISMIC TEST RESULTS OF AIR-OPERATED VALVE ACTUATORS FOR NUCLEAR POWER PLANTS
(AIR-OPERATED GLOBE VALVE (CYLINDER TYPE)), ASME PVP2019-93485, (2019.7)
Yoshitaka Tsutsumi', Koji Nishino?, Urara Watanabe?, “Yoshinao Matsubara?, Shin kumagai®, Ryo Kubota®, Shota Tanemura?®,
Shigeki Suzuki*, Motoaki Fuji*, Yoshiaki Takemoto*

ICHUBU Electric Power Co. *Toshiba Energy Systems & Solutions Co. *Hitachi-GE Nuclear Energy Ltd. *Mitsubishi Heavy
Industries, Ltd.
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Oral presentation | IV. Nuclear Plant Technologies | 401-2 Operational Management, Inspection and Maintenance of
Reactor

[3FO5-06] Optimization of Nuclear Regulatory Inspection
chair: Kenta Murakami (UTokyo)
Fri. Sep 10, 2021 11:20 AM - 12:00 PM Room F

[3FO5] Research on Efficient Operation of Nuclear Regulatory Inspection System
and Improvement of Inspectors' Competence
*Junji Eto’, Hiroki Sugino', Masaki Onodera’, Shono Fujiyama', Kiyoshi Nakajima', Nobuaki
Yoshizawa', Kiyoteru Suzuki' (1. Mitsubishi Research Institute, Inc.)
11:20 AM - 11:35 AM

[3F06] Research on Efficient Operation of Nuclear Regulatory Inspection System
and Improvement of Inspectors' Competence
*Hiroki Sugino’, Junji Eto", Masaki Onodera’, Shono Fujiyama', Kiyoshi Nakajima', Nobuaki
Yoshizawa', Kiyoteru Suzuki' (1. MRI)
11:35 AM - 11:50 AM
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Research on Efficient Operation of Nuclear Regulatory Inspection System and Improvement of
Inspectors' Competence (1)Results of Hearing and Interview Surveys

HIEE FTCLACE SMENEFTF IR LERL AL L e B LEE OB LK B!

L = BRI ERT

|1

2020 = 4B S (T SR FHRGIBER EIZOW T, EERN FEMRE., BAELRY) 2RI 2
Z XA, HIEOERGICE > TRSHTEMEA, ERERLRUFAIREZIELELTEY £
D, INHETICHMEBFRAON L, MEOZRNEREZXNL Z LB E LT, MEXER I
DAWMEEXNRLE LT v — FNAEERA ¥ o —ffE %2 EE L 2RI W THET 5,

F—"7— F : Nuclear regulatory inspection, Reactor oversight process, Risk-informed, Performance-Based
1. ¥E

2020 FF 4R Bl T ST, KEFEF IHHIZAES (NRC) OFEFFEHR 722 (ROP) 2&5(2/8
T =V AR—A LSV RI AT F—A RO 7 MR AR JEHIREIC OV T, RFC
BALPNZBWTHREEFSOEEDOHWFETHOIMEE N EF LT OBRICHNEEL S Z RN THRISN, 7
Y= FMRAR O U B a—iE A I LT, EARDL B, HRER L) 2RSS 2 LT,
HIE DB L » TR EHTE2MER, BERSLRFOIR ELINEL TED L DT,

2. B

MERB T > TV OMEESELHRIC, 77— Mlldh (Bl Z &

tp) TOFRMNKEH 6 HHE (66 O/NHEAERM) #WEL, web 77— b .

WA A ELICCEM LT, £72, 70— Ma& & REMICHE TR > I

S a—HAEWEL, A V4 Ca—RIC L BB WELEwL:, M =
3. MR -BE

Figure.L 2T WBIBIRAE D 4 DDA LT b (N7 —vrax— - Rk
AR, VAIA T —A R, 7V =T 7R, GEHEITH (CAP:
Corrective Action Program)) (ZOWCOHMRICEET 2 AR L2 R,
EREE D KnowledgeUliik) & L COHMRITES L TCVND Z L DR TX,
S%1% Skills () X Attitudes (£5Y) O HE~ERRT 5 Z &2
ZEFohb,

ARRAMTEIE, T IIEGIT O TAHN 2 REE IR T R RS S RS ety U7 B
BEOHFRIGER, MAEORNN EEFCETIHE] & LTHUTbAEbDTH D, £, A

w  QHLHURERE EFARSRECOLT. BUT RARTCLORESRLT
h AFBLETH

Fig.1 FE+ BB EIC OV TR
CCoEfRE (B (2020 4FE)

n=178. TE (2019 %) n=190)
FEFEOBREZRIILIZLOTHY . T L ST AIBHIT O RAME S L2 b DO TR,

BEH TR ER R — 23—, T IR 2 30F, B hi & o B CRMmICE Y 2 30F, S 2 FERT
A 5 S RF LR (R DRI O RIE M . A OREI1A LI BE9 5 )W &

(https://www2.nsr.go.jp/activity/requlation/kiseikensa/quide_index.html)

*Junji Eto!, Hiroki Sugino®, Masaki Onodera!, Shono Fujiyama?, Kiyoshi Nakajima!, Nobuaki Yoshizawa®, Kiyoteru Suzuki!

Mitsubishi Research Institute, Inc.
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(2) [RFHRHFERER EORBAREIZM = HEK
Research on Efficient Operation of Nuclear Regulatory Inspection System and Improvement of Inspectors'
Competence (2) Measures to Continuously Improve the Nuclear Regulatory Inspection System
By gL, JOEE EY NERSEOCREE, BRI LY
R OTE RE OHEAL AR ERY

P ZEREWTIERT

JR A SRR A I DN B 70 & AT OREI IR LA B E LT, BRAESEGICEE D 2 IR 1 Frik
BaEXMRIZT o r— ML A v A B —FEZTM LT, JEORE. BAE O BT 73 R A ) Ok
DICBET 2EMENRE L TOD 2 EBB LN o Te—T, RAEHIEOEACHRAER ORE M EICBT 5
TR S 7c, AR TR, AE B R Z BN E 2 ATH B 2 eI SCE T 2 o0 DR E 21— E T 2,
F—0—F: RFHAHREHNE, RFFEBIOEX, REEDHE, YVRIAMVI+—LE, 1R74+—
TIUAR—=Z b
1. ¥E

20204F4A R B HETT SN FAOBHIRAEIC DWW T, T — MER DA 7 o —fid 4 50 L T,
ARG (PREE, BRERY) ZiEET 22 10, SEOEMAFIMIC L > TR CEMER%E%
EVFLEHDEEHIC, AREBEREZEE 2. FIEOKENUEICT /K () S280 £ LHT-,
2. AEHROBRERUARBERRY

ARFAERIEOFER . AT QR HBEREC T 2 HMBER S HBRERE > T D L ORI HERE I
Te—70 . MAEEICX 2 HATEE) O FERE L DRSO ARSI O I B4 5 S il S vz,

FIARTENTEORERICOWT, AilkE 2 DId. AR O L0 R ZREERIC T T, BIEEICLD
S AEDIE S D& ~OKAL, EEROBRELZIIET 5 ETORS - B EEOEE, KHIEIELA 7
FORE, MEEONEFMO =D DEIEDOMLEMLEIZHONTE FERI N,

3. HEOHEMBEICHIT-ER (F)

EEOIL. MATICL2REEE O FEBRE OISR L WV O BLE T, FEHOIXSHAIC, #EEK (Skills)
KB (Attitudes) E WS EROMENEETH D EE X, MABTDOEE (Skills) % &0 5K ONE
(R LLT, FEFREY LE2—, MATFEHICHRD CAPIEEIOENi/e & OLBEMEEZRE LT,

BREEICLDREEENL., K OREORRNN EO—% %205 BEEABREEEHO 1 >ThHY, L%
B 72 - 1 R IR A il B 0SB A TR, Al Ofke Itz i3 b & L0 AR O NEN EICE TS, M
MR L LTEWETFN— g COMERF, ARG - RED M B2 XN 27 - BREE A S L T <
ZENEETHD,

KRBT, SR BRIT O TR0 2 4R R i ek B S IRAEZ ey (Rl B A o0 2h 22 i
. REBEORENR FEICETHE] &L UTbnbD0Thsd, £, AREIFHEOBAEZREALZDL
DTHY X U S IBEHT O R Z KK L2 b O TIER W,

BEXH  FHTOBHERAR— A=Y, FTOBHREICET 5 30E, RENEO H ORI T 5308, A 2 EER T M
R SRR S BT R T BRI ORI . WA ORI BT B ) e

(https://www2.nsr.go.jp/activity/regulation/kiseikensa/guide_index.html)

* Hiroki Sugino!, Junji Eto', Masaki Onodera', Shono Fujiyama', Kiyoshi Nakajima!, Nobuaki Yoshizawa', Kiyoteru Suzuki'

Mitsubishi Research Institute, Inc.
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[3G01-03] Applied Numerical Simulations
chair: Mikio Sakai (UTokyo)
Fri. Sep 10, 2021 9:55 AM - 10:50 AM Room G

[3G01] Criticality Analysis of Inverse Power Law Random Media with Spectral
Range Control
*Taro Ueki' (1. JAEA)
9:55 AM - 10:10 AM

[3G02] Improvement of the Analysis of Metallic Corium Solidification in
VULCANO VF-U1 Experiment with MPS Method
*Takanari Fukuda', Akifumi Yamaji', Xin Li" (1. Waseda Univ.)
10:10 AM - 10:25 AM

[3G03] Prediction of Flow Behavior with Machine Learning Using Convolutional
LSTM
*Aya Kitoh', Kei Maeshima', Kenya Takiwaki', Hideki Horie’ (1. TOSHIBA ESS)
10:25 AM - 10:40 AM
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AT hOVELPHER ERSRENT & MR R A ELMELEE o BR S VERRAT
Criticality Analysis of Inverse Power Law Random Media with Spectral Range Control
“HEAR KER !

" A AR SR B S B A

WRERHNT — A7 ML EEBRT HHEEENIME LY A Ly o b7 ZABBICBWTE, YA Ty a b
A DT T 7 ZNAES~DOIK E OBREZWR B S Z L2k D, A7 bIVEIFHRZ EHEAE DB AN TATHE & 72
D, ZOFHEREORERFHA~OWAE] & LT, BB 7Y O R ERA RO R S G A R T
F—TJ—F: A7 MVEIH, RNU =X ML REERMERAVELMEEY A =V 2 T A%, Solomon

1. 88 MURRIEERT O T Tk, PN RIE, MRERANT — 2T FLOIREEIZAID D Z &A%
ERTWD, THMICIE, WERNTT /IC A MVHIPHRREHRIEZ EAT S Z ENEETH 5,

2. FREHERMEMIETL T2 S5 XS (IRWF: incomplete randomized Weierstrass function)
IRWF & 13, ISR HERNREEOZ & Th oD oX™2, Bl “sin(Vx+4;), i>1,a20,—0<ml<
m2 <o. ZZ T, olIEIETHIER -, AN TO,20I B\ TR 22 R A Sk . BIZAHEO Tork 1 oAl
IeHERER Th D, VAN o b7 AT, A=0, B=1, ml=1, m2=olZfH% 3%, IRWFTiX, m2 »w
DRHZBIND 7 T 7 Z NAESDOIR L 132 BfRZR <, ml=1& W0 ) FIEBI L, —o<ml<m2<o0 &\ 9 HHED
HOFRIMEHFET D, ZOBEKRT, RESRERNELMILY A =Ly a b7 A TH D, HoHEHR &
Wiener-Khinchin ® EH O I L W . IRWFD /ST — 227 RS (B2 He ] L, i B b 23
AL AN TH D 2 L BT 2 ENTE S, IRWFIE, oX 1%, BiA™ sin(AreQy;/S + A7) & LT3k Tl &,
partial volume pairingik[111Z LV . SFWEELHERE COBERMWMKGHTREEIZHEA IND, 2B, rif
FEENRT MV, QUFHALER T ECT—RRICH 7Y U 7 INAMNL 7T b, SIEAT— U T RFTh D,
3. BRHFEA~OHERG miffioFiEE, RBEE S CTRESNWDKEFRELT 7 U OBEHEA /MM L,
SolomonE 7 /b1 Y L R —Z K DS GHR A FEh U 7o, RBEIE OO SR 7B B08 BE VX RBERE 15.2GWdlt,
242GWd/t, 37.5GwdnD T — & Zfli L=, FHREASRIZ, PR30 em, 1260 cm D [RILER & L7z, %30 cm
B 60 cm DR 4y A KSR & L, P30 em A T Cl, ARRHREHARELL 2528 LT, flx DLV Bt
BOFML, &2 OR1450000, #AH5200, HIHIA X v 7 HAH200TH L, 1LT IV IDEST
v\ GHR OIEER #2130.00006F1E Th 5, 77 7 L EEE Y OEH LT — 2 («=05D%5) ([Z2VWTD

fi ﬁ‘lﬁ §¥ ﬁﬁ 1.00 1.00
Bz IRWF 098 0.9390 +0.0076 o 098 T 0.9371%0.0040

. Ho 096 | Ho 096 |
DR KEE & SRPT © .. =

= () P Y ° p® ° = . %S °
S ,fL-F % [:J o ﬁ 0.94 :‘ @0 Vo '.' .': 0‘.“ ., %.‘.‘.......“ ’.".- ﬁ 0.94 g.o‘ 0&..%‘”&.‘:.“0:.‘::. ‘ﬁ'\
~ & 092 Ffe . . . * e 092
z: L/"C\ 1 0.90 I ! I I 1 0.90 I L I I 1
. 0 20 40 60 80 100 0 20 40 60 80 100

T, K L7 A L7 A
B, B () 0.001 em < JEZEL <1 em? (b) 1 em < X < 1000 cm'?
A I 1 BREED S (UEH)" A2 PLosr—2)

B, RO X2 RELTHIEDRDLND, 7k, S=30em& LTz,

4. SBOMEDOARAE TEONRT =27 MVATNZHT 2 ELHHEFEICED i TETH 5,

B#EXHE (1] T Ueki, Nuclear Science and Engineering, February 2021, https:/doi.org/10.1080/00295639.2020.1801000.
AHOTRIL, T AT N 2 EHERENRBE R T HRETIET 7 ) OB R M FEORHEE L LCibhr,

*Taro Ueki

1Japan Atomic Energy Agency, Nuclear Safety Research Center, Criticality Safety Research Group

2021%F BARRFHES -3G01 -



3G02

2021 EMDKRE

VULCANO VF-Ul RERIZ B+ 5 ERAMMBEEZESI O MPS EZEBITOHER

Improvement of the Analysis of Metallic Corium Solidification in VULCANO VF-U1 Experiment with MPS Method
e B L g L, Li Xin?
PN S

WREFED « 227 U — MEAEEA (MCC)Z 1 L 72 VULCANO VF-Ul EBRIZIS 1T 2 B LAY+ o R0
704 JRFREEE 404 D A F1 = X % Moving Particle Semi-implicit (MPS)/E% VTR LIz fE R 2 HET 5,

F—I— R AL 27 U — MEAEAERMCC, BRENEES R 13 EBFTEEF, e 7Y, MPS
£, VULVANO VF-U1 #EB&

1. E] - BW

R E R T IRBEHOELE, WAYFL - 2227 U — MAAEMER (MCCD &K S -kt 7V
PNEBOPEIRAIART OHEE N EE R FRETH 5, {AE CEA 283 L7~ VULCANO VF-Ul B Tix, FEBRE IR
BFF 7V R O—E O BHNERE S I SIEIX SN D L5 ITHM L, BIEHFPICRROSEMHI 540 L
Tz, VOF iEZ W TSR T3t e - @B ORmEN a7 ) — hOBSGRICE D E T T
T AT VDD R SIVTED AR ZIUTHE D FERARZEALA 2 D K 5 I 3 TR M FE L 72 B % g
TOMNENRD D, £ TR T, BERHECE S MR S E A LOBR AR S 7 MPS 52 VT,
VULCANO VF-Ul EBRIZE T 2 @BHOEE M OIEHEA = A LEZW ] ENITHZ L2 ANET D,

2. Fi&

AWFSETIL MPS 1E% -V TSR~ /L F St O %R ERT O R E) 2 @RS ICHE X D72, Duan 512 K 5 @kl
PERENIEAT 7 L2 U X A[EBRA LTZ, & 512 Chai HIZEAWERIZZEZIC, 27 U — MAGRIZHED
HANT VRG> 7 ) — N & DIREITHE D BALE OB AR T AR S8 R T B2 B ET 5T
TIVEFIZIZEFE L, 6RO MPS {EI2 55 < MCCIfi#tr & e B L7z,

3. ¥R

St WEba > 7 U — ROSELARE L BREE - B IIRE 0 A, B LA OB DS 9D L AE L T fiF
W a1Tia otz ZORE. BILWR L SRMIIBEECTHREI L, 20Kk, a7 ) — MNEIHET LR
FHANBIRAICEEE T 5 Z L Ta v 7 U — FOREITH D Wl OILRED b & JEAH B #% Sdv. FEBR & [FR
BN a7 U — MUBESTEFIZ A Lz, L2 LEBRCBIN S - &R O R OBELRLHET I 5| &
X SN LD oy miEEHan T, 207 U — b FEHORRMIEBKTHE Sz, 0 X 5 A FEERAER & fif
W ROZEL, MRHTICI T 2B L ML DR OB RFHENRE & B2 bihvd, £ T, B
W=7 ) — R EIRE L TH B & RIRRE DR EDHER S D L UE LTt 21772 o 72, £ Ot R.
HANT AT LD @R ORI FIZFRICHE ST . WRlar 7 V— FAFHE L LR TRE
FoO—En=a 7 ) — MUBSERHZES St BMRERO W@ BHICE: Lo B b BT L TRk
L. FEBRAER L AR B E ) A S EEL S vz,

BHEE - AKHFZEIT ISPS BHRFE JP21J12226 DBIRL %52 1) 1= & D TY,
BEX
[1] Duan, G., et al., Nucl. Eng. and Des., 343, 218-231, 2019. [2] Chai, P, et al., Ann. Nucl. Ener., vol. 103, p. 227-237, 2017.

*Takanari Fukuda', Akifumi Yamaji' and Xin Li!

"Waseda Univ.
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Convolutional LSTM [Z & 55t EiZ S0 F 3l
FEEENYIXT v TRh~DiEH
Prediction of Flow Behavior with Machine Learning Using Convolutional LSTM
Application to Unsteady Backward-Facing Step Flow
RER PR, RlE R, WM OBEM, ST Ses!
VRE T AN F— T AT KRR

VTR, R oTR = 228 O WRARIEANT ~DO W FIRITE LW IREZZRT TR0 . AR Clif i es 0%
3 BRI O 72 DI E ORI ~OBEREZ BRI LT 5, AE. @A VA (Re) DRy
I AT FEAUZ-DOUW T Convolutional LSTM  (ConvLSTM) 12 & ¥ yEEZE 2 TRl L, AR 230 L 7=,

F—0—F : BWFE. FBFE. BHAH, LSTM, Ny HRTv 7, kEE

1. #%
AHFFE UM O TR ~O RO~ H L LT, ZhETITEHE Y 7 X7 v ZHIzo0
TA— by a—F—& MR 28 2 500 L BAF e iSRS 607z, A 1El. Re=4000~5000 DI E /3
v 7 AT TR OEAE AT (CED)fE B2V T, ConvLSTM (2 & 5528 « FllZ1TWEHE L7,
2. ConvLSTM [Z & B 1881
2-1. ConvLSTM {2 & 5 %E
ConvLSTM (%, sl =
2—=FNVFy FU =T ‘ .
B B LSTM |ZAE: 7034 Z0 8 % 3E L C 22 WS 2 (R CED
TEDEHCLETEITHS, M1 0L CIAHIEN (=)  ——
&80 L7z CFD OFRESRYIE G 1440 Bc% . ConvLSTM % 10— '\»*:“_'_,.
2 6 ISR TR LIS & Sigmoid, 7 OMOTEH(LE 612 e ——
% tanh, BEREE TH CREEMSEE Lizxy hy—s 7S — i‘_\'g,.‘-‘.;
THB S BEOREGE G2 CREOHES & T LT, ConvLSTMI £ 2 %3
22. K8 =t e AV -
CFD & ConvLSTM 12 L ZHEDHRHED THIE ZHHD (46 e & W
PERAM 2 IORT, BEETL & bICEROBMBEIIRT ] e S

s

255

!

M = |
AR S VTS TR AN EH S 415 2825 ConvLSTM £ | e — e e
TPMTEI, 2B, MSEX39%TH-7=, 0 255
.. 1 3 (CFDE FHIOR/EHEE)
t= Tl
IEH Ny 7 AT v T HRNOI|MO KL - YL OR RS T 46
1
{2 ConvLSTM A TH D Z L &R LTz, (412
1
BEXM t,+18
[1] Shi et al, “Convolutional LSTM Network: A Machine Learning O_ —1
Approach for Precipitation Nowcasting”, arXiv:1506.04214 2 EEORZ 460 CFD &
*Aya Kitoh'!, Kei Maeshima', Kenya Takiwaki' and Hideki Horie' ConvLSTM (Z & 2 Tl D bhi

ITOSHIBA ENERGY SYSTEMS & SOLUTIONS CORPORATION
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[3G04-07] Advanced Simulation
chair: Aya Kitoh (TOSHIBA ESS)
Fri. Sep 10, 2021 10:50 AM - 12:00 PM Room G

[3G04 ] Development of Advanced Neutronics/Thermal-Hydraulics Coupling
Simulation System
*Hiroshi Akie', Kenichi Tada', Ayako Ono', Yasunobu Nagaya', Hiroyuki Yoshida', Tomohiro
Kawanishi' (1. JAEA)
10:50 AM - 11:05 AM

[3G05] Development of Advanced Neutronics/Thermal-Hydraulics Coupling
Simulation System
*Kenichi Tada', Hiroshi Akie', Ayako Ono', Yasunobu Nagaya', Hiroyuki Yoshida', Tomohiro
Kawanishi' (1. JAEA)
11:05 AM - 11:20 AM

[3G06] MPS simulation for a melt pool involving melting and resolidification
*Ziliang Zhang', Guangtao Duan’, Mikio Sakai' (1. UTokyo)
11:20 AM - 11:35 AM

[3G07] A MPS method with consistent high-order schemes for droplet
simulations
*Guangtao Duan’, Mikio Sakai' (1. Univ. of Tokyo)
11:35 AM - 11:50 AM

©Atomic Energy Society of Japan
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SENBRBER 2 L—2a VPR TLORSK
(2) BYITF v URILNFERRESMARHEICER HEE
Development of Advanced Neutronics/Thermal-Hydraulics Coupling Simulation System
(2) Impact of the fine-scale void distribution in sub-channels on neutronics calculations
FKIL ik, 2 fl—1 N8 g7t BE BEY 5E 2t IE Lt
HAEA
JAEA Tid., BKIFOBFEEL, Zatkom Ea S LT, JelEfERGER > <
2= a VAT LAOREEZED TS, AlE TR, 7 F v RV NOFERTR
RIS RE (W) ([ChE R LB efi L,
F—J— R BEGERKY I 2 L —3 3, MVP, JUPITER, TPFIT, HEfi#tr
1. BBER I aL—Y 3 VHAROERLEW
TERDOEBGER TIE, RAKRHNORA FRGME—E LT D, b L ITREHETH
ENTHTTF X O IXNVNDORA RRE—FE LT LHRE . RA RSO E ML
Th ol ITFEOFFEEIERED M LICFEV . JUPITER < TPRIT @ X 9 IZKa DIk
EGICIOHE S ZENTELLIITRoTe, LinL, FHEREEOBLEN B, 7T
X U ARNVNOEIRSEE A MR D2 D72 T DT ENEE L, £ 2 TARIFETIX
SRR S S 2 L—3 3 Y AT ADORES B E LD, ST F v v

FOVN OB BRI RARIT G 2 5 B A R HIC L 0 3 LT, 1 4x4 B AR
2. BMAERB &L Uﬁtﬁ-%ﬁ: 1.01 I ' moderator mesh sizé ' '

0.5x0.5x0.5mm —e—

6.5x6.5x6mm — & —

=

BRI = RV —F T v g 1% 13x13x12mm -—m--- §
nﬁﬁz—mea&%—&7477ug 1.0 ' g
& LT JENDL-4.0 &Mz, FHEAERIX go.ggs . oss%
URT £ DI AXA EARRT RN EL & go9 -
$ﬁ¢®2x2ty®¢%%7%yyxw§ _Q%i
(i LAY, BT 144 mm O 2 3000 Lo, @
TN L7z, bR AT, R Y g S8R esczamn mereey T
A RRITKI BN TH B, fd6, RFHTIL, OO OO moderator densfy . 1% £
SHEOKEHASEERTEETs Y stontem B

TLTHRA REEFHELE, £/, AA K 2 %7 F v R NNTEBO A RRIC 5 2 DR
RELE LT HEIRD A v 22 A X205 mm (7 F v > /LN 26X 26 43E]), 6.5 mm (2 X 245#E]), 13 mm
(AX1END IFIHL Lz, 2B, FEIRDORA v a4 XFATHLETOEmMM & LTWD,
3. TR

B 2 |27 F ¥ RV FIBS B D RRIC G 2 DB R T, X2 Tk, HREso 2x2 B A
S OAZIE IS 6mm BT a Y FLTWD, M2 IRT XSS, BT F v v RN BRI
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FEHNC Y EIT DRSOV THEL TV FETH D,

“ Hiroshi Akie', Kenichi Tada’, Ayako Ono®, Yasunobu Nagaya®, Hiroyuki Yoshida® and Tomohiro Kawanishi* JAEA

2021%F BARRFHES - 3G04 -



3G05

2021 ERDRE

SEMBEER Y S A L—2a VvV AT LR
B) ZRAREA TS alL—2a Vi RTLORR
Development of Advanced Neutronics/Thermal-Hydraulics Coupling Simulation System
(3) Development of a prototype simulation system
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MPS simulation for a melt pool involving melting and resolidification
*Ziliang Zhang', Guangtao Duan' Mikio Sakai'
IThe University of Tokyo

The melting and resolidification of powder beds play an important role in additive manufacturing and nuclear engineering.
Defects such as gas pores may appear inside the finished part, probably due to the initial gaps among the powders. In this

study, the melt pool due to a laser beam is simulated by a multiphase moving particle semi-implicit (MPS) method.
Keywords: MPS Method, Heat-transfer, Phase-change, Melt Pool, Gas Pore, Additive Manufacturing

1. Introduction

In order to manufacture the geometrically complex parts that are common in the nuclear and other engineering
fields, selective laser melting (SLM) is one of the potential solutions. Defects generated during SLM, such as gas pores,
can adversely affect the performance of the manufactured components. The gaps generated by powder compaction may
be one of the reasons for the generation of gas pores. %! It is expensive and time-consuming to investigate the formation
of gas pore through experiments. Computational modeling and simulation can overcome this difficulty.
2. Experimental Procedures
2-1. MPS Method

In this study, the melt pool due to a laser beam was simulated by a multiphase moving particle semi-implicit
(MPS) method, where the heat-transfer and phase-change models are coupled. The influence of thickness of powder layers
on the generation of gas pores was discussed.
2-2. Simulation Procedures

In the simulation, a laser beam scanned a powder bed with
regularly stacked spherical powder. The melt pool formed and
resolidified. As shown in Fig. 1, the cases with different thickness of

powder layers were simulated. The simulation results showed that the

gas was discharged through the continuous gaps and did not remain in

Fig. 1 Melt pool simulation by MPS

the component.
3. Conclusion

The simulation showed that the gas was easily discharged through the continuous gaps in the metal melt pool.
Thus, the entrapped gas among powder particles may not be a reason for the pores inside the finished parts. In future
work, the behavior of the entrapped gas inside a powder particle will be investigated, because such entrapped gas is not

connected with continuous gaps.
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A MPS method with consistent high-order schemes for droplet simulations
*Guangtao Duan' and Mikio Sakai'
'Univ. Of Tokyo.

The particle shifting method and the surface tension model of the free surface particles are enhanced for the MPS
method. Various droplet simulations with oscillation deformation, topological changes, and contact angles were

performed to verify the developed method.
Keywords: Particle method; MPS; Free surface, Droplet; Surface tension; Particle shifting

1. Introduction

The corium jet may take place from the cracked reactor pressure vessel in a postulated severe accident. The
corium jet may result in the atomization process, where the effect of surface tension is dominant. Developing a
numerical method for free surface flow with strong surface tension or the droplet flow is of great significance to
nuclear engineering and other engineering fields. The purpose of this study is to develop an accurate and stable
particle method for simulating the droplet flow with the topological changes of free surfaces in both 2D and 3D.
2. Numerical methods

The developed particle method is based on the moving particle semi-implicit (MPS) method. The
consistent discretization models in Ref. [1] is employed to enhance the accuracy. The advanced detection conditions
for free surface particles based on error accumulation analysis in Ref. [2] is adopted to guarantee the stability at free
surface. Based on the approach in Ref. [3], the surface tension is converted to a pressure boundary condition at free
surface. To reduce the fluctuations due to the detected free-surface particles, a new particle shifting approach in the
direction of surface normal is proposed in this study. The basic idea is to shift a free surface particle to the
reconstructed free surface based on curve fitting. Meanwhile, the approach to specify an imaginary free-surface
particle at the wall boundary is developed to consider the contact angle.
3. Simulations and discussion

First, the droplet-oscillation cases in 2D and 3D is simulated to verify the developed method. Second, the
improvement of the surface normal particle shifting is demonstrated by the large deformation of squared droplet. The
contact angle model is verified by the equilibrium droplet shapes on a flat wall in 2D and 3D. Finally, the capability
of developed method for the topological changes of free surfaces is demonstrated by the droplet coalescence and
droplet breakup from a faucet in 3D.
4. Conclusion

An advanced MPS method is developed to simulate the droplet flow by proposing a new approach of
surface normal particle shifting to reduce surface fluctuations and a new contact-angle model for surface tension.
Various droplet simulations verified the developed method and demonstrated the improvements of the surface normal
particle shifting and the contact angle model. The developed method is capable to simulate the topological changes of
free surfaces.
5. Acknowledgements
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analyze of recombination reaction by first-principle calculation
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Qbit realization using nonlinear quantum wave control
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Study of fission dynamics using 4-dimensional Cassini parameterization in actinide region
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[1] V. V. Pashkevich, Nucl. Phys. A 169, 275 (1971).
[2] N. Carjan et al., Nucl. Phys. A 942, 97 (2015).
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molecular dynamics studies to evaluate the change in the non-linear ultrasonic component caused by nano-structures (3)
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Keywords : non-destructive inspection, lattice defect. acoustic nonlinearity parameter, non-reflective boundary
1. %8
FRBBEERGE (NLU) [2&Y., BREMHOMESLZRET IRTIHRAGIZSETALLAT

Etf=. BETE, BKFENRRMOBSMILERET SRMADEALR SN TLSAN, HZMRMICE
DVRERMEBED-OICE, FREADEL EMBEBELOREERFEHCEIVTHRMT S L
ARDLND, HICHFENE (MD) FEDBRALFETHASIN, SFEOHME LBATRELRENERT
AWSERELY 4T EEN, AR CTEIERFFEREAVTHEREZ 4000 FICFTEHEIEL. RETHE
AESNIRRERAF—F—DRRTH/BEISERT 5 NLUESOERILEEELLT S EEZBMET S,
2. BHEAE

AHHED MD FHEIL LAMMPSEIZ R, Fe [RFREIRTU v ILIFHIZL>TEZ fz, x[100] 88.9nm, y[010],
z[001] 57.08nm Ty, z AREHER x AR EAHER. K TEENEEEREHELIz. ZNIZXL T, x=0nm
FEFELORF-BEZEXRTRAEARPDSESETHEREBALR, RAHE. FERBDETREARED,
x=28.5nm FFEDEDLEMEERIT —FEMBLIR. TNoDTHEZT—)IEH (FFT) F0RBIRBMEN
ZITI2EITEY, EZEHAKDOIRE 2 ZEELL. LTORKITKAT HIETERM/NTA—EpERFT=,

X 1a)

p; 4 Conventional

T 84.2k2x ‘

Free boundary Good agreement

Margin for 2) 7 N

...............

“A “reflected wave | 1 —Conv. |

Computational region

kUREBANORIL, x  RDGikEER

HREETERD x FADESERSA | Prdposed z2]

EISHWEEICETHILL, Fo5NLR éomplexity
5|7 —ambpERDT=(H 1a), GhreRactive Doundary Wavelength tmm]
BREHER L x=57.1nm MoD/NY T 7 1 REFREREFZEOHME B2 ZFE0LDRRBUKFE
SEHADTRTORFOEMEREZEHMIZU Y FL, REMETORSEDEEFZHRKR TSI L TE
Bl REFETRHINZAVWTHEZSRIEL, EAKEZ 0.1lmm (FKE S0MHz) FTHEIELT,
3. MREER
WERD MD ERVREFZZAVT, B2fE& Fe R 1%DBEEHEMZI-RICHTHERDT-, TDEK
BIRFHER 2 ITRT REFEICK > THEZPOEK. ZODEROMAIZEVTHED MD A TR LN
BEE<—HLTz, 51T, ZDODORBADPICHELGRIRBUKFRIIRONGWIEEZHALMILE, REFIE
[FF/RT— IV CELSZMMBMEBE L ERET 53— a FaREEL. RRICHIET 2T —2% R LSS,
BEXH
[1] K. H. Matlack et al., J. Appl. Phys., 111, 054911 (2012)  [2] W. Setayawan et al, J. Appl. Phys., 124, 035104 (2018)

[3] S. Plimpton, J. Comp. Phys.117, 1. (1995). [4] G. Bonny et al., Philosophical Magazine, 89(34-36) (2009)

*Syou Mori!, Nayuta Matsuda', Taira Okita', and Itakura Mitsuhiro?

"Univ. of Tokyo, 2Japan Atomic Energy Agency (JAEA)

20215 BRRFHE¥S -3G11 -



3G12

2021 EMDKRE

BEFEBEDFENERICKLD Zr POEAREHEEERAICET SHR
Behaviors of VVacancy Clusters in Zr by Machine Learning Molecular Dynamics
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RIT—Hy FElER LTz, SO EHURER & LTATI L, BPIEOREIES LTV 5 N2P2 % v ¢l
ANN IZE 5T hb—=0 7 %475 2 & T, R & =3 X — O3 EBRE RE 2 RICBWTHLE LT,
BT L o THERK L7= MLP % IV T, LAMMPSEIC MD #H5R % 347 L 72,
3. #&R

M 12357 b OZEAHD 10 O ABIPRE I KHI AT L7256 ORI o)
WXk o b7, EHEGERIL, EAERT VX — EEARICE EN DR
ORI S NS TR VX -5 2> TNEDOT (M) . “oxxAF—5gbs 0
B 57D MEBEAE L 222 X912, EAKRE LLETORFPBE LTS (X
(b)) o ZOFFESGEMEND L RLEMEL > TLE I 2D, RFTLEDITFH~D
2T 4 REBA URB KM B CHE i L 2% (M) » co—EoBxick- (@
T, c-type BN/ —T DIRPHER Iz (K(d), T 5O\EERIAT 57201 | c-type BEAT
X, AR RLX —, RETRLX— JEKEIZBT M O%E), BEXBT L L —mkEe
F—Z I ANTERT U VBRI RTHY . AFFETHER L7 MLP I X -
THIDTHRE & 2o T2,

(C) flniiiaten

BEXR

[17 A.V. Barashev et al., J. Nucl. Mater., 461 (2015) 85. [2] S.M. Lie et al., Nat. Commun., 11 (2020) 5766.

[3] F. Garzarolli et al., J. ASTM Int. 7 (2010) 1. [4] = F&E S, HARR /12T CGGE 7 (2008) 380.
[5] G. Kresse et al., Phys. Rev. B. 54 (1996) 11169. [6] J. Behler et al., Phys. Rev. Lett. 98 (2007) 1-4.

[7] A. Singraber et al., J. Chem. Theory Comput. 15 (2019) 1827. [8] S. Plimpton, Phys.117 (1995) 1.

*Kiyoto Tsugawa', Satoshi Terayama, Taira Okita', Masahiko Okumura® and Mituhiro Itakura 2

! the University of Tokyo, 2JAEA-CCSE
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Machine learning molecular dynamics for multi-component system
AR R, WA TR iR BRSO ORRE FREEY BTH B BAS !
YA AR SRR SEREAE, 2 UK

B E D FEN AR REFETH 20, ZHAR~EH LIHa il FRToB R L, 3HHEA
MR RT D, 2D, BA L MM LR EOEMRLZICER~OBEPITITRE BB E 0D, AR
TIFZ R RICB W TR E 5 8 ) P2 2B K FATT 2 20 0@ i itk -+ o/ AahEIZE LT
A L7z,

F—T— K BWEEE, o TEIEE BA U

1. ¥E

BEEE Sy T R L, B FEE RN LB LT 2 &2 b LT, MIEEEIC L 0 AR L
RN FEFETH D, ZOFEFIECRO MG 2 W HECH_NEHEETH L8, dIRET
DRDOITCFEEDPZNGET, Ll FROTAR LEFRARM AR T 2BENFET D, TD720 4 fisrLh
LORER S FERNEEL 2D, BRTIFLRTEAEUNCRET HZ &Ik, FHRAN OB Z RS T,
HARH 2B e LClde Ay MBS L L,

2. ¥

TAY NKRPIOETAWEE LT RRETA M axfRe Uiz, 9A, 11A, 14A FEF4 b, A, R
RS L, B—HE S FEV VPR EEZEIT L, B HET— 2ty PERAER L. BTE )5 O
AR L7, BF 8 F1E L L TIE Behler-Parrinello ®==2—F /% v T — 2 2L, =a—F
Ny NU—7 OFIR A& LTI BB (SF) . B & P PRBIEL (wSF) 2 V5, 2 2T, wSF X&)
EW O OIS N T CTh DM, BED SFICHARRINNEL b WO MERD D, KEET
1% SF & wSF Z @Y HA A DE D Z LI X 0 TE B OB EE T 12,

3. ¥

B3 ) 53 DPERERTA 217 o 7R wSF O 2 TIEA PRI O AT C 6\ TSR A 5] X 2 2
TR Th o7z, —F7, wSF & SF LMAADES 2 LTk | ARVGEEFURIET b &E L5
NARETH A I L7 (3 1),

# 1R T ORI G DA L SN DT R R

Foak -1 MR-t KA A S 1 S 2
SF 848 O O O

wSF 224 I A A A A A
wSF+SF 266 O O O

“Keita Kobayashi', Hiroki Nakamura?, Akiko Yamaguchi'?, Mitsuhiro Itakural, Masahiko Machida® , Masahiko Okumura!

LJAEA, ?Tokyo-Uni
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Modeling of capillary transport of liquid component in porous media in severe accident
oA eI, AR A, BT HEZ !
IJAEA

WP DB LA NS AT L dilfER BAC oK &8 SUS 00 Vv b A #EE L UO2 REHZ W T
XEEURZIEWERE oo T D, BMEBRICL 2B BELZEZEETO2LERD D, AVET LD
fighr &, TEYECHEDILTND Y7 B ET ADIEHIZONWTHRERT 5,

F—0— K BEER, ~VF AT =TTV

1. &5

WS FE OBV A IF N OB 2 7o E DS BOG ., TEt LBBITT 5, FRICERE U02 LIREHEE D ia A |
oK B4C L 7B SUS SO S 2 W T LRI RN K 0 @S MR T LIRS &b LB 2 b b,
ZOFE, U021t T I 7 AMEHE B L CTIERC S L, BACIIMRZZOEERELHNS 2D, ZhENFK
B 90%, T0%REE DR TEREZ Gie b D L 7> TV D, HEEEICA U7 ilikid = o2z LTl
AR DD, I8 AV AT NVOFHETZOBRROMN AT T EREFREET D, FlevrnAr—
MZBT DL ABE~DIREIZZEIL, BENRFOM TAKOKVEEE, ARSH CHERBLTHY T ML
TN L L D, €9 LIZET VD SA T ~DOI Y AL DEFHIOW T H#ET 2 PETH D,
2.8 4T
2-1. S O

EMEBRGOBEE) /) & 72 2 OIFXEREFmODLNETH 5, REDEERERRZES & &, BxAm o=
FF =D EVR R TOZFLF —C2 b L, BRI OIE 5 233 L ¥ — MRV A IR IR A E (K 3
(IR D BEEN ) 3B <, MR BRSO —EA O A E (R EEA) (2 X > TRl S, BlR. SR,
BERD3FEORE TR NF—Z I 7 0 g RICLVRODLZETHEZRDD Z LN TEX S, BAC FEK L%
il L 728k 89%78 ¥ & 11%IRGd KL OB 22 DR S aefih 4 1356 — R B THRIC L 0 70 FERREE L HEE STz,
2-2. AR

B SRR A A B0 AN 7= 2 FUEIR BB ITIARFI A = — R OpenFoam % MV TIT o7z, o TH A JE
FIZHECLE LR N 7 0 %REEIC7e D K 9 MRA TR L, WRekOBEE, Hitk, RimENE AW CHEAEETT
Sfc, FETCERFEEALA LS EEL 20 B, 70 7R W< OO M) el A2 W TR 21T o 72, £ ORER. &
M E L RMEIRPLO B E B L A OB CTH D, BiER IR OFEHRIHE T 202 A
bz, =7 affHTICIBV TR, RS, Bl KME, Rl R X —IC Lo TR E 5 BMEE LRSI
PEAVHETHEML, ZNEERY ANREHRZITI 2 &2k 5,
3. #E5R

AR T, BN 6 0 BELL EDOBAUVIER T VRS IZEE N Z bRV E W I R LG, EEORG
IZB W T KRELROMAIRIIC X0 B4AC il A (b LA 2MERWIRIAR B203 TEOI TV D AIEEERH D |
ZOHE TR D VIRET DIRWLE 72D, SRIZEEERFRIZ OV TORBRKEMAFITER L kiR
LT,

**Mitsuhiro Itakura !, Hiroki Nakamura ! , Masahiko Okumura !
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[3HO1-03] Small Neutron Source
chair: Koichi Kino (AIST)
Fri. Sep 10, 2021 9:45 AM - 10:45 AM Room H

[3HO1] Evaluation of neutron production by the p-Li reaction for BNCT using
ACE-J40HE
*Yuki Tanagami', Takeo Nishitani', Sachiko Yoshihashi', Atushi Yamazaki', Akira Uritani’ (1.
Nagoya Univ.)
9:45 AM - 10:00 AM

[3HO2] Isotope Generation at a Laser-driven Neutron Source and Neutron
Fluence Estimated by Activation Method
*Takato Mori’, Akifumi Yogo', Takehito Hayakawa®", Yasunobu Arikawa’, Yuki Abe'?, S.R.
Mirfayzi*, Hiroaki Nishimura®, Mitsuo Nakai", Shinsuke Fujioka®, Ryosuke Kodama' (1.
Institute of Laser Engineering, Osaka Univ., 2. QST, 3. Osaka Univ., 4. Blackett Laboratory,
Imperial College London, 5. FUT)
10:00 AM - 10:15 AM

[3HO3] A conceptual design of neutron source using proton cyclotron
accelerator at KURNS
*Masahiro Hino', Riichiro Nakamura', Hiroki Tanaka', Yasutoshi Kuriyama', Yoshihisa lwashita’
(1. Kyoto Univ.)
10:15 AM - 10:30 AM
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Evaluation of Neutron Production by the p-Li Reaction for BNCT using ACE-J40HE
WL AR TR R OERE wE L oL ORE =
ANy U2

JAEA fF¥)BAENE o — RHFFSE 7 — 712 X 0V JENDL-4.0-HE 71 7 7 U —® ACE 7 7 A /"(ACE-J40HE)
(A&, FxiX Li #—4 > &AWz BNCT AHHHEFRZBEBELTRBY, £Ev7hreyIal
—a DK EIT o T %, 4B ACE-J40HE % AW T p-Li BUGIE X 2 A7 Fb, FIvEFARL

EOFHEEIT - 7=,
F—DJ—F : BNCT (GRoEDMFHEBEREZE). Lid—45 v b, hEFAERE. JENDL-4.0/HE
1. #E

BNCT (ot e i) 3MEISRO —>Th Y, L HBRETIILL ¥ —5 v & A7/l
Ind#s BNCT 2 27 ADBAFEAZIT> T 5, LL., 4 Li i3MEFA T, LFRROSHERE <, S BITHK
D Be WA I DR EORMENRH Y | TNOEFRT D720 Y F U LE AL —5 > FPRETSLT
Wb, F-. HrhY —#EAEHIE L/ BSA (BE—ABRERE) 2R LTBY., 200342 —4
v MEEZZE LY FULAPLOHRMEFREROFMENEETH D,

AWFFE T Li(p,n)Be SUSDE T ALY 2 2 b— g % ACE-J4AOHE O GHrHfET — 4% & Fu
TITV, 2 E THW T2 LIVIELD §H5 =— R[2]0fE R & O 217572, £7- BSA (B — AP ®E)
DS S D PP OBECHEIL. Ll ¥ —Fy M TARSND EEFETORIEREET L Z 00
Ti 82 00 L 72 BRO P A RS BSA 226 I S D HMETF AT MV A~OR LT 5,

2. FE-#BR

JEX 500 um @ Wi #—5» M FE—LERH L, #—7 > FEEO LOICRELLEHKKROZ Y —
THMETINE % phits # AW CHEAE Lz, AR T3 F—2 2L SE72 &L & OfR %X 11257, TAEA
DOHPEFINEGF R 7 1 7 5 THh 5 DROSG-2000 X° LIYIELD & gL CTEL —H L TV HRERE 272,
FEH2FEE 5 pm O Ti fEfF & Li O P ETICEREZ R Lz, 2.8 MeV TAS LB 713, Ti PoluE S
2.6 MeV fHFIC B — 27 &ZFF0004i & 72 0 Li ICATRT 272 DIERIMR T 5, 4l BRF OO KK H
71T 5 2.8 MeV,15 mA TOULEIT 1.62x1018[/s] L W I fERTH - 7=,

© DROSG2000 0.0003 -
0.0003 * PHITS -0003 1 1
o LIYIELD _ o LiTisEHVY)
3 2
& 0 =
= 0.0002 8 < 0.00021 ¢
2 3 El . .
2 0.0001 2 0.0001f
2] - -
T \ °
) 3 37 3% 3% 3 22 21 76 33
Proton Energy [MeV] Proton Energy [MeV]
1 =— REOFHEFICERE L 2 TifEfrE Li o7 IR
SEXH

[1] N. Matsuda et al., Progress in Nucl. Sci. Technol., 6, 225-229 (2019)

[2] C. Lee and X.-L. Zhou, Nucl. Instrum. Methods in Physics Research Section B,152.1, 1-11 (1999).

*Yuki Tanagami !, Takeo Nishitani! Sachiko Yoshihashi ! Akira Uritani 'and Atushi Yoshihashi!
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Isotope Generation at a Laser-driven Neutron Source and Neutron Fluence Estimated by Activation Method
BN REERSC, FJIHEAN Y, BINZE !, 2B B, S.R. Mirfayzi*, Daniil Golovin!,
Lan Zechen', Tianyun Wei', PERHERA 5, e 55 1, = [ Ps B 1, FEREA T, RETH!
"R L=V —BEEERT, 2QST, XK,
A RYT N ALy Y e m Ny 7Ty MFSERT, CHEFHFTIR

PYEFRATRAFHINE & (0, 20)SUS A D DR T FHIIEZ B L, V—Y —B#E P OREEZIT-72.
DFEE, THEFRIEZ =57y FRBEMANEICRE SNZSE TOAEDRMEFETHY, L—F —EkE)
FHEFIROFHBED B F~DISH e SIFHATE 5.

X—0—F: L—¥—BREHR TR, HBEHEE, (o, 2n) R
1. #%&
KERE L —H—% 7 0 VEOERBICIRI$ 25 2 & T MeV IO = 3 LX —Z2 49 5851« W03 ERK
END. ZOV—H—NEHA A DIGHO—2135F - B4 Be ARSI ETUGEZEZTZLICE
DNEOBNFETRAETH D, L—Y —BREHETIRO E 22 2SO 7= 012, BolEM I K D Pk kor
X — ORI bR S TRV [1], Babt NEEO 11 O = F oL F—2547 OFE FEORFEI KD LT 5.
2. RE&

PR L —H—F D LFEX L — % —ZEX 1.5 um O FEARFEHRA Y AT L U BEICRN T2 LIV ET
CEGTEAER L. A4 IR THDHEEDOE ST 2 mm OALEIZRE L2 Be 7 12 v 7 (¢ 5%10 mm)IZA 4
Z A5 ST Be(p, n), “Be(d, n)OFSEFIA L E 2584 Sz, Be DR FICAY v 7 SR LR
B (Mn, Co, Hf, BLU AW IZHMHETZE L, 15 0OHBH D% T Ge B IR HERIT L DA 2~ HRHl
xR, T~ — 7 RO L 0 AR SNERNAER YT A VY ~—%FE Lz, S5, $IED»
R 8m DIERfIC Y U F L—F ZakE LA TR 217 9 2 & TRl EToO A7 ML flE L7Z[2, 3].

3. %E% b %g 106
112 Ge I & 5 7o ~ BOBEE RO 27, ER Au
T, V)G & (0, 20) SN EE Z 0, SOHM™ 18THS, SMn, 98Au, ©Co, i ‘ EAUT, ,=2.7d 1

Mn, 3¥Co, '"Hf, 3} KOV Au DA E MR L. BIE Lz &k
7 227 kL & JENDL-4.0 O (n, 2n) SIS fE 7 — & %
TEN e Wi FE 2 SR D C[4], JIE L7 BERUS S0 b NI A
S U PE TR R L2, 2O, 20)508 & -V = bk ic
X0, 820MeV OHMETHE L T(5.4+0.5)x108 n/sr 2 1572,

BEH 1 Au B Snie i < s 5.
[1] S. R. Mirfayzi et al., Scientific Reports 10, 20157 (2020). [2] S. R. Mirfayzi, et al., Rev. Sci. Instrum. 86, 073308 (2015).

[3]Y. Abe et al., Rev. Sci. Instrum. 85, 11E126 (2014). [4] K. Shibata et al., J. Nucl. Sci. Technol. 48, 1 (2011).

* Takato Mori!, Akifumi Yogo', Takehito Hayakawa'?, Yasunobu Arikawa', Yuki Abe'3, S.R. Mirfayzi*, Zechen Lan', Hiroaki
Nishimura’, Shinsuke Fujioka!, Ryosuke Kodama'

Institute of Laser Engineering, Osaka Univ., 2QST, 3Osaka Univ., “Blackett Laboratory, Imperial College London, *FUT
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A conceptual design of neutron source using proton cyclotron accelerator at KURNS
*HEPIER, AT —B, B, SR, 5 TR
JIWN

S AT DREFRTT GOREAT) 1B0T, ¥4 7 a b LB T KUR O—i
%%%ﬁﬁﬁ%ﬁm%%¢ﬁ%ﬁ@$%E%LTméo%@ﬁ%%ﬁ%#é
F—TJ— K KUR, B9 2 2 b o), BNCT, 7o A—2 07

TR FEE A NREGEHT GRREEH) 13X, FFE R 1R -OME a5 O sk 2 32 & 3 2 ERFIAE -
HLFERFE A HEE L T D, ZOPTHIFEAR T (KUR) 13K SMW OB Z2FED | £ < o IFEF]
MA@ L T, WHAERTORS 7B ONIERTE - AMERO T LR REE 2 A LTV DA, 2026 4£5 AL
Wef D SEER AR AGE DS R 7RI T db 5, KUR OREREA FIBAVICH Z 24P E LT, TH A Lw ¥ A MIFRET
D B T2 72 R IEAE ORE SRR R O OTE D FREt) 3B S Tl . sUREEHHE. IRIAWFIH %
FHYIZFEIZSIML TV D, T2 IEE ORI X 2030 RS20 Z &3 PRI, KUR #1184 5
FELUEOTZ 713 TVREND,

HREET T, HERYIONEZR P TIRIC £ 2 8 U R M7l 2 FREBNCT)OIRBR A # 2. 2019 4FE
WZZEDOY A 7 v ha VB IEEEHM-30) NEA S, ERUAMCFIHATE 5 L5127 -7, 30MeV ImA
D E—LZMEL, Be ¥—7%7 v FT 10%/s OFEF2HIfFCE, KA KT 5 Z LT BNCT ifF
92 % HD T BE A 0 3K [FTFI] FH AFF 4 % ik
foi « FEEATRE TH D, £ 72 BNCT W5
DITe & F HPEFJSE, A A —
VU EBRICHAAETH D, SHIZ
o HYE IR A 28 L TR A
MVEEZSHZ ET, BfED KUR T
THR RS o leth A A=
R0 T R SRR ~ IR B T /
REL 725, BCIET L — b 71T TN oot [
PRI & BRI S < | A (s renn R 1
BOHEAT K KFEREFNT 5 chid 7 S _,a—?[ i
2 & T PRI g—fVFRJ‘./HJM s
MAESOFMA bR TX 5, /22 .
LD OBAFM 0 R O BRI
BRAFFFE 47 © 0 Pt B — A F it A
DRERICHEERAME 20 95, B
EMEERRET 2D TR Y . TOBLREZHRE Lizvy,

HM-30

Fig.1 Schematic view of a neutron target station with a proton beam line

extended from the HM-30 proton cyclotron accelerator at KURNS.

*Masahiro Hino, Riichiro Nakamura, Hiroki Tanaka, Yasutoshi Kuriyama, Yoshihisa Iwashita

Kyoto Univ.
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[3HO4-07] Neutron Detection Techniques
chair: Kaoru Sakasai (JAEA)
Fri. Sep 10, 2021 10:45 AM - 12:00 PM Room H

[3HO4] A study of the fast neutron beam profile measurement
*Ryuji Uemoto’, Hiroyuki Uno’, Koichi Nittoh?, Mikio Uematsu?, Takashi Kamiyamas, Hirotaka
Sato®, Yoshiaki Kiyanagi® (1. ATEX, 2. TTSI, 3. Hokkaido Univ.)
10:45 AM - 11:00 AM

[3HO5] Current status of nondestructive analysis for metal joints at the
compact neutron facility AISTANS
*koichi kino'?, Nagayasu Oshima', Ryunosuke Kuroda'?, Masahito Tanaka'?, Yo Tomota'?,
Takeshi Fujiwaram, Takemi Murogaz, Akira Watazu'?, Takanori Ito®? (1. AIST, 2. ISMA, 3.
NISSAN ARC)
11:00 AM - 11:15 AM

[3HO6] Measurement and verification of neutron flux from a single neutron
source in graphite moderator by using the small Eu:LiCaAlF, scintillation
detector
*Kaze Makabe', Takanori Kameyama', Eizi Takada® (1. Tokai University, 2. National Institute
of Technology, Toyama College)
11:15 AM - 11:30 AM

[3HO7] Double-focusing method for phase correction in neutron resonance spin-
echo spectroscopy
*Fumiaki Funama’', Seiji Tasaki', Masahiro Hino', Tatsurou Oda’, Hitoshi Endo® (1. KYOTO
UNIVERSITY, 2. KEK)
11:30 AM - 11:45 AM
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A study of the fast neutron beam profile measurement
CEABET, MBER IETT !, REE o2 bR IR, NSl BRC, foRk fEREC, e Ee
YEET T v IR, PHET I =AY AL U H—F a3,
YAHEE R, AbiEE KA R R

IR I kD2 —5 v M DRIGTHB SN D EEPHEFE—L 07 07 7 A LFHNEZBRFE LTz, T
PEFRROT 07 7 A VEEERE L, x5 &35 @l P RO BUESOS I X0 i MR & A a3 D
DEBR T NR—H TR S D, TR SRR A B TERE SV = X — X O FRE S i1
WaA A= 7T L— MIP)WIHEG LT, £ D 2 IRTTHEHE N D = 73— Z ORISR 0O T AL 3 — FEBI T %f
ST HHPET- 2L T B T 7 A b, I 3 RITH e FETRRDILS Y ZFHEI LT,
F—I—F:PETFE—LT 0T A, PHETA AT BMERIG, ik, #5595

1. &5
e & R 8% & O BRI F O R VX —IC k- TR L0, WEICBRE S5 P+
DEFNFX—HOLER A IE LRSS 2 EI3MHAEERZTT 25 ECEETH D, FHETOREICE

WTH =7y MIAS SH 2 INERL - O = R X —IZ0 U7 HHE 1 B O = ROV X — 054 oA FE 3 A 1 7
D MR- DT 8 7 7 A AT Ko THHFPEFZER AR R > T D, EEOTMHFRIEMAFICIIT 5

HF =L D 720, BT RLF— 3.25MeV O Al(n, o )G ZFH Lzt a s =212k 5

Bl &, FEOBFYA 7 n bur TORTF7n 7 7 A VOFHIREREHRET 5,

2. hEFE—LTOT 7 A4 IULDOFHAIEE A a2 A3
707 7 ANVEH =y MEZEFREE I UL E I OB .

W2 Al =2 B2, SO Al B % 20mm [l CTH A
sua borFHEFFERHOICE Yy ML, PR E— ARREHE L

90 /3B ALRZ IP IC[HERFICEIE S L C2 RO TR 7 74 4

1 PEFITOTrAILETHREERAI 32/-4)

A A—=TE R, [’ IHER S KON ALL 25 A3 O ©F e
2 YGEIREEA A — PR ORI FT, &4 A —VEROL | w

Bl %R 12 RO 2% E L CHEEEEA & PSL 4 58 - Bl >
ToAERZX 2 1R, 7 r 7 7 A VFLHTE O M ATV D E8 5y
X, U N—=FHFLEONRT, 77 7y A VEHl2= > hDH 10 4

ALTFWHM

PSLAE i
3

Al-2 FWHM

DEFHETHREE—AEOHIMIETRS D T =y g 51 e N

0 40— + + + + + + —-
BIHEPNLERLTVD, E— A5 OHEIEIE, 29mm 725 I N T
102mm £ T, Al BOHEFE 80mm DORIZHEAN LTV 7=, 2 BEFIOI7()VERE SR
3. #ER

BSOS &2 W72 o =2 O P #8595 D22 @l oo 7' e 7 7 A VEHANE &2 B3 L
7o BUGOBMET RNFX—DHER 2D 2 "= (Zn< Al R° Mo>Al 72 OB AR bE AT Z LT
HPEFHRRO T L X —BIO B — AJKN Y & 2 Rl NS 3 keD 7T a7 7 A v & L CRRIIRTRETH 5,

“Ryuji Uemoto', Hiroyuki Uno', Koichi Nittoh?, Mikio Uematsu?, Takashi Kamiyama?, Hirotaka Sato® and Yoshiaki Kiyanagi*

ISHI-ATEX Co.,Ltd., Toshiba Technical Services International Corp., “Hokkaido Univ. and *Professor Emeritus of Hokkaido Univ.
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Current status of nondestructive analysis for metal joints at the compact neutron facility AISTANS
REP 12 KR KRR, B BEZB Y, T BEA,
KH B, 8w, e =, PR RS
VRERRATE, ISR EHEIRAT SRS, S R ET — 7

PERSAIFIZ BRI 0D /N - NN A Bl o 7 AT B s% (AISTANS) % IV CHE D T 2 BRI U8 A (FSSW)
B OIS AT DIHDIR UL E WG T 5, Z D FSSW #EHI 1T L C J-PARC @ RADEN B — AT A 12T
FHLTHY ., ZOF—F Ll L72ps 5 AISTANS O BUIROIEMIE S HTHE ) & v+ 5.
F——F : /NRIGEGREEE PR, oL AR B A BEREIR R S
1. #E

PERBAIE/ NI M PR HEER. AISNANS 1%, 7T v 7=y A A= 0 Z Tl U 72 8 1INk g BEE) o fif
RThHD [1,2,3], BEhE & ORI O EM BHR B LICE BT 2 IFBEESHT 2175 2 L 2 HBE LTV
%o TFOBRECFIED DI NVTF~T U T bR H Y | £ OHE JTEDWIERZE D K ANITOI TN D,
HRBE LD — O BEERYE SRS (FSSW) ThHY | AT A IV LR IRV T LEERM & L
72 FSSW iBHZ BT, k7% W2 R T 21T > TV D,
2. AISTANS TOHE ¥ EHAI

AISTANS Tid, HPEFRATEERE 8m OLEIZEE, £ OE FHIC 2 oM FRitgaiE L 7 7 v 7
Ty A=V T EfFo TS, FIZIET VI = AR 0 FSSW 3BTk, TR E& Sy L1-F%
WA A—=VIZBWTHEOIIREABICHR TE 7o, BICT T v 7=y VAT ML T, B L FSSW
BB T 200 SATRVN T &L FSSW HLLER Tl 111 BURDYVRWZ & BBl S L7z, 24 H OFER
I%. J-PARC + RADEN bt — A7 A CR Ualkl 2 e THIE L TR 72T — Z O R & L<EAS LTV D,
ZOZ LG NP HTRENTIIEE Td D AISTANS 1, g & bR BZBEEOR N T VI =T A TH
S>Th, #HERBOIFBIESITRE N 2 AT 2 FN DI o7,
3. F¥&®

BIfE AISTANS (ZFWV T, FREGHEIOFHIZ kR T Th 5, AFETIE. LTI L7z FSSW &t o
FER D E OB OSHHERZMN L2 5, AISTANS O T v 7@ v V&% H LIz JEMEE S HrEE /1ic o
WK Do
B
ZOMRIE, ESLAFFEBHFIE AR = L X — - FEEEATR G PR HHENEDO) O ZE 5t F 3 Fop 0 i &
MEVEMZEBIR OB RIZEIVELNZL DT,
B30k
[1] K.Kino e al., Nucl. Instrum. Methods Phys. Res., Sect. A 927 (2019) 407-418.
[2] 7L AY U—%,2020 4 1 ] 22 B, https://www.nedo.go jp/news/press/AAS5_101275.html
[3] B.E. O'Rourke et al., Nucl. Instrum. Methods Phys. Res., Sect. B 464 (2020) 41-44.

*Koichi Kino'?, Nagayasu Oshima'?, Ryunosuke Kuroda'?, Masahito Tanaka'-2, Yo Tomota'-?, Takemi Muroga?, Akira Watazu'?,
Takanori Ito*?

'AIST, 2ISMA, NISSANARC
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NV EuiLiCaAlFs S U F L— 3 UigHs ALV FIR+20RAE R
TOHRHEFROER & HREE
Measurement and verification of neutron flux from a single neutron source in graphite
moderator by using the small Eu:LiCaAlFs scintillation detector
‘BE R &L %' SHA XA’
'HEXZE, TELUSEEMER

/N Eu:LiCaAlFe v v F L—v 3 URigs 2 VT, Am-Be IR & BEN T 1 v 7 06 72 D EGELIASRIN
D PMEF- AR 2 5 H U7z, B B 28t = kL ¥ —F T L afids iR o — R PHITS (2 X A Rt fE &
el L, MRAEL 72,

F—J— K:Eu:LiCaAlFs > v F L —3 a U AaHISE, 2UAm—Be HMETFIR, J48), PHITS

(PP PR A T L7 BSR4 00 C LR S T80 e
OFHHNEE & 725, RERA D FHETF RN ST X 72 He, BF; Tl e
HefBIZ A 100 K T b 2 o AT DHI S INBE T B, 2 2 C/VINE s S xE X80
ASFHEZR BuiLiCaAlFe s v F L—3 o U HER O & iR & 4T > T 22T
W5, ZHETIC, TR L R TR & 7 2 otfkg o [FIEED] ~1325
A 4T o T & 720 ARFZECIE 2 AmBe HPETIR & BT 1 v 7 b B R[nm] 370
72D WELRRN O R Z | L, #ft = R L ¥ —F T h L nm PMT [mm] | %@ ¢10.6=0.2

1RSSR o — R PHITSIC X MM E & el L. RsEd %,

2. EER - AL [mm] ™ 100mm fEIZE1A
SV BuiLiCaAlFs v o F L—& (R 7 ¥~8) +3E > 7 F 7 7 A 23— (WSF) 800
+ W HEAEE (PMT) +15 5 ALBR RIS R (RTE IG5 /HEIERR) +7 — & ALBE R (MCA

) CTHIME TR SR 2 MR Uiz, FPE IR 2 Am-Be (FEEMHE 4. 11X 10°[n/sec]) & 600}

fFER L=,

PE IR & BN A U7 EZBRIACR O E Wi X 2 X 1, A FERrmX X 212 4007
TRT T, R 700X & 700X B 1000 [mm?] O E H AR D Fa s FPE TR 2 5% & L, BRIE -
BT AT 200 [mm] DN E ZHEAE 0 S & LIRS ZHRE Lz, Milissx 200!

JEHE 0 2> BERE TR 100 [mm] & LAZBE L7 4 W& BEREOF 5 R THIET

BRI LT, E7-, U0 S BACERENC 100[mm] = L ICBE L7 4 S THREE ol Concret ||

WZEHAIL 7=, 200 400 600 [mm]
PHITS CHEBRIAR 2 X 51Z T-deposit TRIEHIXT 2o NAXF—f5423H R1 ERERNEETR.

L. FEBRFER L i Uz, FETIEICIT JAERI-Tech98-0055 |2 it ST\ %

BIBEANY ML EE 2 M e XA MY —HIsfiEs LT,

[mm]

3. R -ER 1400

AR L D, FEYE 0 /5 L ENE 1M 400 mm] B8 U725 CTEHAI L7270 A -
WEDAANE Ny 7 7T ReZE LW R 2K 3R, &0 miE 1300ch 1200f
FHTICE— 27 2R b EAIERFROIIR & 2p o=, Z OO 5T H RO &5 A
PGz, B0 SOEEY 1IZHEEIL L, ShEFROKREIC OV T 1000}
L7z, ARHEEsOFHIME, PHITS IZ X 25HEMENSEH L ECROKBE R
OFARF 2 X 4 128 T, EROMILLOETRAKTO0.01 EELS —EL, 800 |
ARHERIT £ D FHET IR+ BN AR CORMAIMRAE S Nz, £7-, B E o
MHACEIF AN 100 [mm] & & (BB L2 R TH  FHIME & GHREM O LOZEE 600
BKRTO0.03 LR —EH LT, 4%, AEZE W CERIF OB KEHERN O

HE SR A FHIT 2 FHEICh D, 400 |
020 = ; —= 12 o e .
: i —ER 10 Fd priTs | 2007 .
0.15 - N 200mmBB|| 08 E L 100mm &IZEHEI
» [ { r E A T R R
g 010 f 1 ®O6 ¢ \5~\ 0"""200 400" 600[mm
005 Fromcfiem e To4 N B2 EERAFKTEMER.
! : . 02 NG
"0 T e 2000 om0 & *%150 200 250 300 350 400 450
0 1000 2000 3000 4000 0
channel HRIE 4% H 25 BE B [mm]
3 ARHBIZKDEEN . B4 shEFAHEOKE R O LLE

[BEXER] [1]EREM, BARFR T /1ESKO K, 2M10, (2020).
[2]Sato, T., et al., J.Nucl.Sci.Technol., 55(6), 684-690(2018).
[3]Dumais, J.R., et al., JAERI-Tech 98-005, (1998).

*MAKABE Kaze!, KAMEYAMA Takanori!, TAKADA Eiji?

"Tokai Univ., National Institute of Technology, Toyama College.
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PHEFRBRAE DT I—SHXRICE T EMBEREDT-HD 2 BERLE
Double-focusing method for phase correction in neutron resonance spin-echo spectroscopy
WA SR, MR AN, BB OIE#, A RS, g 20
VR, KA, PKEK YRRt

A JE U [EHEAE FASEE X 7 — NI TR 2R AL AR Al IETE & L C2lIEGIE AR R T 5. 2mIELIEDFEM & 2
ERReR 7 — Y =X A DEOFHEMERERET D,
F—O—F: fPE7 A T2 —, NRSE, BHEFEAAEFIETHREI T —, AAMIE, S ErEEL

PRI 2 v = a2 —(NRSE) 0 b iklE, O A Y 7 U » /X —(RSF) CHMET- R & AL % il 4
L, RAEtOHMEELRESEZRET 2 A = a—43 ik TH S, NRSE /ML TET RV —4fifhe & Ehk
T 5729121% RSF fOF T ORITHEEZ TE 5720 —ElCL, B TFACANAEZRZ 2 0ENH 5.
BT ARV F — SRR O SIN BEOERE FRRICT 5720, K I 7 —% M\ 72 NRSE tas g2 s iz
[1]. ZOJERE, FHOEREFEME R 2R SEROEREOF 2N L & W 5 S0 e B2 R 9 5.
K& 2B 2 Fso & — LAWFIHFTRET, 7> RSF MO HMEFHRATHBEO S BAMEIR T E 5. F /s BH#E
AR OES L T52 LT, MNREHIEEEO L — AR TE 5. L LIETIE, EEEREMNEREL
LT —DO—EHDIRAN O ENTE— L OB ORI E AR E LTWe, ZO7ofEM OYRil, T
WEHEMA=AFORLICK LT, EEIZ/RS L DIC RSF 26T 25 2 & THMET A B ULH &4l 2 Tz
[2]. L2 LAk HAEL S 7 —02mAac2FH Lz TR EEEmEAEEE S T —) oFFICE, #rivn
AEFEHEIED L ETH - 72,

o AR R S T —I K A AT EAS WTRE 722 B4 eiE 2 R R 53], LT AIR R O]
BHERT. RRRF2ODFEIGIRO2E R EEAFE AL 7 —2 B2 AT 5 X ) ICEINCELE L,
1ODONFFIERERE ET5. AMERTIXIOED I 7—THOWERKEET2OAD I 7 —TIREHbE S5,
RSFZAH T 2 MBI, 2JERERRE A X 7 — 2 WAL E 2N FTRE T ), NRSEZ G
D7 D @M EAL, oML IR TE 5. R CIE, Rl 2% L7z BEEE M EER I 7 —[4]0
i, RO E VT, 20RO NEE STHY, EEAICEHE L7z, % OfERIER2 nmo
MFEZRATSE, 77—V XA L1 us®ONRSEZFEER O Al GEMENS RIE Sz,

SRR EEEMEELI T —
RSF RSF

AU vk
~V~

X 1. 2 [FIEESER R OS]
BE R =

[1] M. Bleuel, et al., in: F. Mezei, et al., (Eds.), Neutron Spin Echo Spectroscopy, Springer, p.176 (2002).
[2] T. Weber, et al., Nucl. Instrum. Methods Phys. Res. A, 713, p.71 (2013).

[3] F. Funama, et al., Nucl. Instrum. Methods Phys. Res. A, 1010, p.165480 (2021).

[4] T. Hosobata, et al., JPS Conf. Proc., 22, p.011010 (2018).

*Fumiaki Funama!, Seiji Tasaki', Masahiro Hino?, Tatsuro Oda-2, Hitoshi Endo’,

'Kyoto Univ., 2KURNS, KEK

2021%F BARRFHES - 3HO7 -



Atomic Energy Society of Japan 2021 Fall Meeting

Oral presentation | Il. Radiation, Accelerator, Beam and Medical Technologies | 202-4 Medical Use of Quantum Beam

[3HO8-10] RI Production for Medicine

chair: Keisuke Maehata (Teikyo Univ.)
Fri. Sep 10, 2021 2:45 PM - 3:40 PM Room H

[3HO8] Scale up experiment of A-225 production using an electron accelerator
*Takahiro Tadokoro', Mizuho Maeda', Kento Nishida', Yuichiro Ueno’, Takahiro Watanabe?,
Takahiro Sasaki?, Masaharu Ito?, Hidetoshi Kikunaga®, Kenji Shirasaki®, Shun Sekimoto® (1.
Hitachi, Ltd., R&D Group, 2. Hitachi, Ltd., Smart Life Business Management Division, 3.
Research Center for Electron Photon Science, Tohoku University, 4. Institute for Materials
Research, Tohoku University, 5. Institute for Integrated Radiation and Nuclear Science, Kyoto
University)
2:45 PM - 3:00 PM

[3HO9] Scale up experiment of Ac-225 production using an electron accelerator
*Mizuho Maeda', Takahiro Tadokoro', Kento Nishida', Yuichiro Ueno’, Takahiro Watanabe?,
Takahiro Sasaki?, Masaharu Itoh?, Hidetoshi Kikunaga®, Kenji Shirasaki®, Shun Sekimoto® (1.
Hitachi, Ltd., Research &Development Group, 2. Hitachi, Ltd., Smart Life Business Management
Division, 3. ELPH, Tohoku Univ., 4. IMR, Tohoku Univ., 5. KURNS)
3:00PM - 3:15PM

[3H10] Study on Ac-225 radiopharmaceutical production from Ra-226 by using
an electron LINAC: Update of Ra-226 target development and thermal
design
*Kunihiro Miyoshi', Kotaro Nagatsu?, Hisashi Suzuki?, Masafumi Ozeki', Hidetoshi Kikunaga®,
Shigeru Kashiwagi®, Ryohei Terabayashi', Masahiro Sakurai’, Mitsuru Uesaka’, Shuichi
Hasegawa' (1. Univ. of Tokyo, 2. iQMS-QST, 3. Tohoku Univ.)
3:15PM - 3:30 PM

©Atomic Energy Society of Japan
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BEFEEMESERMALE Ac-225 8ERXRy—ILT7 v TEHEB
(1) Ra-226 SRAFER K UHI S5t 4R IR 5 5Lk

Electron beam energy dependence of Ac-225 production amount using an electron accelerator
(1) Ra-226 sample preparation and bremsstrahlung irradiation test
“HPT IR OATH EREEY, VEHE BN LB OME—RRY, wIUE thl, D AR, (R HER 2
xR B2, 97K 5973, MR %3, AR B4, R #)S, BIA 25, R BkS
YVASIAFBE, 2 AT A T REEREAES, SHALKRE L, A RALRENE, S RRKE AT

T V7 7 #EPN L (TAT : Targeted Alpha Therapy) FIiZfE & L CH 72 Ac—225 IZBI L T, /M SRS
28 SN D BRI INES 2RI L2 0E S 27 A2 Et LTV 5, AFE TR, BB O 1000
&% (50MBq) @ Ra-226 JiUEM & FAVN = A - — L 7w 73R D Ra—226 FBHERL & OVRHRBRIZ DWW THE T 5,
X—0—F: 7T BNARE, BRI ERETE, Ra-226, Ac—225, FETHRIEINMER

1. ¥E

ARFET, BTHIEIEERC L0 I L 72 E T2 SIB B RBE AR 2 — 5y MBS+ 2 & TAERT
BN R & Ra—226 JFUEF & DRSS Td 5 Ra—226 (v, n) Ra—225 St TR T2 Ra-225 D B FREEIC L Y
Ac-225 ZBET HHETH D, LRROCKIEREICIT, ERESFAEET, HERECATHDL Z b, &
BRIZ LD Ac-225 BLUEE ORI A LETH 5,

2. R, RU., BHERES

112 Ra=226 « ClyalBl & /n 7, BAL KR BB SET 7 v
7 7 BGHARERR SR A D Ra—226 JFUBF CEFEVESHR) 726, 50MBq 47
DR A I L, RN TARIE S E72%, HikL,

WAL K 7B 9E - o ¥ — CTHit L 72 SRR O k% 1
B 217 T, AREEO TN —OMEEE 2 Rn—222 TREEPS | CE gl LD L G
LAY P NICRE 2 RE LTz, BT E— AT R  E1 Ra-226-CLEH
44.5MeV, SEEIIEEEGRAE 149. 5pA, FRESRFHE] 6 IKefi], B — LBk & A
L ARG A OFEHERZE 3. 8mm, TE[E 7 A OFEME(R ZE 2. 6mm D
AR TH -7,

50MBq)

T

a1

a

-

b }i‘ i o

3. ER - ER : “*’ﬂl ' ‘ ;‘

BB R OSBRI b & 12, SRR SIS 0 C FRA 1
L7- Ac—225 BIyE L. 252kBq (Ac—225 Sk & 72 2 IRETER GG -
5 421.6 BEfiIZ) TH Y . EMERBROK 1000 fFTH o7,

X2 RyABROBRT

*Takahiro Tadokoro!, Mizuho Maeda?, Kento Nishida!, Yuichiro Ueno?, Yuko Kani!, Takahiro Watanabe2, Masaharu Ito?, Takahiro
Sasaki?, Hidetoshi Kikunaga®, Shigeru Kashiwagi®, Kenji Shirasaki*, Tsutomu Ohtsuki®, Shun Sekimoto®, Makoto Inagaki®

'Hitachi, Ltd. Research & Development Group., ?Hitachi, Ltd. Smart Life Business Management Division, 3Research Center for
Electron Photon Science, Tohoku University, “Institute for Materials Research, Tohoku University, ®Institute for Integrated

Radiation and Nuclear Science, Kyoto University.
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BEFEEMEREZRAAL Ac-225 EXTr—ILT7 v THER
(2) Ac-225 D3 EEFRE K U E BTl
Electron beam energy dependence of Ac-225 production amount using an electron accelerator
(2) Separation, purification and quantitative evaluation of Ac-225
I EEE D, HET FIRY, VEHE BN LB MRS R thl, D AR, (R HER 2
fex R B2, K HFFS MR RS, AR BRIk, R B)S, BIA &S, REE Bk
VASNCOIBE, 2HNLT A T HRERARATS, SRALKRE TG, A RALREH, S sURE A

T V7 7 #E N YL (TAT  Targeted Alpha Therapy) AR & U CHE /R Ac-225 IZBI L T, /N R RLER)H
L3 S D BRI IS 2 R L7 8E S 27 A2 R LT\ 5, ARFZE Tt SRR 0K 1000
%% (50 MBq)  Ra—226 JFUE} & A2 2 r— L7 73R 2 JE0i L Ac—225 D43 BiERE &% OVE St 217 > 72,
XF—T—F: 77 7 RNARE, ERABOIYEAE, Ra-226, Ac-225, ET-HINHER

1. ¥E

AP, BTHRINEERC L0 INE L2 E T 2 GBS AR 2 — 7y MCRRT 2 2 & THERT
2 BN R & Ra—226 JFUEF & OB SUE Td 5D Ra—226 (v, n) Ra—225 St TR T2 Ra-225 D B FREEIC L Y
Ac—225 ZET HHETH D, ERRBUSKIaEIZIL, EREDNFEEE T, BREOCATHLZ Lnb, FE
BRIZ LD Ac-225 BLUEE ORI A LETH 5,

2. MY, RU. ERFESE 240 213

SRS, SCCRERIBIFRTT A7 7 So0  Gmen Y
HEEREICBOT, @O v b 77§ J l

LYY a BV TE L, SEERRgOREOY 5 20

VAT MV EE TSR, Ac-225 O TRk %m

T 5 Fr-221 KO BIi-213 MWHDH o vfOE—7 i ‘

ZRER LT, Ac—225 & BUN P IC 72 > Ty Bi-213 00, : 500 1000 1500 2000
MEDH <O =7 HEBROBEREEND (0.0) (249.3) (499.4) (749.5) (999.6)
Ac-225 F A L7, HEE (TALF =) [FroribkeV)]

1 hUIHERAN I

3. R -EE

Sy BERE RIS 0D Ac—225 BEOIE(EIL 366 kBq T V) | Ac—225 Ol &2 & [ L 7= I E R B 1T 5 BGH K
s & 23 RAE 251 kBq O 1. 46 (5 Ch o7z, FEEERBRICB W T, HREME LY L ERERKE o7
Z et EEOWmAE LD LHEERETEES/ NS WAREENH D, Flo, Ra-2260 FEIOEIIZL - ThH
Ac—225 RUEBNEDD Z b, FREORE ISP —Thoc it b EL b b,

*Mizuho Maeda?, Takahiro Tadokoro?, Kento Nishidal, Yuichiro Ueno?, Yuko Kani?, Takahiro Watanabe?, Masaharu 1to?, Takahiro
Sasaki?, Hidetoshi Kikunaga®, Shigeru Kashiwagi®, Kenji Shirasaki*, Tsutomu Ohtsuki®, Shun Sekimoto®, Makoto Inagaki®

'Hitachi, Ltd. Research & Development Group., ?Hitachi, Ltd. Smart Life Business Management Division, *Research Center for
Electron Photon Science, Tohoku University, “Institute for Materials Research, Tohoku University, ®Institute for Integrated

Radiation and Nuclear Science, Kyoto University.
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EFRTINESR & Ra-226 ALV Ac-225 RS EERSFEROKRE:
E K Ra-226 2 —4" v F DFAFE & BT AHER
Study on Ac-225 radiopharmaceutical production from Ra-226 by using an electron LINAC:
Update of Ra-226 target development and thermal design
"=4F FIE Y, kiE SAKER?, #RK F 2 BB BXY
Fk WEFS, MBAK K BH BEY, FH BT, LR X, BN F
TRK,CEHEER, CRILX

B o $ABRAOKELLTEESNS Ac-225 % Ra-226 EBEFREIMRFEZFIALTERT 50D
[REEIEHEDH TS, §El Ra-226 I—FYEBREHWRL, AV FHEBREBMARBREERLT-,
F—J—F : 28 o $R89, Ra-226, Ac-225, EF iR INESs, BK%E
BHRRATIZHAY M1s)
1. #8
EA Ra-226 ZBEFRMMER CTHRHET L1002 —45 Y bR TLORAREEE
HTWD, BFICKHIMEMEEZERB LERMBITA EL. BFE—T Y FTHD
Ra-226 MEIEICIFER A v FEZHEAL,

2. FAYVXA—4Fy FOBEE
RRIDKREATA A VX REIRA~NBa ZEBETHE. AARAICERBIER SN,
FLTAERIZHLTNIBEV AU AYFZHEL. RELI-EBFNDBERE

EAYFEN/Ra-226 B EH ($10)

1 FARBOEAYTI—S Y

O ABZINH T HHAEZEZEL-(R 1), FHERITE LT Ra-226 1%
B9 BHBa#AVEEMETLD, AuAYFREADEENEN L E2HEELT-,

SPZEFIEEED:

3. BN AR EEOEAELRHE v i
WAL K ELPH [T, E—LIRILF—30 MeV, E—LEJ 70 yA OEHT
T, BHDPORBRREMEELZRAERTREL =, Al DFtS 660°CIZx L. B

STRAtA 4 BRI EE S TOREIX 228°CE o T-, EERIAZR % PHITS & ANSYS
TEELE-EZA(K2), BMEEREZF 556 W/(M2K)IZFT B2 LT EBELR
NERELABLT-.

ANSYS

2021 Rl
ACADEMIC]

4. SHEOFE
Ra-226 ALV -AFHEE % 2021 EEZRFICFELTH Y. Ac-225 = Ra-226 BEIRFIE, THZEDE
SAEZETL., ABRRIGIZE S Ac-225 EEEDO-ODEBRAEHEDH TN,

BEXH

[1] Tatsuhiko Sato et al., Features of Particle and Heavy lon Transport code System (PHITS) version 3.02, J. Nucl. Sci. Technol. 55(5-6),

684-690 (2018)

*Kunihiro Miyoshi!, Kotaro Nagatsu?, Hisashi Suzuki2, Masafumi Ozeki!, Hidetoshi Kikunaga, Shigeru Kashiwagi, Masahiro Sakurail,
Ryohei Terabayashil, Mitsuru Uesaka?, Shuichi Hasegawa!

1Univ. of Tokyo, 2iQMS-QST, 3Tohoku Univ.
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Oral presentation | Ill. Fission Energy Engineering | 301-1 Reactor Physics, Utilization of Nuclear Data, Criticality
Safety

[3101-05] Analysis Code Development
chair: Satoshi Takeda (Osaka Univ.)
Fri. Sep 10, 2021 9:30 AM - 11:00 AM Room |

[3101] Development of FRENDY/MG (3)Automated generation of background
cross section set
*Akio Yamamoto', Tomohiro Endo’, Kenichi Tada? (1. Nagoya Univ., 2. JAEA)
9:30 AM - 9:45 AM

[3102] Development of Nuclides Generation and Depletion Code "S-Decay" for
Education
*Tetsuo Matsumura', Takanori Kameyama' (1. Tokai U)
9:45 AM - 10:00 AM

[3103] Verification of burnup calculation capability of a code system CBZ
*Go Chiba', Hiroki Harada' (1. Hokkaido Univ.)
10:00 AM - 10:15 AM

[3104] Verification of burnup calculation capability of a code system CBZ
*Hiroki Harada', Go Chiba' (1. Hokkaido Univ.)
10:15 AM - 10:30 AM

[3105] Development of SCOPE2, Core Calculation Code Based on 3-D Fine-Mesh
Multi-Group Transport Calculation for PWR
*Kento Yamamoto', Yasuhiro Kodama', Hiroaki Nagano', Go Chiba® (1. NFI, 2. Hokkaido Univ.)
10:30 AM - 10:45 AM
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FRENDY/MG D% (3): /Ay VT35 FIRERRO B4R
Development of FRENDY/MG (3) — Automated generation of background cross section set
A B, g ROk, W 2
"4 R, 2JJAEA

HE - 0O L REWT i R A A RE 2 A7 9 5 FRENDY/MG (2, ZRErAE O B Ok A 1 2 M U NI & 53y
7 77 RS R & BBV AR T 2 HRE 4 B L7z,

*—7—F : FRENDY/MG, #i#t-FZHNE®E,. Nvo 75V FHER,. BCERET

1. &8

ZREWTEAE O B CERIA 13, B, =RV X BRI F A T RE, Ny 7 7T vy REREICK
T 2B ChH D, ZDd, SRR T A 77 U ZEMT 2 BRIk~ 2 Ikt L Gl 73 v
2770y REEREZHZ2 Z I3RS TER, 2056, BHE 7 V=750 LI LT, Zith
DI N—=FIZx L TR G R 6Dy 7 7T 0 REERZ AT 52 En—kNe 7 7 —FT
bb, £, ZEWRBEERICESEHSNL TS NIOY9) 22— RTiE, Ny 7 7T 0y REFmERESES &
K10 FICHIR SN TEY . Ny 7 7700 REBROREICHTZ > TE, ZORSBEICANDILER B
%o, AEOWEZEDOE & FRENDYMG TGNy 7 75 7 v Rl fE S 4 BBV AR D HRE 28 L 7=,
2. tEFIR
(W27 70 RSO i KA & e/ MEZ AT, (77 44 K @ 103~10' barns)
Q) (HDOHPA%E log A7 —/LT10ESEIL, Ny 7 77 FEmfEROYIE L 35,
BYRDE Ny 7 7 Z w7 FEmEME AW T, B ClE#kR - OWNFERR 22 535, WIIZITRE H 5 i
monotone cubic interpolation Z{EH T2, WHRRRZENNHIEME L D /Wy 7 75 7 o Rl fE A LA
T5, HIlRESN DNy 7 770 FTEERR 2R ETIOFIEEZEY KT,
@ Q) THLNEA Y 7 7T 0 NFEHAZ I LT 2 5 KISV T, (0p0)” X (Opnen) —ow =1,2,512
B DNFREEZFIT S, 22T, opdn EHO Y2 7T 0 REHER TH D, £72. 3 A THHFR
FZEZ A L T D 00, R TR T 2 ATREE R S 5720 Th D, 2D 3 sUTEB VT, NfFR
EERFFE L, 3MON, En o THRRRGENHINIEE L ) RE WA, 0,253y 7 75 P
RITEINT %, ZOEEZBMT 53y 7 77 0 v R AR 72 725 £ TZOFIAE MY KT,
3. EtEH

JENDL-4.0, -4.0u 2AZFEIZ DUV T, 293 K, XMAS172 BifEiEIZ 5 Mot mapaaton enr 0"
FDRE Ny 7 7T U RREZFE U, HELEEIT. B Ok
K- D Fe KINFRRAZE DY 1%, 4§ 775 X monotone cubic interpolation
Thd, M1 LY, N7 7 T0 Ly REmEE GO RIIMER 25
STH Y BN DA NBRED Ny 7 Ty RIFTERE S,
He BEREICHASTORWZ LR EDNTDD, DT NG, S
BeK 25 RRED Ny 7 75 0y RS 2 BAUE, Wifiss PRERITE
1%L N CEDWHEENFHTE D Z LR nhol,

I
S
o
o
&

)
&

004 5

@
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Number of background cross sections
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BERDOREEMR - FRIRFTHE 2 — ~ S-Decay DFAF

Development of Nuclides Generation and Depletion Code "S-Decay" for Education
KRS YT
'R

FEVEEF O L EFIAERL « BRBERt A =2 — N [S-Decay) % Microsoft Excel + VBA # HWTRI¥ L, KFETORE
(ZIEH LT\ D, Ak & AR O FHANIZ 1T Bateman (£ 2860 LU, WiEfEZ 1 77 U & >~ & ORLIBJ40, JENDL/ DDF-
2015 2> DA L7 BBy #RikH T — 2 ORI b AEETH 5. KFETORETHEAEIL S-Decay & IV THEAHEA
BEOMIEREZ B HEFE L, SRR L BEMNET T LB+ FiksE 2 — K IS-Monte] ZfAE
T, ERGHEOEBOBE A RO TV D,

F—0— K AR, S-Decay = — F, #HAE. HVEF, =— FBE%

1. BR-HM AR BIEERA 2 — R & L CIE ORIGEN2.2 72 AL FIH & TV D 23, ZHERE/R 729,

AT EOPIFEFITE AL FIHE RGO TR/ ENMEIT D, o, vy REH O 2L 18 B
WCHEESNTRERE L H D, D72, Microsoft Excel VBA & FW 7V BT D L WEEREAE R - At o
— K [S-Decay] #BAF L., KRFOEETESIFIHEEL T D,

2. BHEFE R L AREOFRIZIE{E 22 Bateman {EAFIH L, ER, ZERA EORBEICITREEIKIC
1.0001 72 & Z 51T B2 724 E 2170, FEBRREEIC W Tl 7587 2 5 T Bateman (EOBRBET = 1 L O EELK
EIEL., TOREL MRS X512 L ChBEZ[E#E L T\ 5, Brifif§~ 4 77 Ut > b ORLIBJ40OV/2 & D
F— 4 WY #1Fx, JENDL FilE5— % 7 7 A /L JENDL/ DDF-201527> &4 U 7251 v #hic it — 2 OF|H 6
ARETC, RO RF—FED v B EDFAE S AR TH D,

3. a—FOEE RBEE 60GWd/it, AR 2000 H % LOE+00 ¢

TD 47%D PWR HAGEMRE O OER, HIE8, I -

~ R, YRR (BREFET (an)BOSHYET) 728 1oeon |

|25\ T. S-Decay D54 & ORIGEN2.2+ ORLIBJ40 D& f f b
PR A B L B L L CRARHAMEE O T s | P
AL (B1,2). 723, 0.7MeV B EE) LIFOH v~ : o Shem
MU BTl ORIGEN By #87 — 2 X0 bRy 87— | pos

4 DFFRAER S-Decay(Dis.) 7% ORIGE2.2 DFHRAER & L 012030 Ee 5060
< —F LT Burn-up(GWd't)

iy e . | XBE7HF= FOEEELOLE
4. BETOER AK=— FERBRFETLERO

BT U EHFRED D O y i O E i & 1.OE+10
ZEEITEOHE L AHRRR L BE M T A nilt 2 10EHS
FrhE TSR 2 — B [S-Monte) Y244 T, 5 1L0E+06
WO LA OAARERD T 5. Bxcel +VBA ETHIE 2 HOETOE

1.0E+02
LBEI N T o 2R AT 5 1-3 WRoTH P asE i o — S Lopro
K IS-Dif| ¥ HIEH L, ZEFIBRICIER T2 L &bl K LOE-02
e R A ERT bR LT E L 123456789101112131415161718

e Energy Group

1) JAEA-Data/Code2012-032. 2) JAEA-Data/Code 2015-030. B ORIGEN2.2  mS-Decay S-Decay(Dis.)
3) B R AL T T4 Vol. 60, No. 1 (2020). 4) HUMEKY: 2 SEFADLDYEKET—4 Dk

HOBE T2 Vol. 60, No. 1 (2020). 5) HUHE R FHLE 127
Vol. 61, No.1 (2021).

* Tetsuo MATSUMURA! and Takanori KAMEYAMA! !Tokai University
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CBZ a— FY R T LDRGEETEMEEDIREE(1)MVP-BURN O — F & DL
Verification of burnup calculation capability of a code system CBZ (1) Comparison with MVP-BURN
TR oz, RHE K
' biRE R

PLHIFHER = — R 2 27 1 CBZ ORMERSTRRE O BRAE & Y & LT, BKIF O &L 7 L ORI 2
R L L7 Mg R V¥ —F T L BRI HS RBERFH = — N MVP-BURN & O H#i 217 5 7=,
F—7J— K : JABEFHS. CBZ, MVP-BURN

1. B8 dbRE RS R0 LoEE s Tl B ISP = — R 25 4 CBZ DB Z#ED T\ 5,
CBZ |35 7P B - U LA C BT 2 F 2 OFHREBEEZ A L Tl D BARIFIRELOBRBEF R & AT CTh D,
ZIVE TITRRE OBAFIREHE AR O T RICE B LIERGEE 1T o 72[1]723, AR CIEfE« OKIF
REHE B VBT T L CHWE ISR & B AR AR E B LT MGREE 1T D

2.CBZ DYABERTEMAE CBZ Tld. BAKIFIREN 2 k5 & UIoBRBERH LI, IR E RV L OYREHE S IR E T
Mk L CRIBE T D, IRBERHRIC M & 22 D RUBHRIT, SREPIE T R OB 2eMRIE S L < I35k
HERRIEIC X DB AR I DWW CRHR T 5, ZREWTIEfE1X Advanced Bondarenko[2]E 7 /W2 & 0 ZHli9 %, A&
PEFEY & B R RITKR L Cld, R EEEAM T TRIT - (EIE11E (AOWPC 15) Bl W5 Z & TitHE%)
FOMEEMD, BRET = — ITEOERE THR SN D bOEFIHATEETH Y | RIET RO EAEMRITAT
FIFEEE & MMPA VE[4]1% -V TR 5,

3. RELATEHER ORLIB-IB3[S|OWAKIFH T A4 77 U OIERICHW L=V ET V25 L L, ik
FIERIGAE R L R EICE R Lz, ZMfi#13 MVP-BURN ([C XY 5 L. CBZ & MVP-BURN O\
DOFFIZIB T § JENDL-4.0 1235 < SUSHfET — 4,193 O FP b 72 5 F = — & HViz, 20, 40GWD/t
e COFEE R OBEEIZ OV T, CBZ #HHEHD MVP-BURN FHHEAEIZxHT 2 /% 2% Fig. 1 127”7,
Cm-245, -246 \ZB VT 10% %2 DD ABIE S D DD, LSO EZREZREIZ- OV TIE 10%24
NT—8T5Z L a2MRLE,

PWR-UQ, 20GWD/t  +
PWR-UO, 40GWD/t =

=
2
g 208 3 PWR-MOX 20GWD/t
2 0.06 T PWR-MOX 40GWD/t
o 0.04 s BWR-UO,-V0 20GWD/t
2 o2 f L BWR-UO,-V0 40GWD/t o
E 0o0obeie ) ] i BWR-UO,V40 20GWD/t e
S 0.00% g4 HIIETY BWR-UO,-V40 40GWD/t 4
-U. i - & B - -V70 20 t .
£ 0.02 . § 4 % BWR-UO3-V70 20GWD/
= 004 y LT % BWR-UO;V70 40GWDHt
= .0.08 264  BWR-MOX-VO20GWD/t
o 4 & 4 BWR-MOX-V0 40GWD/t
= -0.08 p BWR-MOX-V40 20GWD/t
@ 0.10 .g BWR-MOX-V40 40GWD/t  ©
2 o012 L | BWR-MOX-V70 20GWD/t =
Z 54 v BWR-MOX-V70 490GWD/t o
= 0.
o SR EERERRRITYTYEQYTIICRERHDS
o ‘F‘F‘F‘FW‘F‘F‘F‘FWWWW‘F&WW‘}"}“}'C}':‘:J‘T‘c.—n‘.—‘.—“—
OO0 33333 = =20
oPPPPEEilaad SRR 55565728508
<

Fig. 1 Relative errors in nuclide number densities calculated with CBZ to the references
L& 3CHk [1]S. Okumura, et al., Proc. of RPHA17. [2] G. Chiba, et al., ANE 96, p.277. [3] I. Sasuga, et al., INST (accepted). [4]
Y. Kawamoto, et al., ANE 80, p.21. [5] JAERI-Data/Code 2004-015.
BE AR IHRTOZEFEEDORR TH D,

* Go Chiba !, Hiroki Harada !

! Hokkaido University
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CBZ a— FY R T LOHBEEH HHRE DRI
QQ—BtR/N_FEZAV-REERDKTE
Verification of burnup calculation capability of a code system CBZ
(2)Error-source identification using the generalized least squares method
R OKRER!, TIE !

U bEE R

MVP-BURN D55 R\Z%} 9% CBZ/Burner DEUH FEDFRFAEZFHR L | 0% FE OWrir B 1 eh 3 D E A VL C— gk
BN ZREIZ X THEMMTEEAAE IET 52T, EOEZBm SN A A 5.2 D0 R E T 528wk AT,
F—TJ—F : CBZ, #RJBEFHHE . MVP-BURN, —fikfbifi/h 31k, B RWrmfe. ek fg

L EHE ()T, Hx OBKFBREE L BELVET VICEIT DL E O, MVP-BURN O fERIZk 45
CBZ/Burner DFRALTEIL Tz, 77 F = RO HEFBELE KON FP OGO FWIEIFIL, 77 F =R
FP DR FERR2D F B THY | B TV TN i FEREAT 23 5508 FERR AT G- 2 D3 A i D2 LS ik D,
CBZ CIIEZFE AR E O W fE BT D E A FHAR T D2 LN TEDT2W , T OMEREZ HIV V2,

2. REEER  RERIYTIEICHE D IRBERHRIC I 1T 2 3R ELMr i fE O FHRFRAZ D BT K> TRlik T
XD LETH, £ T, PWR B2 BT UOJRENE 45GWD/t & CHRAKE L 72 IR 00 & B5FE D 15 rc W i A &
A% Lz, Z O S a£10% A8 S w7 & & 05 H ClEfR T O Z B &4 107 B0 E2hrmfEc
HET DAL L TIRET %, U-238 OfERTEAIIC DUV Tid, Pu-239 OB ERAEDN — R/ 3%
FEOBMBICRESRDZENRVIIICHET 2R AEL 0% Lz, WMEHAEEELZEZD
CBZ/Burner D FHH 3 23S MVP-BURN O b D & TEX LR —Hd 25 &0 5 Kb Fo—ffbih ¢
HBawA Lz, — bR/ RIEOBEAIZE > TT7 27 F= R, FP OEWRBAME LS, BUBEERAEN
BEEINIZ, #A%O CBZ HEE0D MVP-BURN EFREIC)T 2% 7% Fig.1 1ZRd, RIS ER0WTim i
DEBEPEH OB E A2 ENIZITEB S o2l T, Sm-152 OFMERG O FENMrEfE Tl S5 #EL 56
HNRRKELLLHLTEY, Sm-152, Eu-154, Gd-155 O FEOEEL = O R FE O EBIC L 5 HF 55
RKEWZ ENGhrolz,

PWR-UO, 20GWD/t
PWR-UO, 40GWD/t

(R EREERERRERREREREERE 2N PWR-MOX 20GWD/t
0.04 | ¢ PWR-MOX 40GWDV/t
: : BWR-UO,-V0 20GWD/t
0.02 | BWR-UO;-V0 40GWD/ o

BWR-UO,-40 20GWD/t

Doe
|

>» > @O

>
=
()
e
0]
©
@
o ‘
S5 900t g Ro8 T L o BWR-UO,-V40 40GWD/t
c v 8 .3 92 A ¢ 4 BWR-UO,-V70 20GWD/t
£ o002t ~ 28 ©#of BWR-UO,V7040GWDA
= 8 v o 1 BWR-MOX-VO 20GWD/t
© 004} . v ¢ BWR-MOX-VO40GWD/t
= 0. § BWR-MOX-V40 20GWD/t
® 506l " | BWR-MOX-V40 40GWD/t  ©
o O N BWR-MOX-V70 20GWD/t ~ «
— _O 08 | I S I S S S S S I | BWR'MOX'V70 4OGWD/t V]
(O] DO IITIITGIIIITITITOONOWDLW
o B uhligh e e sl sl shli Al skl sl sl - DTS

DODOOOH QI35 SHWE SO

Sfeaace s £555552 28588
<

Fig.1 Relative errors in nuclide number densities calculated with CBZ after applying generalized least squares method

to the references

* Hiroki Harada !, Go Chiba !
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3RFTEEMA v 1 SBHEEHEICES < PWRFIDEE I— K SCOPE2 DBAFE
(15) WREHEEAF T FRF - BEFEDHER
Development of SCOPE2, Core Calculation Code Based on 3-D Fine-Mesh Multi-Group Transport
Calculation for PWR
(15) Application of Advanced Optimally-Weighted Predictor-Corrector Method
AR fEE, R R/E, ORE OEH, T 52
VR, 2 bl R

PWR JFLEHE 22— N SCOPE2 IZHB\WTC, I R Y =7 AV RE 2 G TR BER RIS T 25X 7 » 7" DR
LREE AT 5720, KREEEAM T PR - BEFEEZERA L, 2 ROotH - EARERR LD 3 RICF
DERIC ‘ﬁé#ﬁﬁr wFEREL, BEAT v 7 OBEBLREEMERR S D 2 & AR Lz,

F—7—F : SCOPE2, X7 mEfiEET /L, H KU =7 AVKRE, LBEEERT T - EEE

1. #8 PWRILFHHE=— N SCOPE2 1%, 7 mABEMIEE T VAR L TH Y, 3 WoTREME AL TR+
BB & B O X 7 w RBERHE 21TV, W@E@}ﬁi«ﬁ%%%ﬁ%#éo ZIZT, ARV =T (Gd) AYRE
%@U%J@Epﬂrﬁf X, BBEAT v T HEML LIcGE I3 LR E O SN YL T X 37, SCOPE2 (2 X 2t
B DEREH CITEE R BER 7 v T2 R E L T D, —F, BURIFLERFHIB WL, BRI 250k
B RG — T DIFLEEEIT O LERSH Y, FLeHEOEEILNRO S D, AT ENT,
AIRPETE Tt LIRBER 7 v T OBEHULRA A 2 R 5, o B iRl 1 20T Pl - 215 (Advanced
Optimally-Weighted Predictor Corrector, AOWPC) {£23B%E &7z, £ 2T, AWFZETIEL, AOWPC 5% SCOPE2

WZHEA L, BBEAT v 7 OB LR A ORI K 2P LEHRE O 600

e —o—PCi%(1000MWd/t)
L | A 8 400 | —=—PC3%(3000MWdt)
B B ——AOWPC:%(1000MWdt)
2. HEETIL AOWPC iE1E, alRVEELTE OBREERTH 2 5 5 [ #éﬂ 200 r AOWPCi#(3000MWd/t)
WAL L, 18 5 RO s AR Y Ofif 2 kb 5 = & T, PCIEIC ;;2 0
BT 5 Predictor & & Corrector 5E D il A Z 3R ET 5 FiE ‘ff -200
. @ . |
T# 5, SCOPE2 DRREEFEIMICHNT, flEA%iETsm 0
< 600 ‘ ‘
FABEML, AOWPCIER®EM LT, 0 10000 20000 30000
3. REEER 2 SouH AR RS Kook LR & R4 SRE IR MW/

1 2 WITH—E AR R ORRGER R

IS 7, B X, A 7% 125MWd/t ZlAE L ) A
PRAEEAT I WEAT 2 7% A2 (RHEEE 4.1wt%, Gd IRE 6wt%)

7= PC 150 SCOPE2 DFtH#EHRA MM L1z, MikstH
AOWPC k&M 2 2 & TREER T » 7 Ol h%ﬁ%ﬁ%ﬁié %0 —PCE(T000VWar)

b /\ S N = 20 _—E:PCE (BO?OMWd/t)
AR 2 RGIERROS o iy
DORRGER R OB 2 22 1 KO 2 1RT, AEEER T
1 RO 2 DS SIHZ 3T BREERS B0, 3 WIElF LRI

10 |+
B D HE AL IREHEBLAL D ) 7340 ORGEER RIZ OV T o0 | i i

i&ﬂ:’:j—‘ é o _30

BRIZSEREE
SEEN DDER [ppm]
o

0 4000 8000 12000 16000

B33

YA D IVERBERE [MWdH]
[1]7. Sasuga, et al., J. Nucl. Sci. Technol., (to be published) 23 YT R O RS
*Kento Yamamoto', Yasuhiro Kodama!, Hiroaki Nagano' and Go Chiba? B V=T A IF L,

TR 4.1wt%, Gd J2EE 6wt%,

"Nuclear Fuel Industries, Ltd., 2Hokkaido University
BAS: Y 7> 28 1K, Gd32 1K)
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=% FBR #5513 — F3 X 7L GALAXY-H/ENSEMBLE-TRIZ D B%
O VLY T) DTERICEIHRRPERFAREE
Development of Mitsubishi FBR Nuclear Design Code System GALAXY-H/ENSEMBLE-TRIZ
(9) Extended Cross-Section Adjustment Method based on Random Sampling Technique
F R b TER, R R, Bl R
'MHI, “MFBR

U OB RN S 2T 2720, T F LY 7Y 7 (RS) SHES S ERIF EXGR I 4 B
B UTo, H—EAREHRO MR R 2 M RITHGE L7 R, — (BB (PT) (28-S < JRIEF E 5T
W & RSO AR SARBEN RS G S, RFIEOFIEZ R LT,

F—7— F:GALAXY-H/ENSEMBLE-TRIZ, =37, e AR, FEBFHELE, 7o X 0H 7Y 7k
1. #8

MHI /%, FBR g%t = — K3 A7 A& GALAXY-H/ENSEMBLE-TRIZ % F - @A fF ek et ic 7= 0 . &
RO RN S O BAL K ORI HR Y $lA TV D, AR T, —kBEiEm (PT) T2 KR EGT
i DBEFE P PET-A, — AL R O ALRERE P RSN T, REHRRETH ) 2 B e~ T O
FEPEIZDWT, RHED S ZHLUCEV % D 2 L 23T E D RS[INCEES < SRaRIF E R L2 BFE L7,

2. Fi&

ARTIEE, EBRIRR &SR LOMBZ BB T 5 2 & T, EIBRIA DO E R & 2K T RE
IRPLIRIFE AR L A N — R & F D, PTICHED RRIFE R[] & [Ffk, e TH05 8. SOSEEMmfE &
OB FR IS ORI AR S 2K T & 5, RS ICEED < JRIRIF EFHRIE O RS T — & B3
WA EH S, BERKE AT 2 &2 EREBEOARAHN S ZROE S Z EBNAETH D,

1 1 - T
W =W + [NATARlT + ATAR;V,,{ZT] [NARlARlT +V, + le] |aTars V"]

1 1 1 T
—NATARJ [NARlARlT +V,, + le] [NATARlT + ATAR;V,gZT]

AT 1 BRIRR, IRAF 2 REERZF L. W BRI O T — 2 358

AT : RS IZES S Wrim fEEEh &, AR : Wik BHEE)C X 2 R L A

AR* : ARIZX % Moore-Penrose —fxfbi¥i474], N : RS OV 7V, V, « JIERKAME S,
V, © FIEERAHEN S, VL2 RRE OB Z ZE L FEER A S

3. g
%ﬁ:’lﬁi R F MEBRBIAS A~ O RN % AK/K)
Na WHIEHFICRBIT D MOX H—EAIKEK%R GREFXT 45 B o A7 4 PT RS
%) DERMERZ IR, FRIERLBESROT—F | 25 0.67 0.63
A R IR I S X T — X N OARED | 0 GEEE S RE) 0.14 0.14

o ‘ TR - BATRE v T 10cm DAFEATE
SEMEM LT, RIOFTHEY . RS FECEDRWNSIE | o1 - ik o 250 200m 00 A A

PT FELAS LY, ZOHMEEHRTE, V1 = 01%Ak/k, Vi = 0.07%Ak/k % AT
4. $E

(IS < YERIFEHGHIEIEZ B L, BEEEE U CRTIEOFIMEEZ MR LTz, 4k, SEF 2R OE
FORFHECHEM L, FBR AL = — RORBHE RS S I 635 A T 08 M4 faR 5
SEXH

[1] T. Watanabe, et. al., “Cross section adjustment method based on random sampling technique,” J. Nuc. Sci. Tech., Vol. 51, 590, 2014.

[2] K. Yokoyama, et. al., “Extended cross-section adjustment method to improve the prediction accuracy of core parameters,” J. Nuc. Sci. Tech., Vol. 49, 1165, 2012.

*Koichi Ieyama', Hiroki Koike', Koji Asano', Yohei Kamiyama?, '"MHI,’MFBR
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RERBY LT VTIC&BBRT SRR
A Nuclear Data Adjustment Method based on a Deterministic Sampling Method
eI IR, R RIGL Y, AR EEIR!
VLR RE

Unscented Z#IZ IS S REMMAIY 7Y o ZEE W T — 2 THRE A B LT, 1ERORERFR ¥
TV T EROWEFEEHR L, DR X N TOET — X TENIATIRETH DL Z L s LT,
*—0—F: &7 — ¥k, 7 —Z[F{k. Unscented Transform, REmmIIY > 7V 7
1. #E

WROKET — ZPEIETIX, FFE AT — 2 Ik LT, —B{EEEEIC £ 2R D L < IXfeFEimn
Yo TV TR T, FRET — XA HET D, BE ORI 7Y U 7K DT — 2 I,
— AR BRI X D REEEARAT 23 R B 72 (R S OSBRI ME DS 5RO R~ DI & 5 — 7. BHE = 2 M AsEL
B E WK RN DTz, £ 2T, A SFEM O 538 THU S 71TV % Unscented Transform (2555 < PR TE R
7Y ZICER Lic, ABFRETIE, REMRY 7Y T EHWEET — 2L T2 nY
IV T RN T — 2RO E 3 2 N ZHIEBTREN E D DkEt Lz,

2. BERFEOME

BT — %ty ’Ty& F D585 BATFIMIZR L C. Unscented Transform 3 2= ST B 7= P
YTV TR0 DY T AETTCME R B L SO oBEEE T — 2 BN IEE S 2 D K O BEEE
T4 TN, & OMEw, & BT D, HT R U CRAER R A F M LB T VRER,, B R
wy, % AT NS & 353 8T 5l cov,, [ T, ﬁn], cov,, [ﬁn, ﬁn] EHEET D, BT —F BRI T 2 355
HE L’Ccovw[fl,ﬁn], covw[ﬁn,ﬁn]%ﬂﬂﬂﬁ‘é NP GN ?)ﬁ%&?&*ﬁ?-?ﬂdpMadj ZahE X <SEHET 5,

3. it A&

WEEHTEE LT, MR > 7 o 7N Ko THIE LT RABR T — & BT e BT 5 2 & THF
FeBR A Fh LTz, BT — 2 BEAEICR U TR 2 BB A L 2R R A ARRI 2RI E & 2272 L. 3 180 D%
7 — 2 (O AR 2 N 72 FHE(GLLS), @GRy v 7' v 7 % IV T FIERS), @V Emi 3~
TV ERVEFEUT)ZEA Lz, HEERET 2 v FTg,Mag iSOV TEDLEZ x? = [Tog —
Thot] Magi ™ [Tac — Tret] TR Lo 425" — & FHAEIE = LTIl T % = & CREFIEOA ISV CHRIE LT,

4. BiTkR

ICSBEP [t F~— 27 K% Godiva (2T, 25U O 500 . GLLS
K253 W i & TR I i F (56 B ) &2 %f 5 & LT GLLS, 400 | o UT
RS, UT 12 & BB — 5 e i Lo, B 5 TRUES D o ®
KRR & L CL JEG Sk B OV P50 OB RIS 27
SIS U, P8 B B b B D R S
BER)DAF 5 D&MV, GLLS THLABERKICE S o
SCALEG62.4/TSUNAMI-ID |7 X 2 fEHF 6 B, RARPERIEEIT I 100 (s o S o i i
MCNP6.2 & 7=, TNENOHEEM O Ey? 21X 112 . e
R, BREFIEEZAND Z LT, X0 DRVI T AMICE ST ample Number 0
WTEL D LWEET — 4R TE 5 2 LR TE 2, 1 FRHET — ¥ OFEE O

BEE  AHFZEIT JSPS BERE (21K04940) D BhERIZ X 5,

*Yuhei Fukui!, Tomohiro Endo' and Akio Yamamoto'

"Nagoya University

2021%F BRRFHE¥S - 3107 -



3108

2021 ERDRE

HEERREDERAICE T
HAERULASTBELTRBT HSLEHICEHT 5850
Discussion on necessity of adjustment for all cross-sections and covariances in cross-section
adjustment method
rmo !, dbm Rt
NN

Wi B HEIE O I BT Wi AR e O il e & TR 2 MERICBI T Diim e £ & D D,
F—TJ—F : WrimBEEE, oA ZHEE

1. [ZL®HIZ

W T AR R R AR I R e Oy A R TR T 5 FlEL kD, —FH T, FEHELOMGHIEY . —
oW E ZOESMOALEZTHEL TCHOAESITEC LW EEZHLMIL TS, ARETIE, FEHO
OZNETORHESEAT, WERK OIS 0 2 THET 2 BBV TR T 5,
2. EH

WAL 2 WA 56, BT — ¥ BTE2HE LIRBRT ST L0 L s,

T' =Ty + MG'(V, + Vp + GMG®)"Y(R, — R [T,]). (1)

T, MIFEET — 2 OGEATH. GITEEMREL. V, LV, X2 N EIVERME & FHRED N, Tol3ET —#
BETOEFIDAINTIIT 2 ]IFHE, R, ERATENENFERE LI AMETH DS, RDTHLNDLMERIZ, XA X
ORI LV HEESNDMREZTRLTEY, HEHFOME L L TRIZEYREIC/R 2D TN LI
B LW, R, HMERFEORSENOFEMRET — X 2 HET 5 Z LIIARFREMEE L TOMHRENE <
%%, £oT, RDOHEVET—F L LCOMmEBEEZHEET 25015, HEE L7z WrmfE oo 2 24 M 2 (851 1 fead
THIENREELY, ZZ2C, ELIEET — X2 HRICRET 5 2Z 2556, LTORENEL D
ZEMTRIND,

O ADFETOET —# 2T HRMHZETCEHINTE Y, [HEHNCHRET L2 L2 HEL TRV,

@ BEDOHLENTA—ZORR (FBELFEME) 2B E X TEENMMEZRDTNDLZENDL, BT

A— B DFEEZAT O MENR & D D TIXR U,

F9. OICB LT, FH DTk BrimfETREE & R/ CAUEE HWT, REDET — X BT o & <A XBia
WS EHEET DAL G Lic, HEOET —FHOHERR L L TR E /(1]
Ti=Tio+(MyG," + M;;G")(V, +V,, + GMG™) (1, — 1.[t,]). )

I T WATYITHERR LR DT — X BRI T — 2 B ond, R(DICBT DT — X BET RS
TRLEFZENPRQR)E 2D, DD, TEROWmFETIEEIEGEN) TRED B Z i L Th ., o XHm &
LTCORESGITECRNZ ERFERTE 5,

KQP\BoNTZZ b, @QIZELT, XA XL LTI T A — X OFFERAT 5 BERRNT &R
RTED, o, EROWHEEREIEICBWTH, MEOHDLBNRTA—FEHFEL TRV LITEE
L2\, Wi Cid, BRI & HREEZ VTV A 720, FEBREEE L HEEEICOVWTHLIRENR D 5,
O, EROWHMEHEEIL, BREOHDLRXTA—HDIL, BT —HDHEMGELE LT, AHEEE
179 FELBRTE 2, 0B, BT — &, FEBERE, SIRBEDT R TESNAS AHET L L LARETHY |
ZOBEIE, BT — 2 ERERGE, FHRRREMOLSEbEIN D, Ko T, EROBEmEREEIX. &
PRI A—=RZH L THEE TE DI D H b, —EOHNEDOAEREST D TIELEVWIMESTICL R 5.

[1] Satoshi Takeda, et. al., Cross-section adjustment method based on Bayesian theory for specific cross-section set, INST, (2021).

b
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Study on plutonium consumption performance and generation cost of BWR using thorium fuel

IR b, mOR EAT!
LHRER TR

Th BBz A2 YR, U BREHE & Ll U Pu O ARSI 25817 T & 5, AR TR, BT ORI 2 5 5
& L. Th Z R & L7c MOX JRBL 2 2447 L 72 BROIRBERFME, Pu {HEPERE & JE BRI —@7_5 WA LT,

F—J—F : Th-MOX ¥, REAX b+, HBEBKEEKE, BESYA4 I ILER b)Y LFIBARFIF

LEE &A% PuOFIFIAED—>2L LT, U ZEH LT D MOX BREHU-MOX)IZ & % 7 /bt —~ /L3 7
EDOHNTWNWD, LML, U-MOX TN T Pu BNHE LD ERIRHZ, RO U 225 Pu 3872124 E R
B, ZAUTR L, BB E ThiCE #2272 MOX BREHTh-MOX) R RIBE CH UL, FNTHZICAEKR SN D
Pu 4l Lo, ZhRMIC PURBERITX D L HITFCE 5, F1- Th PRBH A JE T L2 BK A 1T, @ E o U Rk
JA LR L, MWtk A RO S D, T OENERIETEREIC J 0 . RHIR fissile ZHERF LT <L A
BEFEAL DS HATE SN D, Ko THRFIF ORRF MR FICBMR 5 Al @75%5 ARFZETIiL, Th-MOX BB & VW 5
W AKAR D FERER 727 D RFESS, PUBRBERFIEZ A DM L, 2 ORBIFMOFHEZ1T > 72,
1.4

2EHMEAE REE IR IFERT 4 SO 9x9 BREHEA K
kA I U2 1 AR IS THT 21T o 72, ABERE
WriciZEe 7 /v a 22— K MVP3.0 &2 (X MVP-BURN, K5 —
X A7 Z YIZ JENDL-4.0 % V. 4 /%y FIEL TOMREERHH
21T o7 12

FEFM OB HIX, 2015 12 OECD 28 Efiti L 72 % 5 )5 o
RESTVETh 5 BE(vH E Rl 5 (Levelized Cost of Energy : -
LCOE)ZYEHL L 7212}, Ji )38 CITERR OB e E OB H D ' k-inf =1.06
FAERMARE S R, BEME~OREEZIT-o72, | NC oy ~

Etr—A &L LT, BATOBREITH D UOREL D T T 1
MEHE % 3.5%& Lz —A(). U-MOX ¥REtD Pu BILE A 6%

13

(VD) Pu_20%

(V) Pu_15%
(IV) Pu_10%

k-inf

(11D Pu_5%

& Lz —A(D), Th-MOX #A8tD PuELEE 5% & Lizr— by | D UMOX
(M), [/ 10%D 7 —A(V), [Fl 15%0D 47— A(V), [[] 20%D 7 . 50 0 o
—A(VD)D A 681 #i%iE Lz, )RR [GW /1]

1 Th-MOX BRBHE ALz X % BIGEBRGEEE ) F2h 3
JIER-EER Th-MOX O AT LV | k-inf OYIHMEITIE T L. 20

PRBEIZPE S 2 DX 1T & 75 72(1% 1), Z4UF Th-232 ® 1.6 W Lz
WY U238 &0 K& <, fissile T 5 U-233 ~0iifh Tt
PERRT D LB BND, JOME BRERRSER S, 1 W et
PRBERE AN | U 72, Pu BILEE 20% 0 — A (VI) Tl #RBER % E kil
P32300 H, BERBEE X 57.5[GWdA & 72T, &

Pu i %I, BATO UMOX Ko7 — 2o 027 £7° E
[kg/GWANIZHF L, 77— A(VD)TIHHI 3 fi5 & 72 5 0.79[kg/GWd] & ggjj 16
ol

HEFEGIL, Pu E(LEBIM RO, B E BT 52 LT
KT oMmER>72(K 2), 7—A(VD)TIL, r—AAD) &t
A~ LA[H/AWYRENE DMER L 72, 2R BEE bic L v &%
E;ﬁ*ﬁ%*}%ﬁ)@y}\ L7z Th D, (HUO2  (INU-MOX  (I)Pu5% (IV)Pul0% (V)Pul5% (VI)Pu20%

[ 2 Th-MOX JAEHEAIZ L 5% = 2 bk
R PE
[1] IAEA Nuclear Energy Series, “Role of Thorium Supplement Fuel Cycles of Future Nuclear Energy Systems”(2012)
[2] OECD/NEA IEA, “Projected Costs of Generating Electricity 2015 Edition” (2015)

*Tetsuya Inoue!, Naoyuki Takaki!, 'Tokyo City Univ.
X OARRENE, ':F'*fﬁﬁajjﬁ b DL FERFFE TR L 72,

2021 BRREFHER - 3109 -



3110

2021 ERDRE

R EZBELEEEN7IIL T XLEZRAWVSEKFA N D LRBEKEHE
DB
Optimization of LWR thorium fuel assembly to improve conversion ratio using Genetic Algorithms
rao K= | R, rm g, dbm ZEit

PRBROR

B RN Y O AREHE SR OISt 20 LS 5720, BT VT Y X L% HW TRBHMERLE O ferE b

AT oo, BEAMFIEIZIE SCALE v A7 AMIEH £ D Polaris & AV o, #iRESFE R, LN E 2D

PREHEDBLE DAL DB LEZT o7,

F—D—F: MU DLRREL, L, BRT LT Y XL

1. #8

N U T NTIEP PRI CO R ME T RARNE WD SRR KIFOBRELE LTE X O H 08, BE AW
SNHEBAIFMFZT MY U ABEHE AW T HERBRIIR ), ChadET 720, 48R0 U EEICER
L., BHEOEOWE VELEOMEN Z BT 5, EUBEBIIIERICZHERHAGDEREXLNHDO T, #E
7Y X LERWTRELEIT> 7,
2. HEEH

LR FVETF-FHRICIZ SCALE & 25 At ) Polaris & H\W\-, K57 —4% 54 75 Vi3 ENDF/B-VIL.1(56
BET A 77 V)&, BREMEN 17X 17 R THERL S N D BKIFEAIRD 1/8 #Fr e ELEIC % L, U233 %
1~4%, ZHLIME Th232 &\ 95 4 RO O E 2 % H HRICELE T2 50250 Lz, REEE S0GWd/t £ C
RBERT R 21TV AR R OIRBENIINC 63 2 RBER I 00 U233 O 7308 FE 2 sttt & L TRRE L 72,

BARHY 7T VT ) X LR OFAMBEEIL, Tt ) B, E2hDRT v FIZB W TEEGEO R
HIfERN 1 2 FElo 72854 n=0, ZNLSDEHE n=1) 2R\ -, T HEAZXOFRAEMERIT 0.6, 2298 Bk
1204, b—TF A2 M A XE3ITERE L., 1 AR 200 EET 50 ARG OHEFHHE A FAT LT,
3. BREER

=

O HA R 10 0 OO 1'3~ ® THfE
:1% oS08 S8 0¢ w12 | ® o .
29 ) GDOBOOOOODE L oIy v I rd1D
03 SEASRE R 8 e - ° e
® 1% s R R R R Hoo1.1 ®
° »¢¢¢4¢¢o.¢+4.4¢4.:: m ° : s
DR R =
‘:¢¢+o¢¢+ & 1.. o ® ° °
R e s S
el
0.9
0 10 20 30 40 50
IABERE[GWA/MTHM]
12 FEfbSh-erEE (1/8 X,2EX) X3 HERIEEROHERS

TEBRIA (5 R AMEV T AY Th232 ORI K& < | HxMalbix 230 U233 OFEBENMZ 5, ZD =45 R0
AL Cld. RO MIREMAERN 1 2 FRLAVE D ICRMEEZ TE 57200 FFEBEN AR /e 2 iR
272 o7,

4. SEORE

PRIEI R 28 0 MERRIA (538 2 5 8 U 72 GEAMBE 4R 2 52 E L Cham b 21TV, #isfabb & 1) | S8 5 ARG

IZONWTHBREEHED D,

*Taichi Takeishi', Takurou Matsuda!, Satoshi Takeda' and Takanori Kitada'

10saka Univ.
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Effect of moderator loading on LLFP production in fast reactor
L EZI Y, MEEE EA, AR EE!

PHRAERE

HEARF D LLFP OAREDORF A X5 Z &2 BRI E LT, BodHb 2 347 U7z @l iE OBREERZNT 2 Jsosi A ol
A Z TV, LLFP O ESCBRBEREIC S 2 2 B2 THE L,

F—J—F : &, LLFP, BEo#EAf

1. &5

FEFMESZA R (LLFP) DR L DO 72912, LLFP #Z —7% v b % @l (2550 U LLFP O # % X 5 )5
BN D13 AWFFE T, EEEARFIZARL T 5 LLFP AN S 11D 2 LI K 5 @ M E#Eii % 0O LLFP Ok &
DI Z B E LT, 2453 2 Bl OFEFE 2 28 2 TRRBERRAT 217V . LLFP O AR ESCRBERFIEIC 52 5 5%
BARE LTz,
2. RTHLE

AU SRR D1 &2 BB D & U, RIERALEICR T T vy e s L RTBIROMIEM b e
DWIEMBEA R A LR U, BRBERNT 21T o 7, 256 L 72 Jodb O AT ZrH, ZrD, BeO. '"BsC @ 4 FEAT
b5, PREEMIRNE 370 B & L, TSI OfENT > A7 2 MARBLE2[2]% ., #1752 SLAROM-UF,
SR IC CITATION-FBR, REEFHHIC BURNUP £ 3 = — /L 23841 U L7, RBERS O LLFP Ak & & T
MFERE & U, oM R 2 L ik 24T o 7o, %t & L7z LLFP & 1X Se-79. Zr-93, Tc-99, Pd-107, Sn-126,
1-129, Cs-135 D T EFETH 5,

[%]

3. @ 0.0 I I I
LLFP A& D K& 7o 72 Zr-93, Te-99, Cs-135 -1.0

D 3 BERRIZ OV T, s FELERTIRF & D& D o I |

X ZZ M 1R T, & BBIHAED K E W ZrH 3

BWHC, BURMIEEG LB LT, 2603 T 30

1.8%. Te-99 TIE 3.3%., Cs-135 TIE 5.5% DA = 40 = 7D

DOWOBRE ST, FHETF AR ML LTz BeO

= LG LLFP OWFERD K &\ MET 5L F — G =0 BAC

2B DSOS 2 1o T2 Z EDRIK D —> 6.0

ELTEZLNDD, VMR BRITIBELTH Zr-93 Tc-99 Cs-135

; ;‘j TETHS. 1 LLFP Ak kg O WHERIIRAERTI & oo
XER

[1] @ F, fil, BZEk G FikH s &, INC TN8410 2000-011, (2000)
[2] BELL, f, “PLAIF DAEPT > AT 2 MARBLE2 OBi%”, JIAEA-Data/Code 2015-009, (2015)

*Shinnosuke Yasuda', Naoto Aizawa' and Tomohiko Iwasaki'

ITohoku Univ.
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Evaluation of fast reactor core characteristics with even number Pu generated from MA transmutation by a
fusion reactor
TR WAL, TEK REAE, RN BRI
PHRAERE

AW T, BREHETE AW~ AT —7 7 F 7 A REEBRIZ L > TEK I Pu %, EdEFIC
BWTHIHMAT 2 Z &2t T 5, BB A £ LT OEWAR Pu 22847 U 72 mdiE O LR
[ZDUWNT, H B E AT 36 K OYRBERRNTIC L 0 33 5,

X—0—F: BEAR, U U LAmAEEEE, MOX B, MVP, MVP-BURN

He
1. &

AT EHEVELD~AFT—T27F 74 F MA) OGS HEO—>E LT, EEAIFEZFIH Lz
BEBIEE S AT APFRE SN TWAU, EATIFRICL Y . YT AT AMZB W Th 2 TR 14 &
THZET, BRI I REEINA, VAT AOBEFFRMEZREM L oo, %< O MA Bl & WX
JEIZ Ko T Pu BEHEHL, FriZ 28Pu ~EAMATE 5 Z L L E o720, ZhaexlS, i Puz
EEF A 9D 2 & T, TEREAIHNC BV TR ME T 2 W L a5 S BE A i L, SRSy 289Pu
NEEIN TN T & T, FEOEMGEREY —EICHERFCE 5 2
EDRHIfFEN D, AR TIL, BB L I & T D AHA
% Pu %254 U 72 @l F O A DRFEIZ DWW o iR
Hris L ORBERFATIC X 0 395,

2. BERWTFE

ARFFECTlE, MOX #BREFE F =84 H 7] 3,600 MW @ Na 44
EHIFICIT D, REHE Y 271 A BHERL S D ST ORE eodiurm coolant
LORBITKE LR 2 3T 5, B ICBUEfRIT IR R 2R,
MERITBWT, —H#0 MOX B 25 #it% @ Pu [N IAFHE
NI LTS O B R A I B, TR 2 — e

K MVP3, 3L OWiiEifE7 4 7 7 Y JENDL-4.0 % L 714, 1.09 30 —36—42 —48—54
3. HERITHER

2 2T NRT — (RBHESIR S 720 OB T) 7.95 MW) T
40 IR L & & ORBAGHE 7T DRMOX om T
B ke FUEHRIZ R 578, RS Pu OBEIE S 2 30K 06 /
(BRD 1N%FEE) T2 Z & Tl XIZE—EZ R L TN D,
o, I Pu DBERLBIL ke ~E & A PRSP AT 0 100 200 300 400

- S \ -~ Time (da
DHAET D 2 & ﬁ)ﬁ%ﬁ@?ﬂf%\éo uiit 0 | B2 PuIC & R zlz(%:c/):iﬁ"é
Y ket & —EITHERF T 24P LB RR O FTREMEAS FLHE S 7, ——
@%Xm *rale -4

[1] W. Wolkenhauer, et al., BNWL-1772, (1973). [2] Y. Furudate et al., Prog. Nucl. Energy 103 (2018) 28-32.

Pellet radius
0.47 mm

wd ZZ°12

1 B MEARAT (R B

[3] OECD/NEA, NEA/NSC/R(2015)9, (2016). [4] Y. Nagaya et al., JAEA-Data/Code 2016-018, (2017).

*Hiroki Shishido!, Masaki Shimizu' and Hidetoshi Hashizume!
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Conceptual design of metallic-fueled high-flux fast irradiation reactor with low fuel cost

IR A |, AR B A EAT

HURCER R

BRBREHF I IR E IR LI L TR @ W RHIL 2150 2 L8 TE | I LL TOMREA T L 2 &7a<iE R
YAV NEIER TEL ML DD, AWFTETIL, D BOB I RIEEFETH i\ O - & 7247 LHFR (Long-life

High-Flux Fast Reactor) DB &R 21T 72,

F—U—R: @B, SRR LRGN, i, REHERER, FEERE, AP

1. S

AR Cld B EERIF [ 5 D MK-TV DA Rl & L,
WHEERITEVH T) 100MWoIZ CHEBE O R 7 L= 2%
DD MBI PR O B AR5, RO
Bk A MR F iy il 2B F LHFR O D&% & 21772,
2. JPAERREARAT 1A

T JAEA [CTHSENTZ U-Pu-Zr = oA4REE Wz
FEHFm/MNUEdEe 232 KR OGH T A— 2 ZiREE
L. @ Rl e sk fE A i k208 DM A R L7, B
Bl & W 78 o 4 5 RO AR D72 | B RAR IR
(<500[W/em)) &1t 7=~ &9, MIRREL 2B LTz, F72F 0o
e —F 27 F OBRBEI O ) 3 A O BB A MR 57289
WAMF LD AIT 5 FE(70-75%) ) O Zr &7 HE3R(10-6%) % 251E
S FHIR T L OREHEA TR U, AT IR s R R
VT liaa—R MVP3.0 TN MVP-BURNE, ¥ —45 475
UIZ1% JENDL-4.00% fv 7=,
3. MR

SRS 6] L O BB IR (Na >~ —2 V=36.5[cm’]) CD 1
P R EBE RO ESNAFERE S H 7 o R<y
TEKIIZRT, W MK-IV D OEBRRE 7 L A%
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JADEEEEL C, LHFR O FPEFHITIEWH DD | A7 VB S )

W2 T (EHFMUERE) FHE 7 VA 3m EL,

FRSHIF OPEREFRIEL U C ., B0 SR B R RIS 7 B4R IR
N ZEEF LT (4 2), LHFR TIXZ OB E L0 /NS
BHEFORF L E 7oA,

4, W=

LHFR TlL, @ Ak OE N TR EHR P RE 2 B D DT 21T
K0 B0 BB O NER ARG R ES AL, AR R A
L7 bm 7 Ve AR LTz,

— 5P AIVNVESIERCLY, Ao T B EINOBIF ., &
RBEFEACIZ M BHE B KE ARSI EOHIERE . #i-
PRRREITAEL D, FARGT CIXESE S E 2 i — PuE (L
FESF LD I AW~ T 728 D S I ICHERE A A EX
LMD,

BEHR
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2 I7LNIVRYYICEST IR BUERBEHRE

[1] FHEBACHE, [ B i, /N i B0 DI L - BREFRR BHAFGE (2 D 5)-TEAR 17 FEEDORF TR R FL 8- JAEA-Research 2006-

060,(2006).

[2] Y. Nagaya, K. Okumura, T. Sakurai and T.Mori, "MVP/GMVP Version 3 : General Purpose Monte Carlo Codes for Neutron and
Photon Transport Calculations Based on Continuous Energy and Multigroup Methods," JAEA-Data/Code 2016-018 (2017).

[3] K. Shibata, O. Iwamoto, T. Nakagawa, N. Iwamoto, A. Ichihara, S. Kunieda, S. Chiba, K. Furutaka, N. Otuka, T. Ohsawa, T. Murata,
H. Matsunobu, A. Zukeran, S. Kamada, and J. Katakura: "JENDL-4.0: A New Library for Nuclear Science and Engineering," J. Nucl.

Sci. Technol. 48(1), 1-30 (2011).
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Conceptual Study of an Alpha Particle Propulsion Engine for Deep Space Exploration
RO, R RIS, BRI G, RRET B, B i
RA HEME, AR WO &, =8 8l Bk |17
FOR TR 2

EFHIEE DD OEEBENC N E R HEEED— TR E LT a iR EZ Wk FHED Ui d 5,
AEMICHE L7 RIOFE., AERiE, ZLTCINERAWER T oY O & FOFIZOWTHE LT,

X—DJ—F: ofiF. Ac227. AIBHE. HESXT L

1. #¥E

EFHEEIIIRERIEE L2 WER, 2URofM, SEBHO-OoHE= Yo RnnELi s, Yif
TR TIIRFIENOFEHICH & LT, BEEMRTG). =7 i, FHEFRA/NURIF, e
WLV UEOMEEITo TR, KRRETIL o bl FHEtET 2 Otk & Z OHEE ) O 53t 217 - 72,

R & BB :>
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o O

Bt (TRARAE)

2. oI FHETOCODREE o RiR

o R HEMEIEIZ OV TR, AR DL BT & RS Z DS Iz DV» T
S OMDOWFGERI NS 5, FREEIZHEWEH S D o OB X YEED 5%FE 4
Thh, ZhudeFa 7 v N OHEERERE O 3,000 (5, 77 A~vxz v

DI 300 fis & RE WM+ 722 #2155 13 S D o kit O (B S

B ABOT DL NEELERD, o urawF
RAMMICHE LR SO 26T 2B ZMHEO > THD Ac-227 (3 ©

PR 21.8 45) 1. 1 B B EAEERL . KV EVEERHIC T 5 BlO o BREEELT
VN Pb-207 TLENT B, TDETD e hiF DT R LF—%HEENIZIEHT
D LIEFRORNA R o EEIIARBEMICHE LWRETH D72, 2 g < 2um
= TR PHEE ST RI & LC Ac227 A87E L 7=, B RRET T L ORE
Ac-227 X Ra-226 (I 1600 ) Z 7 7fF CHME IR T 5 Z LI XV AEKATETH 5, J15F T Ra-
226 DBENT. BNAMEE (o WAELE) AT O Ac-225 AR BRI OBRFNTh TR VR, ZoRIEM L L
T Ac-227 DREIZAR SN D T2 D (s ERF 5 O%4 . 60 HIEST 0.5Ci/g-Ra), £k Iz Ac ALK
DOEEEROMNEH & 725, Ra-226 [ IFH & EFE~OMBICEERFEEME & 525,

3. HENEMITEE DR

RiFHEE T D o ORI & U C, i« A AV BT 2 — R T

FREROEITAR
T T

PHITS (Particle and Heavy lon Transport code System)z V>, Ac-227 & /& e

WEZ AR Y A I NEIRERERA BT LB O o R 728 25~ 7, — s R o o ;

i lem, 10 m 2D Ac-227 %4 —i0 2cm, 50 pm JEDRFIZEAT L7z I H1 Spiim d H o
B, S0um ORBHEHELCETTR~KHSNS HEMET ¢ [ e ]
5) oM THUL. BRATH o B THO 17100 LUFICHIEICX R RA < ‘
77 :

— AN 43.5m D IEFTED RS 10 u m JED Ac-227 2 %A L7~ “B A oun 1E
Bh 0. Ac-227 ORMIEIZHI 1.9kg T | SCBRKL T ORI b 2 5 L 7405 : Siimas s
FARICEDE, BOoNDIHENIT 12mN FRE L 72 D, e

HERN O R bIEFICEELICERER CH LA Uy —1 FiE, fTH 1 z[om]

F D 44 & RRT2 2021 FFRIERT 230 B km 2T LTV D, K74 m2 Ac2T@ENSD a WFETS5Y IR
Uy (M) Z2E5LAREMOKRER%Z S0kg, W% 17km/sec &

TBETDHLE, MBETZORMERITTELREMEND D, B ZOBMINIIKEEEZZIT 5720, Az
VUNT TN KD TR OHET) THREM A T 5 2 L LD, JAXA 23 2010 A2 5ESE L 72 14m Y
FFOWAEFS Y — T —& A VI IKAROS OERCTl, HERITEE T 1.12mN O 2157 2 L3 RiE S
TW5b, KEREITKRE GBS IZONEREDOW 2 e THAD T 2508, ZOKRKBRELBET S &, ki1
VOV BT NIRRT, 40 FELL EENTHTD EIF TULEHEORITHIRI TRA Py —1 Ba BB L
HER S D I |ZBIET D5 N T LR D aREE N B 5,

S£E3XH [1] Wenwu Zhang, wt.al. ” Revisiting alpha decay-based near-light-speed particle propulsion” Applied Radiation and
Isotopes 114(2016)  [2] JIIA, &, TJRTJ LFEEMNIC IS < o WAFERNIT IR O REMFE IR OMmE (2)
Ac-225 OARRIE], 5 59 [B] B AR E FR RS @A 1L (2019)

"H. Yaguchi, S. Yamazaki, K. Hasegawa, S. Matsumae, Y. Sakurai, Y. Nemoto, Y. Hashimoto, H. Saegusa, N. Takaki
Tokyo City University
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FRFEHEEEN A/ NR T B OB E
Conceptual design of ultra compact RTG for deep space exploration
A WO, LR WS, BRI A, AR A, I A

AR HEIE, RO G, =88, mREAT!
RO R

BUED N TE RO BIITREMA T TH LY, RELIEDOFHIRERE TIEKRE A m T EIR O R
l%’ﬁ&iﬁé ARWFTETIE o PRI EAENR L L BVE AR T2 VTR EZITV. FIHBRMGGA0FERH L 72D
ERNZIWIDE N ZH/ON DI/ VD Ji -+ 7B RTC) O &R FH 21T -7,

F—U—R:FHH/PEER, R /)8, RTG (Radioisotope Thermoelectric Generator)

1.7 S RTG(¥:Radioisotope thermoelectric generator;RTGIE S M RINLARD FREEEAEFI L CREEITIZ0,
MDD T ANF =22 S Lo RENCOIVE N MG T 52 LN TE D, ZORHENBRTGIINASADRA T ¥

—EHEZ 16D EUEBOFHEREITIE SN TWDA, B AR TIIRZERTGEH A LI BREMITIEAILI TR,
FoTHAIZAARYIORTGEL T, B—DF Y a— V4 AW BfliZ2 & CA0FERNIT DI I IWIDE ) 2l T
HE/NURTGEFR R LT, F7o. o BRICIT Ac S Pub D2REFREZ MR T LT, “SPudd i FI R BESEY) D 205
FHIEDRZEFIERRC, BETEFEED OA A= EICH 5T 2288 L T0D,

2.BIJRDAF BYRL72D"Pud AT CO RME -G 2 VD, IHE L4, T[w%] O PWRO A F 7 A5k
[ZIE® N 23 1 [ton] 7=V IZHKIT50[ gl 1FAET D, _zh%l—JkFTIBinﬂ FREF T2 & P5Puddi160[gl RS DZ LD,
ARTGIZ AL EE 72 BEO™PUITHE FTREE S 2 DD, FHREICIZRBER H =2 —RORIGEN2, &7 — %747 ZVIZIXJEN
DLE-4.0% fv 7=,

LN B AR MERZRE THY . KIKT T2 1ton]dH7=0120.5[mglfE1E T 503, MEETHD6.4[g|D?* AcxEH7-D
(Z1E1.377 [ton] D RIRTZ L MED R THY FEEN TAINDT20 , P RaDJF I TOFVET-REIZLDATEH
A7 o NWAEIERITRIEL THEH SNDAC-225DE I LED BRI FEM E L CHLE B A FHE CTEX D RN S D,

EREFHFIREME B K OHAR D TR TR S 2RI 35 7= 12w #£1 ZINBEERRTGOHAE

FEDOEIE NSV EL . ARITITE#EE I D @V Pzl 5 - _

5 R O i B P RN AR JE 2 B 192 72D 12— Ay hIRALZ o 7 AT AR Pu0, Acy 03

‘/)“G‘%O)J% A > TCWD, ARDES TSR E2320(mSv/y1&72 5 nR 71.30g] 7.08[g]
ZRHRL . PRE LT, 22 Bl AT I IZPHITS 1 —Rver2.93% vy, ik Pb

ﬂ%é‘é‘% iiﬂ{ﬁ\‘%i‘b% jJ#‘ {Eh I’“ﬂm O)AI%JAKI\BiZTeS%Eﬁ?L HFe Ry b WC

7o A0FERRITIIWIDE R 1D B REL 2 W R 35 L BREHZ P prym— —

uDE B T62.86[gl, MWL, BEABNTFELLRWENW ST BN 4 2

iR e e S ﬁ&{lﬁ%@ HREDCT1.31[g] LB Th T, £, (KR YR 1.5[W/mK]

@5M@Wif%- EOF R ZER~ LT T M S D e BN | BB A ) LK)

AR I TSRS 22 1) LS E 5720 Ic K mHE R L&t Hest 0.89

L. #12200~230[KIDIEE N R CTHIIREIOREEIT -T2, & Hh i

@&ﬁ%fﬁ:i‘%l Rt MUZIEP Puz SR & U7 BVE & o R TR
SOOI E AL DR RSN EVE A B h R OB 2 b &2~ d, Eiifh

%@RTGL:M\ 404ERE], IIWIBL LR FE N Al RE 2 HE L &2 15372,

A4S AR THARCTERFE (P Pub LT Ac) D AFIL, AT T
DT REHC LD BN B THDLZ My inoT-, XFFEEEL
72404/, 1IWILL E oo EiIL. K70gD*Puk F W -/ NRTG Tz
B CXDAREME A R LT,

BE -
[1] @#*ﬁ%ﬁ‘ I_J7k|_A?? ’V'fﬁﬂq {ﬁgf@kﬂ'%{ﬁﬁﬁ l/f\_ﬁ/J\ile‘J?\‘%jj %m@ﬂ u+J = 0.050 -0.052 0.052-0054 = 0.054 -0.056 0.056-0.058 m 0.058 -0.060
HAJE Ty B FBC S 14m] 2B JE 98 K & SR-Pro8, (2021) . L

(2] WA, LTy SRR KRS PR (1962), 1% 106, BT “PUERRLT BRTGOTMMEL(E
p406

*Y. Hashimoto!, S. Yamazaki!, K. Hasegawa!, S. Matsumae', Y. Sakurai!, Y. Nemoto!, H. Yaguchi, H. Saigusa', N. Takaki',
ITokyo city Univ
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chair: Wei Liu (Kyusyu Univ.)
Fri. Sep 10, 2021 9:30 AM - 10:45 AM Room J

[3J01] Study on quantification of condensation behavior based on a
visualization experiment
*Tatsuki Hara', Tohru Suzuki’, Yuya Imaizumi?, Ken-ichi Matsuba?, Kenji Kamiyama® (1. Tokyo
City Univ., 2. JAEA)
9:30 AM - 9:45 AM

[3J02] Experiments on the onset criteria of boiling entrainment from a falling
liquid film
* Junpei Tabuchi', Raka Firman', Tomio Okawa', Yuki Narushima?, Hajime Furuichi?, Kenichi
Katono® (1.UEC, 2. Hitachi)
9:45 AM - 10:00 AM

[3J03] Effect of splashed droplets during liquid film cooling of high-
temperature parallel plates
*Keisuke Nanri', Yutaro Umehara’, Tomio Okawa' (1. The University of Electro-
Communications)
10:00 AM - 10:15 AM

[3J04] Development of the simplified boiling model applied for the large scale
simulation
*Ayako Ono', Susumu Yamashita', Hiroto Sakashita?, Takayuki Suzuki’, Hiroyuki Yoshida' (1.
JAEA, 2. Hokkaido Univ.)
10:15 AM - 10:30 AM
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Study on quantification of condensation behavior based on a visualization experiment
RO, gaR AR &g, Ry B il e
CHORER RS, 2R A

SRIELEAR b DERNE FZBR A ATV, BEAE B 2 L U CImMfGQ B A 0 U, IR EENE & BOIR EERE 0O 5 A R A
BE L7z, ZORREFEBRBFOFHT — & i REEH O EMAI 2 X v vV MEORE M GEEZ G LT,
F—0—F : FREENE, BOREE, S0ECTAG BEALEL, EES S

LJR 7 MU LGAEEE O DR 2 R PR SRICRGN T 5 BT JEREER S DN RAET D i Al
MK O/ Bea 8 2 YRl 25 2 S ITHEETH 5, FRROBGITE KT EFEOKINEIRNEEIZ BT 5
BEMEZEENIC b T E D, RN OB L RETT D70 0ITi3, 2R ST O BE 5 2 FEA R 95
BN & D03, AR/ IERIR 5 O EENERRAR & T & %5 8 L 72 SR HY 2R BEHH o B o0 B 1A 1 3B il S ATy,

2. BB RKEISHRERNE & BOREENE 2N RAE LS5 & 9 ZRENEEA BiCk W T, BENiZEEh 2 YIS RHE9 5 72
HOT—Z Bz Be L, REEHEZ I 1T 2 MR X v v MIOBRRGTEOREEZ AN LT 5,

3. EBRAE FEBRAEREZXN1IIRT, 727 UV VAL TEMRZ B, BaWNIZITIA T —~ — TAKE T S
iz, BEMEAR O NI EIK 2 A5 R S W CHBMEAR I IS8R & BEfls S . 2 OESEEEI 2 Rse Lz, B
T b ORGHE 72 W RN O dm EL 2 BHRIC v b 5 72, BRBIZIE
= MRO V==L LED 74 MEGFH L7z, X 2 1ITR LTk
FER M COBN (g = q, + q3) ([TFES < & BLIRESNE & R ks &
NRIETHHAEDX v E/L FENulZOD Xk 51272 %,
Nu = D /ky(Ts = T,,) {AHM + pCpQ(Tour — Tin)/A} @

T, A 1 HEITERE KA Y S LTRD, A0E 2 T
BHERN ZEBR T DM HK O A D - O OREZE L &N D HEH Lz,

Kﬁ%@%ﬁﬁlﬁ& LT\ Nu&iiﬁ@f?%é#’bé k{}iﬁbflo rﬁ>7"|_| NT A — T —
Nu = aNu; + bNuy ®) 1. EBFER
piiiti

Z 2T, Nup & NuglZ L2 HUBREEE & IREENE O X » &L MITH
%o AIFIIBEAOMBEA 1] TR TE 223, BEITITFEMMN X
DEEIN TV, 22°C, ¥ 3 OEfE b &IZEfERER Lo
i & W Ot a: b & ARFTE CRA%E U i B cE L L, D&
@B TDHZ LIZL > CNuy 2 BHT 5 HFiEEZRE LT,

4. BR - ER FHOMR ZOERBRITET DHpREERD X v L b
BNug DEIE 3978 12720, Z DOFERTORLREED X > &/ b Nup D
ETH % 187 K V9 20 fER S VME & 7o 7o, FIREENE O BVRER T
BLREERE OBVRIER L L 0 LHTRRERE SRS L vbhTtng 2], Z
D EMND, SEIOWHREEHO X 2L MO GFIRTZS TH D
EEBEZDND, LLEX Y IR IC 1T 2 AR X v v MEODRT
TR RRTE L BEZ D, B ONIERHE & LTI, eI ORt » .
ML & B8 L7 ERAE Fh L, B CORMBEZILEL TV, 4 3. EEAfIGR & fa(Lmig

AT ST HIHENE & oL FNIE [ARME OYE O ML E)IC B3 2 FEIERTE ] oo —Hz &,
BEXH

(1] A Dk e AAKEMES MRV T 2R

(2] MR —B8 fh BA~D = P=7 U 7%e TRAMAKREESE)

*Tatsuki Hara!, Tohru Suzuki', Yuya Imaizumi?, Ken-ichi Matsuba®and Kenji Kamiyama®
ITokyo City Univ., 2JAEA
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Experiments on the onset criteria of boiling entrainment from a falling liquid film

“HHE RS 1, Raka Firman!, KJII EHEL kE B2 of 22 EEE f#—2

VESOBIERF:. 2 HSCRUYERT

B KU A4 12 W TERRIE T T ORI D & ORI BEAR TR T 5 2 LIIEETH D5, AERTIE
AL i BT AR BRI C 35 DS B BB IR IS & D TR TR BRSO T L 24TV BRI ISR IR 9~ 2 i e iR

SUIBFORITHKAF L C 2 FBFET 2 2 L 2B NI LT,

F—I—F : PR TIE, 7247 7 b, MREAREL, KR
1. #E

W KA R 7RI B WD CTERIR L T4 U 2 IR ZIL K Z
AT 7 NORKAELBEHEIZER L TWAT S, KETREE S % EfkElC
THIT 5 ENRFIFOLERGF LEEETHDH, 1.0 MW/m?2 F2)E
O 1= B AR IR B -C O A% b i L L IR 3 2 W TR BB S 8
HEZ/2 %, L, BEFOIBBRECE T /L 1 CIIBEH D%
BAERE L TR T2 ORI R O TRIEEE o 1a) Bz, shilxt
MOWBEZE LT-ET VORBRRO NS, AR TIE, ik
JIC L > THl &k Z SN DETHERBELLR O A LR A2 £ L, &
FEIEER /N T A — & DNRTEHBRASIFIC 5 2 DA ZRE LT,
2. RERAFX

B 1 IZARER THWEZT 2 M ERORERS X 2779, EBR TlIR&E
ST TR E W THREIRHTIRIE A A L, FiiciE Lz
7wy s e —2—I2 ko TINEELT > 1=, IR REHGRRIZ DWW T
WRBRAOIEm DS EEE D A 72 FAWTIRE Lz, 7 A M3
K E LTRBY ., MEEO~TEIZE 15 mm, &S 10 mm, £ S
400 mm Th 5, WHH-KFEEHE, 77 —VEEZNE 0.50.9
m/s, 2-8 m/s, 1-10 K O&ifH T2k & ¥ 7, 2t R i% 0.2-1.2 MW/m?
O TE s, Y EEITo T2,
3. RBERRUER

Xl 2, 3 IZKEPBIEIC X 2 kIR TR BGE FE O # 5t B . & FER 51 TR g,
ZOBEOBFRIZTFNFN 0.36 MW/m2, 1.0MW/m2 Th 5, X 2
1349 1.0 mm OKJADIEZ L72% 24 U D jet D ORI A B R
#ET, 720 K 313K 5.0mm O KRKIENIEEAmICEZE L., B
B LU7ZBRICA U 5 filament(H5R) 0 D OB R B2 £, i
5 OAERE R ORI X 0 | B HR O B O ERFE 1.0 MW/m2) ¢
13K 1mm LA B0 2 filament (& X 0 384 L. IREGREICKE
K HFHETZZ o, ET AR LETEERAI=AAIRD I L
Doz, £l X 4 13Helh 2 2R, A2 38R R 0 O
REL LIERBA D= LDO5HFMTH D, Z ORFOIRFE-KAHH
FEIXZNZF4 04 m/s, 2 m/s THD, XIVKFHRBOEFRILER
FIEIE L CA D= R LNENT D2 ENbd D, ARERR T
BECTOBGE THT 570, PO TRT L7 7 —
JERINT A=K L UTOMEEIT . SHRITFER T A —Z (-5
FEH )N TR RIS 5- 2 5 B2 a5,
SEXH

[1] T. Ueda, M. Inoue and S. Nagatome, Critical Heat Flux and Droplet Entrainment
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Rate in Boiling of Falling Liquid Films, Int.J.Heat Mass Transf.24(7),pp. 1257-1266(1981)
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*Junpei Tabuchi!, Raka Firman', Tomio Okawa!, Yuki Narushima?, Hajime Furuichi? and Kenichi Katono?

! University of Electro-Communications, 2 Hitachi, Ltd.
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XRESREOR FRIEAFIICE T SREEFFOER
Effect of splashed droplets during liquid film cooling of high-temperature parallel plates
R EEE Y, MR OMORER Y, ORI EkE!

(PN

ERERE IR > THIRIEZS IR T35 L& ZEOEFMRBAEL D, 207D, OO &R A K ElE S
NTWD5E, A TRAE LICEEOEERIC I D mAMEtES N TY v =y MEENEINT 5 ATRENEN &
Do & 2T, Al EARE 2 2 ook B E UL REAREIC X 2 i HIZh R O B A RN~ L 2 A,
HIHHEE 2000C XLV 300CO S TIE, Vv =y MEEOFHINEICHERZTA DN o7,
X—J—F: Vvxv b, i FIREE, BUREA =X L, RN, 747 78R MR
1. #8

Uv =y MNEEIZ, AARRTAT 7 b2 LOCA B CBREHE DS RRBR T 2 I @ IR oW O b OFLE %
ERE9 5 ECEEL 2D, ABFZE T, $REICHE L2 @R ERT O _LERIC 2 Zu s 5 ACERE R & 12 H L
TemHEIKE Y THZ & TRIEZIERR L, WIROW FEE XY Uy =y MEEAZFNT 5, 2 Ko mikimms xt
MALE STV DG, b i ORI N CRAT DR EE T 5 2 & CmEERERm E LT, B—HEo
BEWX b Y vy MEHER ERT RN S L2, 22T, VU =y MEORBEZE) & &R E R OR
S FIRE T AT L IR W AT HRHWCTEBIE L, st R it NRESERALE ORHIZ(L 2 T~ 5,
2. RERAE

B & U CHDICB bR 2 TER L2 E S Imm O Z 2 ABE L. A— R v Ve —4—%2NET D
6 DOHT 1y 7 THRAZTe Z & T, YR 200~300C £ THEA L 7=, 20mm O CHMAE L7z 2 /&
DD FENCRHKRZES U, W PRI 2 TER L7z, A~ OME iR &L 0.1~0.5L/min & L., #KIEAREH &
TRIBSHE T ORI Bl A T % O TR 2000fps CRIES L 7o, IRIROFE FRE (V 7 x v M)
R OGE L L, TRBURHIC X 2 MEI O R EZ T~
3. RERER

B EEBHEERICB TS ) vy MEEOFHIFRAZX 2 177, ALY, VUxy MEEX, K
PR EIZITH FE VKT L7220, FIHHBEOHEINE & I KRELS BT IHHMTHDL Z bbb, Fiz,
BEEERICE T D) 7y MEEOFHIFERIT, H—E OGS LR L TH LAPREL R TI Lnb,
ARAFFE TR L 72 EBREEAF OREFANIC ISV T, FREGETEIC K 2 WA RIS TldZe v, RER TIRHRH
VYR CHRBRZIT o 72720, LV @RS COMm &2 5% FE T 5,
B AUPCIIHEE S BR) R R RIT A OO —H T 5,

I .
)
Ty — L) 3. ..
J A 30 o® e
X o o o
o~ E
F— kY T —F—5T g
200mm : 20+
160mm G u
£ "
] py . n .
%7 L AR A it AR 2
2 10r ® Iplate 200°C
O 2plate 200°C
® Iplate 300°C |
O 2plate 300°C
v 0

60mm

>

02

0.4

Flow rate [L/min]

1 FEhRiEE 2 U=y NEEEDFHHRE R
BECHR [1] T. Okawa, et al., Nucl. Eng. Des. 363, 110629 (2020). [2] Y. Guo, et al., Exp. Therm. Fluid Sci. 26, 861-869 (2002).

“Keisuke Nanri!, Yutaro Umehara' and Tomio Okawa'

IThe University of Electro-Communications.
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Development of the simplified boiling model applied for the large scale simulation
NS R, IR B R SANC, gk BT, EHH FZ!
VR R, 2 AeiRE R

S BENE & T fRAT FE T OB IFREHE G IR O KB 23RS T 28 v S = L—va v 2 fH

L., #HRE =2 R &HEE L7238 LW BT 7 LV OB &2 A T i RIC OV T 5,
F—T—F:RE Kia BEKEHE. VOFE BXKIF
1. #&E

S BEREE W AR W T, BRI D DWIEFEI OV I 2 L— 3 UM TR T 5603 dH
DA, FBIEAECKILER O R 7 nifE%E &2 BE T 52 DICEWVRGE A2 535, 2 OFIEEBRKIERE N
RANOIE —FRICENT 256, I7n 3= —0ORBETA— M A =X —OFBOFHEETT =
LIy | AR X NOBURNOEFELERARETH D, £ 2 TR TIE, =B B3 AE L Eii B
D8V A==/ IRAE RN =y e LT, B T O 2 £S5 Z & ERETT D,
2. EEHREETILOBME

BEEID BRAET D 1 RKIEEERES LI/ M RIaOEE T, 7). AKX LI X @B &EEMN, &
WICL D87, BT, Bih, REENZE>TRED £55, KJEBRIFE 0 R ZERZE L, #Efilim)»
LOER—HREHM L TERT D LIET D, ZOREICES S KIAER - EEET L5 5 KB R Ok
& AERBRIDARGE TE D, AnBNE D b OBMREITHEFRRARE & /AR ORI KX D IEERIEIZ 5T 5
hé&LTmAW@®%ESﬁ%&EL TR 2 A & L sEE BICRlE T 5, BliE Lo

BTN D DZAKURE 2 KVd/ER - BEE T ANOIRE L, i a— FOEEREMFL LTEHR D, fijlra—

RiZ. R 7IHE CBR%E L T 2 ZAEZ R B B AT = — I JUPITER % JHV 72,
3. & R AR AT

o OUTLET SEERAER RAFTHEER
YT & M op B g il ek i b I S BR 2 ek 42 0

:ﬁ%ﬁbt X 1R &L 91, BEVEIE

BRI Cd 0 2 OmfNciE 7 7 U VhE o a0 1ommd
AT T HE i & Ui, (GEE O T 1200 % 300 % 100
D) ANVINLIKBRAT 5, K217, i TWMMﬁ%EW
Aﬁﬁlmm%%WMMwwf@%%%% 257 1

MDA T REERE ORBICE O |, .

@%%é@%ﬁﬁ?%é:&%%%bto ¢¢% 485 mm
4. ﬁgﬁ ifr“/
LR UTMSMETT L% JUPITER 1S/l | op diy

S -> . . . A WALL o Vo
L. BIEfEMTICEACE A RBLEZET-, &  /Ziexiomm

®IE, BT NVORERIL L BREAED 5

BE ORWIIEIR. AR W ZEBR SRS O

REREA S FH 3R SGT ICE-X & W2 R T,

BEXE (1] B FD, %56 mARGAL L HY YA, B221, (2019).

X1 fENTIR R X2 FHREAER & EROFRIELE

*Ayako Ono!, Susumu Yamashita', Hiroto Sakashita?, Takayuki Suzuki', and Hiroyuki Yoshida'

1Japan Atomic Energy Agency., 2Hokkaido University
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[3J05-08] Single Phase Flow
chair: Tohru Suzuki (TCU)
Fri. Sep 10, 2021 10:45 AM - 12:00 PM Room J

[3J05] Research on temperature mixing phenomenon during reactor vessel
accident with LIF
*Yuriko Shiomi', Kazuhiro Yoshida', Kei Higashi', Hideyuki Sakata®, Tomoaki Ogata’, Yashushi
Makino?, Koushi Taguchi® (1. MHI, 2. NDC, 3. KEPCO)
10:45 AM - 11:00 AM

[3J06] Study of a Fuel-Salt to Coolant-Salt Heat Exchanger for Molten Salt Fast
Reactor
*Hiroyasu Mochizuki' (1. Tokyo Institute of Technology)
11:00 AM - 11:15 AM

[3J07] Construction and Performance Testing of Fluoride Molten Salt Loop
*Motoyasu Kinoshita’, Aji Indarta?, Kaito Kubo'?, Tastumi Arima?, Kazunari Katayama® (1.
MOSTECH, 2. Kyushu Univ.)
11:15 AM - 11:30 AM

[3J08] Numerical Simulations of Wall Temperature Fluctuation Caused by
Penetration Flow into a Branch Pipe of Mixing Tee
*Yoichi Utanohara', Koji Miyoshi', Masayuki Kamaya' (1. INSS)
11:30 AM - 11:45 AM
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Research on temperature mixing phenomenon during reactor vessel accident with LIF
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*Yuriko Shiomi', Kazuhiro Yoshida!, Kei Higashi!, Hideyuki Sakata', Tomoaki Ogata', Yasushi Makino? and Koshi Taguchi?
"Mitsubishi Heavy Industries, Ltd., 2Nuclear Development Corp., *The Kansai Electric Power Co., Inc.
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Study of a Fuel-Salt to Coolant-Salt Heat Exchanger for Molten Salt Fast Reactor
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SEHER : [1] Ishizuka, T., Kato, Y., Muto, Y., Nikitin, K., Tri, N.L., Hashimoto, H., 2005. Thermal-hydraulic characteristics of a
printed circuit heat exchanger in a supercritical CO2 loop, NURETH-11, Avignon, France, Paper 218.
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Tokyo Institute of Technology
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Manufacturing of fluoride molten salt loop and performance test
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*Motoyasu Kinoshita!, Aji Indarta?, Kaito Kubo?, Tatsumi Arima?, Kazunari Katayama?

'MOSTECH Co. Ltd., 2Kyushu University
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Numerical Simulations of Wall Temperature Fluctuation Caused by Penetration Flow into a Branch Pipe of
Mixing Tee
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SEIW  [1] Miyoshi et al., NED, 360 (2020) 110496, [2] BB S, JFTI1E2HKOKE, 1G06, 2020

*Yoichi Utanohara', Koji Miyoshi' and Masayuki Kamaya'

Unstitute of Nuclear Safety System, Inc.
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[3J09-15] Gas-liquid Two-phase Flow
chair: Hiroyuki Yoshida (JAEA)
Fri. Sep 10, 2021 2:45 PM - 4:45 PM Room J

[3J09] Operating Conditions of Supersonic Steam Injector Considering Scale
Effect
*Minamizono Yukiya', Eita Koyama', Akiko Kaneko', Yutaka Abe? (1. Univ. of Tsukuba, 2. Univ.
of Tsukuba professor emeritus)
2:45 PM - 3:00 PM

[3J10] Development of a gas-liquid two-phase flow machine-learning model
based on experimental data
*Miki Saito’, Taizo Kanai', Satoshi Nishimura' (1. CRIEPI)
3:00 PM - 3:15PM

[3J11] Development of thermal-hydraulics calculation module for reactivity
accident simulation
*Hiroshi Haraguchi', Go Chiba' (1. Hokkaido Univ.)
3:15 PM - 3:30 PM

[3J12] Evaluation of effects of non-condensable gas injection on circulation
capability of two-phase natural circulation loop.
*Tetsuya Takada', Yasunori Yamamoto', Go Chiba' (1. Hokkaido Univ.)
3:30 PM - 3:45PM

[3J13] Research and development for understanding of liquid-film flow behavior
around fuel rods in BWRs' fuel rod bundle
*Hajime Furuichi’, Kiyoshi Fujimoto’, Kenichi Katono', Masaki lkeda’, Kenichi Yasuda', Kazuaki
Kito" (1. Hitachi-GE Nuclear Energy, Ltd.)
3:45 PM - 4:00 PM

[3J14] Effects of Water Level in the Upper Tank on Flow Characteristics in a
Vertical Pipe under Flooding at Its Top End
*Toshiya Takaki', Ryo Kurimoto?, Kosuke Hayashi?, Michio Murase’, Akio Tomiyama® (1. INSS, 2.
Kobe Univ.)
4:00 PM - 4:15 PM

[3J15] Counter-Current Flow Limitation in Rod Bundles
*Michio Murase', Takaki Toshiya', Koji Nishida', Akio Tomiyama® (1. Institute of Nuclear
Safety System, Inc., 2. Kobe University)
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Operating Conditions of Supersonic Steam Injection System Considering Scale Effect
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[1]Y. Abe and S. Shibayama, Nuclear Engineering and Design, Vol. 268 (2014), pp. 191-202

*Yukiya MINAMIZONO!, Eita KOYAMA', Akiko KANEKO' and Yutaka ABE?

'University of Tsukuba, 2 Professor Emeritus, University of Tsukuba
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Development of a Gas-Liquid Two-Phase Flow Machine-Learning Model Based on Experimental Data
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!Central Research Institute of Electric Power Industry
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Development of thermal-hydraulics calculation module for reactivity accident simulation
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$#&3#t  [1] K. Katagiri, G.Chiba, Ann.Nucl.Energy, 133, pp.202-208 (2019). [2] )II5E&Efh. JAEA-Research 2008-
058(2008). [3] Borkowski, J. A, and Wade, N. L., NUREG/CR-4356 (EGG-2626), (1992).

“Hiroshi Haraguchi!, Go Chiba!
"Hokkaido Univ.

2021%F BRRFHE¥S -3J11 -



3J12

2021 ERDRE

FERMBEAADRAIZE 5 ZHERBERIL—TORREDA~DOEEFTHE
Evaluation of effects of non-condensable gas injection on circulation capability of two-phase natural
circulation loop.
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Research and development for understanding of liquid flow behavior
around fuel rods in BWRs’ fuel rod bundle
(5) Simultaneous measurement of liquid-film thickness and wave velocity
under atmospheric pressure condition using an optical waveguide film
TR, A VRS, hEEF 1, ME B, W B!, K !
'"HNYGE=a2—2 VU7 - =F v —

I R A 7 7 DI ENT T, ERE 7 ¢V 2 K DI S el FiE 2 B L, HEER e
F I O R FTRIEIE S 7> B aFAl U 72 585 0 FHIAE R 0 2 4 V& AR R & ORI K 0 B L7z,
F—0—F : PRI R, BB, SUR ARVE, WRIEGHR, DB T 1 L L
1. 8 IR AR REHE AR O BRI H ) TR EE ) L0728, I K2 4 7 7 MaitgIc A C 25+~
pm A — A — ORI X 534 - it O RGN AT 2 722 R R SRR S K OV O FHIFIE OB 2 BN &3 5.
2. RBREE ABAIIAME 10mm OBEHREHRZ NG 2 8MEER K Th 5. KK 7 1 v 38D
JEE AN LTz — MROKFEREMTH Y, @V S IFRE 2 R & T D EHEREHE — R o® o Th D
(Fig. 1). BIR[1]TIE, YEERKE T 4 L ACHE T2 1 S0t o2 AW TR RIIGFEE S 23R L, &EED
AT X DA R & O BRI K 0 R EEEIRE S OFHIFE RO Y MEE M8 L=, ARFETIE 2 Aok
YW ERWT, RNTHE j6=10~50m/s, j;=0.01m/s, RKEXUESAE T OBRRMEZETIZ I\ THERBHER m D
IRF R IR X 23R L, IR RAIRIRIE & 70~ & O BE 2 5 Fql L /2.
3. MBRER  Fig2 IOGEIE 7 1 /L AT K D RERINEIEE S OFHAER (e=30m/s, ;;=0.01m/s) Z <3 il
HINZBET 2 2 ROBRE S OBEMA—H L, HEORESIORBENATWD ZENnhD. mEEN AT
:iéﬂﬁﬁﬁﬁ@gzixﬂﬁtﬁﬂﬂﬁ%:m@ﬂﬁ%&bﬁw)y7w&ﬂﬁ%éﬂ1wé:&#%,
Fig.2 ORI HITmim s 5 U v 7V Th 5 Ll L7z, R RFRIBE S 1ot L, 2£®ﬁﬁﬁﬂm
k‘12/‘b"Fﬁ'ﬁEﬁ%’E(O.Smm)Z)\%Yﬂiﬁfﬁ%kﬁﬂj L7z, D AT CTRME L7 & ol % Fig. 3 IZR-7.
FERLDNT I jo DA LT, fEdm fL[2] & [FERIC, HOEE M5 2 &%%abt.t%ﬁ%74w
DT L DG RS A LRSS &, BRI - ZERIARRED D B L7 RR S OFPHN T— T 5 2 L v b,
FHANRE R O 2 Y PEA R LTz,
4. {#E KRRUTRBRZFE L, WEE 7 ¢V 5 X D HEE OFHIE R O 22 M & fesd L 7=,
BEIE [1] &S R /%A 2021 F£HFEOFES3A01(2021/3), [2] FEEIEFR, JUNKFPLALER S, (1975)

O.D. 10mm .
Ripple
. e ——) .
QWI? 1 c(njn (a 0.5mm 0 HSC: High Speed Camera
fmuaLe Sensor2t  Sensor 1 — 22 OWF
—— OWF Sensor 1 = ji=0.01m/s
. 'E 05 OWF Sensor 2 -
Discharged g 2
lights % é 1 %
c > é
Sensors 1 & 2 S g é
s i g 0 L .
£ 0} v = = 20 20 5
*1 Optical Waveguide Film = Time [ms] Superficial gas velocity jg [m/s]
Fig. 1 Outline of OWF [1] Fig. 2 Time-series film thickness via OWF Fig. 3 Comparison of wave velocities
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Effects of Water Level in the Upper Tank on Flow Characteristics
in a Vertical Pipe under Flooding at Its Top End
A RN, B R, AR A2, AN ERET, Ei BE 2
VR A ey AT MFZERT, A K

I Z T KBEDRERE D ST DT T v T 4 v RBEIC BT N OTENE I RIF TR A HE L
BRI E T V& W CERARIRTEGR . Jo DEEIN 3T D IRAAFE R ap DL EFHAE TE 5 2 L &R LT,

F—T—F S, SURRANE, LT T T 4 7, BRI, ARARRTR

1. 88 MEFOLMT T 97 4 v 7T EHE v 7 KA b WRITERHIR (CCFL) ([C#BT 5720
[1]. B D=40mm , h,=0.1m THDZEK, « KFEBR[2]& A CUHEEZ HW T, h,=02m & 0.3 m TR
(CCFL Flt. JES AL dPldz, WRABIRFES o)) ZWIE Liz, £z, BREET V&2 AW TR R Jo
DOHINIMZ 5T D ABBFESR ap ODEALZ TR U, b 23 o [ RIETHRBO IOV TRET L7,
2. MEDHEEHER EETT T T 4 U IWNEL D EBRIREICR D720, BIRFEET MRS & KR
T—H &FH Lz, S ERFICERT 5 080 VRS dPldz 2 1HE L TERITTE L, o IZBT 5
L& G, NPICEEN DA 7V — FEUCITERT — 2 » D L7 CCFL MR (KM E L ORI
B % Kutateladze 22 D BAFRR) | BE [H BEEAR AL £, 121 Goda & [311C X 5 f, AH B, S EEEAR SR £ 121X Takaki
HANC LD X EMH Lz, S5, WEES ESMEEROGBREHWSL Z LT, T a %
AHE L7,
Jo \ZxET % oy DI HOUWNT, BIEE & BB A b L

2

P P
TR 1R, AR (5 Je ORI TIE e DRI 045 | .+ 0amSF & o2mIR
VM T B % L < B L7, g, CCFL ARBISE O R B A
DU Iy DL LS LIRS, ERT T TS L 23 m.ed
2 /I X% smooth film (SF) 5 F#7 7 v 7 1> 712ks | “\f;\ 20
rough film (RF)~"EM(TR: transition) i Cix, Jo oz S 22‘@"@@0000908 Coéo
PRV 0 2SH0F B 08, OB A AHTAER LA, LL,  0.05 | N
s DRI S 708 TR IZZELT B Jo IR X < 72 % T ' ‘
ZOWTEFHR THBELTE T, 0 L L
3. fE8 BRIRMETAVERWT, BEEZ v 7 KAL hy DN 0 2 4 6 8 10
IRRRR a1 RIS, 35 5 OV AR R Jo DRIt Jg [m/s]

1 EFEIAFEEE or (SF: smooth film,

T 5 ar DELEFBL LT, TR: transition, cal: 1)

B P RORFFHAETH > T2 EHBEAKICER L TV 2720,
SEZX# [1] T. Doi, et al., Sci. Technol. Nucl. Installations, 2012, 754724 (2012). [2] T. Takaki, et al., NED, 371, 110951,
(2021). [3] R. Goda, et al., NED, 353, 110223 (2019). [4] T. Takaki, et al., Nucl. Technol., UNCT 1927616 (in press).
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Counter-Current Flow Limitation in Rod Bundles
R CERET, mOR BRYRY T B B B2
VRS- Iy AT DGR, 2AE R

2y RNV RVICE T DR Mt TO% FKHIR (CCFL) (Xt LT, MEmE K bW By 14 7L
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F—J—F: oy RV A, K[t EE& 4 71—, CCFL

1. #E ARO[ TiX. 3X3 B v KAV Rz HWTRIRA M COZER - KIEREITV., % PR
(CCFL), RA R o (FpFEUNE) B I OENAE dP/dz 2 JIE L, WIEGEE T V% FV CREf BEEIREL fy
& FURBERE 2RO, A TIE, vy RNV RUZEIT 5D CCFL Otk T — % [1-4]% H\ T CCFL
FARIRAC DWW THRRET L 7=,

2. FMEDHEEERR WHEMELRFK (LOCA) T8I 2

. . - La, CCFL (velocity at tie plate)

BWR #AEHEA KT CCFL 92BR([2, 3128 1970 4RI T b, N bes a1 A
E# S A 71— b TofEE Ve Wallis MBI TR S ¢ 8x8[2], S
oo Bl T, FEAFIRE —/L (SFP) T LOCA % %t ;i; gz
41 L LT CCFL FEER[4MMThi, WERFEERIZE D5 CCFL *go L ;i; m:?
T—HX[1l4 %, LA T L —FTOWMEE AWV X
Kutateladze /X7 A —# THEHL L T 1 1Z/RT, N> KL TO i
RS TR B E8 S A 7 L— b OWBERL Aveliee |
1 93.5 % [1]. 72 % [2]. I 90 % [3]. 82 % [4] T® 5. Aute/Ars [
AR E VFHE H[1]E Sun [B]1—8 L. AurelArs 23/h & U 0 ol " '0'5' = 1 " '1'5' " '2
Naitoh & [2] & )11 5[4]28—E L T\ 5, £ T, CCFL 7 — K12
Z[1-41% ., /3> RANEE % H 7o Kutateladze 737 A —# 1 I A L — R
TR L TR 2 157, % CCFL F— X M EIC & L TP CCFL 5 (Al 22, St K5

T EREN R LRV EI X A L — N TTOFRER L Y N 2

N\ CCFL (velocity in bundle)

3x3[1], A
8x8 2], S
7x7 [3], S
8x8[3], S
7x7 [4], A

RFANTOFREEZHNEDORE LTSI L2 R LTINS,
3.8 kT —F2EZHnWTe Yy RV RLTO CCFL 4 1.5
P2 U, WS E R i bW B 2 A 7 L — b TTOfRE

EOAR FAVNTOREEZANDLDR LN L ERLTZ, 71 7x7[4], S
PN o Correlation
[1] FHlGEREE 2, RFRVE, 35(1), pp. 159-167, 2021.
_ 0>t m=0.98
[2] M. Naitoh, et al., JNST, 15(11), pp. 806-815 (1978). : Ck = 1.73+0.09
[3] K. H. Sun, 2nd Multiphase Flow and Heat Transfer Symposium, 0 -
Miami Beach, Florida (1979). 0 0.5 1 1.5

KL*l/Z

2 N2 RANOFERCTEE L=
CCFL ¥t (A: 255K, S: &R

[4] $0)1Ed 12>, JRFEYE, 35(2), pp. 142-149, 2021.
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A Study on Structures of Reactor Vessel of Pool-type Sodium-cooled Fast Reactor
in case of adopted Three-dimensional seismic isolation system
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Improvement of Signal Strength on Primary Heat Transport System Flow Rate in Pool type SFR
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Study on Performance Evaluation of Self-actuated Shutdown System for Sodium-cooled Fast Reactor
- Measurement of Flow Field around Temperature Sensing Part-
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105 DO FELHEIE < PIV 3 2 S L 7=,
3. HEREER

22 PIV FHAREE O B #B O REIR T OBEREEFE DA (Re £X 160
2.0X10°) ZBREHEA IR 0 OWEH Ve, THIE L LT b D 2R T,
B, BREMEAKRE O LT o —a L 7 Z KTV 140 f
AR EORE b, 7 — 2 2 BUS CE 0, BEHEASERT O G

DFHULT 00— =1 L7 5 O L THUEFIE BB BB I E
MoTHEY, 7r—aL s X OBERORNIFHVC L 2HRAL & — Re=3.3x10¢
Too F 7o REHES R DI 35U CHUSE R EEER B S 3 ' Re=0.6x 10
HEMR L, 6 ORBBSIIRBEHEEN CREThH 72, B — Re=15x10°
% 3 12 x=820mm (2351} B x HETOROBR T &R+, BEr | — Re=20x10°
Tl x HaiER~ A FAZE L TRBY, Zud7re—ab o o
I H DR THIRNUDHFEL CTWAZ EREKEEZ BDND, x T 12 10 08 06 04 02 00 -02 -04
VeI z=130mm fHE Tk & 7220 k0 b NEREhZ TV ViE RRTRE []

. S e \ - 7 A N YA
gii@i’z:ﬁi{%ﬁ%ﬁg&} \gf’ 5 ORRE R DRI 3. x FIFEO M O L
4. $£E

IREHEA R 02> 6 SASS TR RN G4 J8 10 A fidke U 7o 1/1 #i RG22 VO C PIV GHING & v 3E Y
IS L R 2B BLG  ER T 5 & & b IT, AREBREIE Tl Y D Re BUKFMEN 202 & R L
Zo ARIE. RGN G A8 2 SR SR L 7SR TRBR AT D R TH 5,
SE& X
[1] S. Kotake et al., “Development of Advanced Loop-Type Fast Reactor in Japan”, Journal of Nuclear Technology, vol. 170 (2010),
pp- 133-147
[2] Hiroyuki Saito et al., “Safety Evaluation of Self Actuated Shutdown System for Gen-IV SFR”, ICAPP2017, 17439, 2017.

*Tomoyuki HTYAMA!, Kosuke AIZAWA'!, Jun KOBAYASHI', Akikazu KURIHARA',
Kazuyoshi NAGASAWA?, and Hideyoshi ONUMA? 'JAEA., 2NESI, 3Ascend
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ERIRER AR T4 A Cw ] MRBEEEERIEELERD
FBR REFA~D RBRREFIZ DT
Study on reflection of operating experience of Prototype Fast Breeder Reactor
Monju fuel handling system to the next generation FBR
TIEA HESR Y, ZepE RPN, Tl fEREY, DIEE KR, mEFOENR, W RE!

B EAT S MR ORHMT, L Mg, I AR, JEE EiES

mE RS, P ek, HE B, Bn A9k
VAR A EBR RN, PRI F /1%, C=Z FBR VAT A X, {=ZEETE, E LERK

RS Th A L | OBEILRFE O F T b 7o 5 i 2 BB S i O FHEEHT S BR 9~ 2 7260
FFOAVIEN RIS U CHEER . 3T 2170y, FBR IRHITF OFREHRET~ D RMIE H 2 fili L7z,

F—DO—F:THA ), BB E, FBR K

1. 8

FBR WHIFIZH T 52 G L& e LTH M) U AmAFERRE SN TWD, 205G, BIIEFILHTE
DHDHITND THA LT IZBWT, BRESSH L OYREHLEERF O b U 7 A ORREHEHR 3 0SB iR RR R
WZDIN D FEBERRT D LI VAN RAMANEGEOND Z R TED, b THA L) OEER
B oohT - AT 5 2 LIk 0, FBR IRMIFRRGE 3 R & THE O AT 5,
2. MHDZBEICRIEET—FEOMREER U FBR REIFARMT 5EE O
2.1 PRETIREER, PAASALEREER

PRBI A ORBHLERIZ 35N C . K IEERERE IR D T IR O ARG HEHL L , & T o 7R, TH AL
W] ORFHMEZRKEL EES 7 mw X3, FEHFHEBVICEIEL TWA Z L 2R LTz, 22T, 1K
BT OWPERFFIC K & 281 % 5 oD T IRBHE R O PRBHE TREPHIR TR IS W T, B o0z
B E 2. EHFEORE LEIC L2 E R 586 EEA R L T BERD L, £, [UEDERIZE DA
EHLRE OIS RS S, FBR IRHIFE Tk, BET RSB RELBE LR 21T 9 LERH 5,
22 BEHABKKICERS, JUyNATBEBA ML LREOFEE. F7RALTOLARBOFES
b, MET MY U LADORSFEIC K DIEEYRITHE D HEFED RN Th > 72, FBR IRBIFIZHBWTITT
U D ARHERE LT < WS OB 12 81T DIy BREXIR 72 EIC O W TREHRF 21T O L ER’H D,
Flo. AN =TT — L OBEEIRELO NN R ORREL LB REGR S, FBR IREFE CTIEA I =L o — L D
BHRPURRUR 72 12O W CREEHRRT 21T O WER H D,
3. fEER

THA L] OEILEBICEBNTELNMAZ AV TEIE, S E2iT0, e, BREHHAREA
ROBREFHRFT~DO I E ZfhH U7z, FBRIKHIFIZEHBWTS TH A Uw | 1THE U7 PROBHI R ER i as % (i
AT 22 eBRMESI, 2O DOMRIZE Y FBR RHHF ORI R~ Mg 2 2 & CRRVBH SRR ) £
RREAMMEP I CEDAEMRMREESGD Z ENTE I, RRET, MBEELEEDLOOZEETHD [
o2 MEEE SR AR 2 M BER O - D OEANBAFEE ] O—BRE L TEMLIZERTH D,

*Masafumi Rekimoto!, Masato Ando!, Yoshitaka Chikazawa', Tomoharu Hamano', Yasutaka Shiohama' and Takayuki Miyagawa?

1Japan Atomic Energy Agency, The Japan Atomic Power Company
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ERFO#E PRA D-HDRBIRIILTEAWN-HIEHEETEF EZDOME
(1) FHEFEDRFETE

Development of Failure Probability Evaluation Method with Integrated Energy for Seismic PRA in Fast
Reactor
(1) Development Plan of Evaluation Method
“REAAT SeEt !, R ERE, TER a2, 1B R, SR MR, RR B, PRIR WIEDS
VEILIRSTR, 2JAEA, S BURCEREK

BRI 1T D HURRF OMERGmI U A 7 3l (PRA) FEZ&EALT 5720, AWFETIE, BEE&RICRE L
PRE) = 1)L RN X DR MER 2T 2 FEZRR T2, ARTIE, TOFEOBZXLTERETLHLELBIC
S OBRAFEFEIZ OV THET 5,
F—T— K mllE, BARFEAE, mEAEE, #RE)TR/LF, MR PRA
1. #E

EHE I F6 1T D IR PRA FIEOGEEALICE T 5720, RGHEEMES) 28 2 2 B ER L7cGaick
T D IR % 55 O B O D IR 2 ORI T & 2 FIENLETH D, AWIETIE, BE&HIZRBEL
AR = LI L DR R 2 F Il 2 FIELZFRE T 5720 BBRAOBIIIELZ1T 5, AMTIZ, 20
FEOBZ T ERET DL & BITABOMEFEIZ OV THET D,
2. IRLFERV-REEETMFENOERS

TN FOEERE O TCEEY OMPERFTFERHEB ST LM LIFIIRT L9 x5
MOIRERICAT SN, ERMINL2T XX EERMNT 2 2 ENRARRICR D,

t t t t
nlj.Xth+—cJ.x2dt+—J.F(x)kdt==nlj~Ztht (1D
0 0 0

BT RNFAINER LIl 21T 9 2 & T, HERHZ A SN DR L L9712 K DR
OEBIMERH Y | A SNTe = XN X OMGRBEGRID D SEOZ L BRI N TV DR, ZDZ Ehb,
AP G OREEES & BT — 2 205 | BRI O ATRENC IS 1T DAHRICE 2 B RV X0 HEE L,
RIS D T & DPUS K DAl 2 T 5 Z & T, = F 2 W TCRHRRHES fIREIC 2 D LB X b,
ST, ZRAFFEZ IG5 2 & CHRIBMEROFNA FREIC/R D LEXBND,

3. WEMEEFTMFEORETEHTE

FERGHORTAM 23 18 B 72 TR 2 P G = RV 3 & W TR R R AT FUE A BRFE T 5, 2D, NIREI&
(R oA (B, 7 & A (MUEER)) 217V, BT 2o v FE2EET L, 72, IHERR
EFEMEL O BB (E57RER) 2R L, MBS — % EREESN b =RV X BEAHEE T D FIEE MG
Do SHIT, MFT LR & W BIEMRFEFEIC O W T, BIRIEEE (HEE—F, =3 L¥HE
HHEEZGTe) FOMFEITV, R A % 0 FeE M2 79 2,

4. ¥R

HB MR TFE DO 2 )7 R OB 2 e Lo, 4% FERIZH T 2 BHEmMRFHh~oOmE M 2 B L.

TRV Ze IO TR AT 15 2 B 3 5,

BEXHE

U]Mm%,I*W?—@%AK%6<@%%@WEmJ BREE (1999)

[2] B, =L —$a T X 2 B o MR IRpE 5 5 At A, P ASBERR 2350 S5 C #, Vol.75, No.760 (2009)

*S. Okamura', T. Kinoshita', H. Nishino?, H. Yamano?, K. Kurisaka?, S. Futagami® and T. Fukasawa®

Toyama Prefectural Univ., 2Japan Atomic Energy Agency, *Tokyo Denki Univ.
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(2) HHOEFRRICED EBIRILTOHTE
Development of Failure Probability Evaluation Method with Integrated Energy for Seismic PRA in Fast
Reactor
(2) Estimation of Integrated Energy based on Fatigue Test of Material
R B, RIA SR, TR sz, 1B SRR SR MR AR 2, PRIR MW
VEILBRNTR, 2JAEA, S BAUEBK

EEAF I 1 D IR ORESRGRIN Y 2 7 3]l (PRA) FiEZ @EAT 5720, AR TIE, BERICRBELE
RE) = %L RN K DMARRER A T T 2 FIEA BB T 2, AR TIE. MEIOR 7B ATV, IEREERIC &
- TRERA 2SR T 2 £ TO R R X 2R RICESWTHEE L 72D THRIET 2,
X—T—F: @l BAEFHN, WHEL, #RE)T XL, Hi5E PRA
1. 8

ERIFIC 51T 2 IR PRA FIEDO R EALICE T 5728, B IC B L 72 IRE) — 1L 00T K 2 MR e =2 % A
TLFEERRET D, A TIL, WEHTREE LCIRE = 1L 1 X DR 4 70T 2 FIEE BT 2
7edd, BEBL OMENTAFIE 24T 9. AT, R MW 4 7 VB OBRXEZTSE L, EisIihTn
DA (ETZE) 2BV T, MHEIZE D E TO R L FUOHEEIZ BB Z W20 THET 5,
2. EHHBR

IRRBR & FIME D 27 o U Rk LT, # o~V RIOEER 7 2 /ERL U Ol 57 ilkB 2 i 7=, Bk
(U S R E AT RN Y — AR FE 773 BREE  (EHF-UGI00kN-20L) Z £ L7z, AR T 2 L~La /87 2
— 2 & LTS —1, 1E3RIE O G T AN TR 775l 2 56 U S I IRME & 1 7 VR OBtk %
BG4 5, ABRIBEIT=E S Lz, WHRBROERND, LTO XS B E25, 22T, S I3sHE
M. NAZRRET Y1 7 VAR,

Sq = —43.06 X In Ny + 724.49 (1)

3. REIRLTOHEEFE

T AN o AWV T R MR A DB 2 FRATRLEZLHIC, =3V FER0AHDE AW, #Em o
etk CE=E. IREVE) . AR, JREREND BT R VXE2HET D, 20L&, =3 FHERTh
A 0~ IZB T HEIREORIICTH 200, BEINDLII, X(1), BELO, HEDOIRBE ) SAHHHEICE
5 E CTOMIRKFH ¢ ZHH LB XX 2HET D, M5 HRBRIEZ W IEREIRRBRIC BN T, AN
DR 30m/s® D RFET R VX EHEE L7 R, 6kIFRE L 7p o7, MR CEERH LB x X 4
~6k)) L DERIIH D DD, MERER EHEY ORMEN D BT XL FPHEE TE 2 B LR LT,
4. ¥R

P F7RBR D O IS ARG & AEWT Y A 7 VO BRI A TS L7, MRERBRICIB W CTHHRICE S F CORFET
A8 2 BREE FVTHEE U7, MBHERER L IEM OFRFED D = 3 L X0 HEE T 2 il L s g b v,
BEXH
[1] RelAfl, BRI SR L 72 3R B — L1 K 2 A TR B3 2 BREAORIFZE. (ESKBINIRIC K 5 1l 5 R BR i o> B Ak
TRX), HAMETS 825 BE) - m XA X—Hlf o ART T A (2021)
[2] R, & O HE PRA O 72 O BET 3 LF 2 F O - B HESRGHE FEOBR (1) FHMiFIEORRH®E, KT
%5 OKE (2021)

*T. Kinoshita', S. Okamura', H. Nishino?, H. Yamano?, K. Kurisaka?, S. Futagami® and T. Fukasawa’

Toyama Prefectural Univ., 2Japan Atomic Energy Agency, *Tokyo Denki Univ.
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SafeG 7O Y Y MMIEITSH GFR O f=8h D BN M F 5K SiC 8 &+ 44 5
Characterization of BN Particle Dispersion SiC Composites for GFR in SafeG Project
*FaK !, Branislav Hatala 2, Zoltan Hozer 3
VIER RS, 2 VUIE, Inc., 2 Centre for Energy Research

EU O Horizon 2020 (23T, GFRIZPT % SafeG 71 ¥ = 7 MBS T, SiC EEMEHIF OB
FERBEMMEICTHY . ATV MIBWTIE, fil/~ Y v 7 2R mNES <~ Y v 7 2T BN &%
B S~ BN R 7408 SiC EAMBHIEI LT, A A v IR X A TR m IR M 5 O3 21T 9

F—0—F : TAmAGEEE, FO0E, SiC HEME

1. #8

EU O KM~ v =7 F T 5 Horizon 2020 (2T, HAGEIE AT (Gas-cooled Fast Reactor: GFR) |2
B3 2 F%EB5 7 o = 7 bk [Safety of GFR through innovative materials, technologies and processes (SafeG)| 23
2020 4E 10 A BBt SNz, a2 MIZAu"FT, Fxa N H)— R—F U K, 7T A,
A XY R, FA YO 1488 & FERFZNEM L AT X7 O VUIE, Ine. MERFEBEH TS, SafeG 71y
=7 M& GFR OFEGEF T % ALLEGRO O aEm EO - OHAMBTF A2 BN E LT\ 5, FEERZAITE
B EIBHRE D 2 2 7128\ T, AR CTRA%E L7= BN R 7408 SiC EAMEHIBET 5, g2 Huv iz
A A R RAT B3 2 5l O 320 & o~ 4 Y — D Centre for Energy Research (23517 2 5l He FABRZE D 7= 9
DEMFORMEZIT S,

2.SafeG 7AS Y MIHBIT S SiC A B FEE
2-1. 1 4 VEBEHHR

ZAVETOWFIE T, B SiC 12 L CiX, GFR THE S DK 2 5 T NV MR T, 1dpa FREE C
OEEEIZB VT, SFEZLIT—EIZ72 D 100dpa DA A BETHEINAE RN ERIH LN/ > T
Do LU S, 18k SiC EAMEHCIEAERICH WO/~ N Y v 7 A EO C JBIZhE LTI,
0 10dpa f2FELL DB & DR DO AR EMERH BT 72 5 TV D RBFFETILC SR O RS LT,
BN K f-Z~ b U w7 AT EET2 SICEAMEI 255 & LTnb, BNRL T2 5FTe SiC~ b U v 7 2Diit
HREHREE DR 24T 5 72012, SiC HEMEIO/ERL & R DS C BN KL 70 # SiC &7 I v 7 A& R L,
FERFIZEBNT, A F U ZTVHEZ L, B, MERMEOFMZITo, ZhETITHELNTY
HAERTIX, 300°C T 3dpa DIRGTE TlE, BN R F0BUC L2 - HEZLOEEITR LTV,
2-2. BRFHERER BN BIF 58 SiC EEMHEMDORR

BN k7143t SiC HAMEHZBI L CIE, SiC #lfE, SiCHyAR., BN AR, BEfEIA], /A 4 —7p X CHERR &
LTV T VT — MEREINBHSL L T D, RFENICT Y I L7 — b EBEATHESE, ERERRE
IZE DN 10 mm, AME 12 mOEM OIERZIT o7, ERINIZEMIZ. ~ ) —>0 Centre for Energy
Research |23\ T, i & 300°C T PCMI 3l 0 72 8 OFREEFER, 1000~1200°C 0> He B25E T Ot BAGAER %
WICHWBD,

*Tatsuya Hinoki', Branislav Hatala? and Zoltan Hozer?

Kyoto Univ., 2VUIJE, Inc., 3Centre for Energy Research
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FFTF LOFWOS No.13 B OZFAER VFI—U @i

Neutronics benchmark analysis of FFTF loss of flow without scram test No.13
FRA !, PrER vEC, Ui BRI, R PR, (1% B, BT IEBE
VR AR TR ZE B SRS, 2(RONEST

R R R R A OREE R B 7= K E mE T HGRER YT FFTF LOFWOS RERFENT B35 TAEA
et h7a =27 F (CRP) O F~—7 WNZHMLTWD, KR TIX, 77 > NEVRRERT O AT
& 72 5 OGS ERR S L ONRYFICE A 0B 72 7 ANgiEERE (GEM) ICZXE A0 7 41— Ry 7 IGED
I OV THET 5,

X—0—F: N U AGHEEFE, KEFESETHRGERE FFTF, ket U AEHEE (GEM)
1. 5

IAEA/CRP |Z351F 5 FFTF LOFWOS iRER D77 > NEWFFER L T~ —V fRNTO NG E LT g L 72
2 SO FERR B ORI & FEhE U 7o, [RIERBR Cik, S DS O 72 I T A fEiRMERE (GEM) 23, HF LA E
BRIZ 9 REERT SN TND Z ERFBTH D, M1IRT X DT, MEKTRIZ, NEINDHAE EH
HMF (FRY DL Na) JENEDNRT U RIZLY, FAEY 2 — VNOIRMMET L, FHEFRRICL A
D7 4 — KRRy ZIZX0, JFLHDOE TSNS, ARTIE. GEM OET /LOMKEF & LOFWOS
RBRFEOMEILTRFOAD T 4 — RNy 7 OREIZAE B U2 il 2 5506 U 72 #5582 ol 35,

2. REIEH - B AE
JENDL-4.0 75 —% 74 7 7 U L OIEHERFFHHEIC

L0 = ST A A PV 72 3 YT 70 BRETEBRELIC & %

EH NIl B 7

H A

G, WACE, Ay v a KON okt W EER cnon

WO IE 28 L. BUSEERRIL D TN % 137 ) Na;;%;hﬁ B e (= or >
GEM |25\ Tl WO BRI B L5l % P |-

Fhii L7z, GEM WOMEIZIE, W AR Na NS AELjQQVQE; @ Na

TS, B FRAZIL, FIBIN O Na AL 3% 25, O \

GEM WNOX v v 7HED Na 13FEH LT\ D, ZD7, Na & T IR %ﬂ(;[ﬁ%’

WEEZSE L TETMET DL, ADT 41— RNy el T T e

G HE /NI 5 L Z 2 Bs (K1 @), 2T, b

e RS RIS AR ¢ o ZFHICTRRIT 5 Na D%MI% i % i

iz BRI A D K D12, BUSRIZHIER LR
PR LTS (K1 b)) 2T heiE (MC)
WCTHEEEL . FME L 7=,

(a) WHEET L

X 1. GEM ¥J'&E K OFEWEE T v

(b) FEET IV

3. REHER oo ' e
4 2 12, Na iEhL{& PO SISEIZ VT, e 7e &
B\ . GEM 2% & L= MC (BB MC) K OJESE osL . ]
EL7-MC GEEMC) D 3@ DFEF ML LI 2 | is
BaRT, RERKOHE MC OREIE, $B5L< — £ f n
HLTHY . PG E KL LR ERTEF 0%y § 1OF . = )
MaERERLE, RESREESHh, BETAhSNEE 3 A _
1E. 3 DOFEOFERICET RO, RE FAREL Uig} . = "_MC:Monte Carlo
RRBITONT, WHEBHES % B L 7236558 MC 2% Ly [ A gggﬁgggg;gggmwh
TR M OV, MC B FE Ze 3/ Ne Al 3~ 248 & 72 L o MC GEM Heterogeneous
ZEEMERS LT, T R
4. BEE ANa level (cm)

GEM UGS FERRATIZ 1T P ER A IS 22 BBk U 7 FERE MC IS
LR ET VLN EETH L L oML ER. 7
7 v NEVRYERRIT DN T) & 70 % PO EERR B & B A LT,

BE

X 2. GEM S BE D ik 5

[1] Benchmark Analysis of FFTF Loss of Flow Without Scram Test (https://www.iaea.org/projects/crp/i32011).

*Kazuya Ohgama', Atsushi Takegoshi?, Erina Hamase', Norihiro Doda', Hidemasa Yamano' and Masaaki Tanaka'
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(1) BEHAFBREBRICEICI—FOHR

Development of transient behavior analysis code for metal fuel fast reactor
during initiating phase of core disruptive accident
(1) Code modification based on experimental analysis of transient overpower tests
RHZE—, WA REE] Y, LR R ORSE Fnd ek kG, B OEAKS, [UE HE’
"EETHF, °JAEA, °MFBR

&> JBIRBHF CBAEAEMT = — R CANIS % VT TREAT 4512 K 4@ H J1 3 BR O SUEHT 21T\ FREE O Hh Y
BiTo7, I— ROWBIZE Y, RERE OPEE A ECRENARELF - X OVARUAEIORZE (=2
A MV—2 3 2) 1L DS EIR T OREZFEO BB [ E LTz,

XF—U— N @EE, @RREH FOBREFK, EREE, FOLeM A M—Ya v

1. ¥5: SRBRBEFLOFOEES . (CDA) R, EEREFRIZ IS T 2 BANFER A E S F i o

R Z BT 2B AL EETH Y | IWAREIOIZE (=7 A M—y 3 v) RFAMEHIZ L 24

DG ERN 2 N e U 7= BRI 2 T 2 R B D, B ClI4e Bk m e i CDA &

KB FRMEAT = — R CANIS DRI 2D TV AN R E Th & Z A EBRERICHE-S < CANIS ORRGE

IFATOIN T W, £ 2T, KEOEPERERSE (TREAT) 12 X D1 )aER & %t 5 & 5T 2170

MEOHIHB Lo — FOBB 21T 9,

2. CANISDBEZE : CANIS L, IR ET L Z AT 2 AR & B E Y OBGHE T T L K O

ISEFHBEET ANORERIND 1| WLT ¥ XNV ELZEHEGT 5 2 & THRLERZFET5 1 )RR —

OB EMAT 2 — R Th 5, BN K-> THREHSMmPICEZ b FP T AEZBRE /1 & L, &

JBIREHER R DT 7 2 M L—2 3 RV VAV ER D ZE N TELME—DEEa— R Th D,

3. BRERMEMT . KET A XRESIHIEFTOBPERBLT (TREAT) CTirbhzidH AR 5> 5,

$155 U-19Pu—10Zr [wt% 1 BREHZ DWW TYT 407 M6 38R (BRBEAE=1. 9 at%. 5.3at. %) 3B LOM7 B (B

BEFE=9. 8at. %) P DORNEHIERIZE 2 BRI £ T A RICRMT 2 ol U, S ORI E-0RRE o A

B LT 7 2 b L— g3 AN K ABARGEZ i LT,

4, O—FHB: A oOBRICESE, LLFIC 20T CANIS OfENTE T PN SR 2 e B E 7=

IHMEE L7,

1) #EERAEE/ NI SN TWAD 7D, @ik TOREE R EE O KET VAR,

2) BREFOIREEEIR S CTEZ TV RN LD BREHNIE S BB O oA =B L. KT 7
FERRZEARIC K W DZEA b A Rk,

3) TV A RML— g ANIEETHREFE SO FP H 28R R Na (2 ARE B SR U TR,

5. 8B : o— FOWBAIH OMHTH 5% TREAT RERRE U Lt U7z, mIEslBrig O 9B A

EORBHAREHE (K1) BLOx 7 2 ML—2 3 2 XA KSER T ORZIEE (K 2) OFBMRm

EFpZ LR TE T,

6. B&E : SRREYF.LO CDA ERIBREIZI T 2 REHIRRT O ©° L N2 23 CANIS 12 K - THEMT C

~ N /E] -
ELRBLBGEONT,
mHBLR ~
4 c8s8sB8E8ss
A = k10 —CANIS 8 CANTS .
— ] o NG ST WETEARE
7 H 1.05 |- W63 5. 3at 1.05 M6IAER 5.3at% | ot
HRILF L E 1.00 > ~ 1.00 >
A H Ho.05 %0, 95 '-T.:\
H ETES #0.90
] @ IS ‘
X 0. 85 5085 " ke ] 7 48 7 i 2\
mHee < 2 PAELBRB 1 D AR 5 B &
= 0,80 0.80 p-1SEBBEDRIEE A
] \ \
o 0.7 0.75
----- AR 0.70 O T 4 s s 10 1w 14 e 8w
W ERRGRI (CANISERATAE ) 0 2 4 By e B (5)
© ERLALIER (RRIER) gy _ HETh
BT U-19Pu-10Zr R E > (PREERET. 9at. %) DB NEHERE (AHAELROBEAAONBAZED.D) (A EROBKANONaRAZO.1)
DERHBRBELOBITIER & RRERE O LE B2 U-19Pu-10Zr A E (R IBEEED Sat ) D NEXER P DI A RIGE DR HER RIS R LEEE

[1] REmfth, FTBPAFSE R 3 703060, [2] T.H. Bauer, et al., Nucl. Tech., #92, p325 (1990),
[3] T.H.Bauer, et al., ANL-TIFR-124 (1989), [4] E.A.Rhodes, et al., CONF-900804-5(1990).

AL, RIFEER BRI X — T OLFEFE [ 2 FEEEFILR 2 LM O 7= D OS] L THbAEbDTHD
*Hirokazu Ohta', Kouji Kusumi', Hidemasa Yamano?, Kazuya Ohgama?, Satoshi Futagami?, Sadae Shimada® and Yumi Yamada®
ICRIEPL, 2JAEA, SMFBR
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[3K10-13] Fast Reactor Core &Fuel 2
chair: Hirokazu Ohta (CRIEPI)
Fri. Sep 10, 2021 2:45 PM - 3:55 PM Room K

[3K10] Study on Optimization for reducing Sodium Void Reactivity in Sodium-
cooled Fast Reactor
*Hiroya Oike’, Masaki Morishita', Tomohiro Endo’, Akio Yamamoto', Go Chiba? (1. Nagoya
Univ., 2. Hokkaido Univ.)
2:45PM - 3:00 PM

[3K11] Study on Optimization for reducing Sodium Void Reactivity in Sodium-
cooled Fast Reactor
*Yuki Morishita’, Hiroya Oike’, Tomohiro Endo’, Akio Yamamoto' (1. Nagoya Univ.)
3:00 PM - 3:15 PM

[3K12] Evaluation of the impact of TRU composition on the core characteristics
of fast reactors during the transition period
*Hiroki Kato', Go Chiba' (1. Hokkaido Univ.)
3:15 PM - 3:30 PM

[3K13] Conceptual design of rotational fuel shuffling sodium cooled Breed-and-
Burn fast reactor
*Toru Obara’', Van Khanh Hoang?, Odmaa Sambuu®, Jun Nishiyama' (1. Tokyo Tech, 2. VinAtom,
3. NUM)
3:30 PM - 3:45 PM
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Study on Optimization for reducing Sodium Void Reactivity in Sodium-cooled Fast Reactor
(1) Design of Fuel Composition using a Global Optimization Method
R ZmIRY, BREOME Y, =R ekl AR ERY, T %2
VB, P ARE R

Na (AR EH 1T Na R A RAREANIEIZ 20 0T WRGHREZ AT 5, AR TIELEMIRIZES T
IZ Na A FREZIERE Y HIRBS & 2RETOWEZ BRI E LT, RN O B IREHEL R OB S
B ENE 2 REHERR ORREI AR & LT miE b s RICHOWTHRE T 5,
F—T—F: E&EF, NaRAa PR, B, BEHHE
1. 88 : Na A EHFE L, MEM TH D Na DRA FREApyoiq DI DN L4 L EERFRETRED —>T
bD, ZOBBITK L, fERIE Na AR A FBRF O FPEF- IR EHINS K D Apyoig P 230 - 7/ R 0552 L
FHVEN AT D G SN T E T, AMFTETITH 7R D Apyoig il 2 FIRE & §~ DRRET O PR TS | 7k L5
HIEN AZFED T 0 K0 BLUER R BB DERR 21T > T %, ARFER TITER 4 225 77 TR 23
FE STV D REHHL R OBTEAE & TEVBHER A R E L, &IE(L 21T > T2 ROV THRET 2,
2. BBIE - BHEEH . WP ES T DRI, PEHTEAE OBUHIREHERRC KRR Y 7 Ul E Th 5, =
DEIGEZFHESE LBV IECE S KELT VT XLEZEH L, Apyoig DI 2 Fnl &l L
oo T OB BERHIERITL2 < ko, < LSORFIRM 2, BHIC. RITEREME 1.0 ML L 722 X5 RfFE L
oo BBALSRME, S g =500[HAR], B HAROBREHER N = 20[fEAR], —HRELEUT & 2 REHER DR
s S G ORKEBE=10[%] & L7, FHHEERITEEE S A Lo RO 2 8E L2 ERIE AR & L,
W7 —2 & LT JENDL-4.0 (Z2-53< 70 BEEE, PURFERNT = — R 27 L CBZ 2 W T 1 A 71
FRY 35 148 H B OIRBERHR 24T o T RBER & Apyoiqat F R & LT,
3. $ER - B 4 EIEE L 7R R O %5 53l & 11 if
L L7alB bR R, U U L CTHE S5 235ThO, A

=1

Q

Ap019=0.05817
83.6[%]. TRk AF MOX BREF 100 £E7AHIE 0 F 75 00 ii‘?igz N
IZ & £ 1% CmO, (28Cm: 232Cm = 25:75 [wt.%]) 7 ?A:;;.Sg‘gtzsss«% ;
15.6[%]DIREHBERL STz, 75D 0.8[%] M DR e Skl
WChh, Ei. B 1 IR KT S B LR - CLESgN
(o, C- R, Bproi) DHEBZ R, B 1 105, et GRS e ™
GBI A DC. R > 1072 57272 . Apygrg IS 2K IC TR T
BTV ST @Apygig & B OB & FE ko, 28 HIFOE * koo DS AFEEEH (1.2-1.5) : C.R.0BIZAE(1.0)

w1 K1 T 7 B R
15 ICELEZH, RIECR>107FE 5727120, ky = B L BHREICN T & HRRRORS

1.5 Z 1R B D DApyeia MY LT o T2, @Apyoiq & EDHBEZFFOC. RS HEEME 1.0 IZELZHE. ko DK
FMHFIHD TC.R.~ 1.0E R B D DAPyoia D L T o 7o, FERE LT, kel XHFISMHEMNIC, C.RIZH
T & 720 | Apyoig I ZRTAHEIR 2 B 60[%] 08 L7z, S OEE LT, REHLEMEESEIA DO LY
BIRMZRHFAZRE, BOEE~D Ny 77 —RE0BENE%5 55,

SEXI

[1] H. Takashita et al., “Report on neutronic design calculational methods,” INC-TN8410 2000-011 (2000), [in Japanese].

“Hiroya OIKE!, Masaki MORISHITA', Tomohiro ENDO', Akio YAMAMOTO!, Go CHIBA?

"Nagoya Univ., 2Hokkaido Univ.

2021%F BRRFHE¥S - 3K10 -



3K11

2021 ERDRE

Na R4M FREDERIZF T -BEFORELICEET S5
(DR D BBIERFR
Study on optimization for reducing Sodium Void Reactivity in Sodium-cooled Fast Reactor
(2) Automated search of core geometry
HE ME, RML RN, ERE ALY, AR mR!
VR

A D EIZE S FL-HEO BEER 255 2 & T, m#lF O Na R A MREURIROMRF 21T - 72, 4705

PERA I IR AT & A T 2 CBZ & IV, A 7V HmAREIC BT 25 DI R 2 HF 5t L LT,

Na R A FERECA AR C & 205 015 % ZRoe M A BERRICB W TR LT,

F—0—F : BEF, NaRa FEH. LWBYE, CBZ

1. 8 Na®HESHEFIIMEAM Th D Na DRA FEEEAEICR YT WVEEZ A LTS, NahA FR

DB D G EE O FEFER A T OHECK T 2B EN W HMETIRIRE TH 5720, AR TR, IIB Yk

WZEES S FL-HEDKELZ A 5D Z & T, NahA FMREIKROMRE 217> 72,

2. HEEHE LA Lo LAEME L e MR BERRZFEER & Le, BRI JE BRI Y
U LEIRARRE L AR A NMREGHAERFC L, RRHE R OBREHEIR LD Na 23R4 FMbd 2 L GE L7z, #&

BHEBR OB G MR & & PR ERGITERE L CHBRREZIT e 7 — % 747 7 VIZ JENDL4.0 Zf ] L,

T A= 70 BEE L7z, BREHHLAR I U-235 : 0.2, U-238 : 77.5, Pu-239 : 13.0, Pu-240 : 5.4, Pu-241 : 3.1,

Pu-242 : 0.9 [wt %] & L7=, WA 7 /LT 148 [day/cycle]. Na ARA RERERGHRE SUTRBERIA & L7, BHEWMRR

WZIE, RPTRBRIE T 2 IR D IEICES W e RaE kT

NN AL EFEH Llc, RO EZ T 2 512 10 # 150 L-150¢cm

Ak L, 2O CRcb BT 5 FIEE 1t & ’

LU MREENRD Z L THRIELT 2, FlIFKIS ke

\ L o N E 00 |
Y e © - w
1. 2B 150 [em]BAF & L, Na BA RERSE L0 Al 50 J

WAMmRS

HOK B el % YR8 L 7=,

3RDTEOBELBRE HRBICHT D0k ° o0 o
R AERZR 1, K2 1287, flfSE M ke = 1, 28 R [
#2150 [em]PA F#&di7= L, Na A RERED /& 7 1 I SFE O EE R (S (IRR)
D b IEIR, W7 £61.1 [em], £ 150 [em] 15 000
Lipot, ZORBRIE. REFELICBOT Na B A R Ilog-x———-——-#-mza
BN & 72 % &\ 3 R TR & — L ﬁgig ﬁﬁﬁ%
oo FOW%, —UILIER TR TR O L HER# (LA o | :ﬁi%
(Fot-b =5, WFIE S IE555 [cm] & A>T, 1 ®oo | 012 §
BRSNS 2 80123 8 2 T2 R BRI B 2 0 o0 oo T
FU D LERE LR ROLEEOHRISM B B HREK ]

WIEEAITIE, AT O T TSR IRIE—K T
ﬂﬁﬁﬂiﬂi A EFEZDBND,
#i# CBZ OFIMICH - TUTALMHERF O THEZERIC TS 2 THW -,

2 P HEO R R (R IEE)

*Yuki Morishita', Hiroya Oike'!, Tomohiro Endo' and Akio Yamamoto'

"Nagoya Univ.
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Evaluation of the impact of TRU composition on the core characteristics of fast reactors

during the transition period
g R, THE 5
b E R

BRKAFIZ UO2 » MOX BREHE 24 L7254 & TIXBIL T, BAFEOEEDEWIC L S TRU MEKOIE S DX A
FATHI O AR O AR DR ISR U CRIE TR A i B RE L 7=,
F—T—F : ZREY A 7, mEE, SRR
1. B8 BATH & M o @ dE OVEREIZ OUNT 0 « BEZEMERIE ) & TRA *tti&a“é*ﬁﬁ%ﬁom\é
JE JFORBATHNC WO T, BRI OERRSIECBRE O WA, #7520 O FRALER R 1R 12
RSN DREFT O TRU MDA K E S A& L, ZHic iofm%m®mu%ﬁ%mﬁm#%@%$%®
ﬁ‘ﬁﬁjﬁé“ SEAT DR DD, LIcio T, BITHICRIT 2 @mdF v A7 AOREA RS 5 2 &2
HETHD,
2. BEIAER  BAKFREL xR & UTEMBITICIE, BB B T 62D mEAM bR 2 —E
YALETNEMH L, ZOBE 2T T UL ORIGEN DT A 77 U 1Bl T 5B E SN b
DT D, BRI OBROR # 72 887E (PR, BREFO FIHIELAL, BB OIRMEEE . A1 K3 (BWR) ., Jﬁsk;ef;{\
FHLEL £ COWHMRE) OEWICESE | 5 864 77— 2D AREHR O TRU RLALEIG 2 FH Lz,
%, KxOr—ANBE5NT TRU FEIZ IS R 25 U 7= @se o SR DR BEH R 2175 = }: T,
864 7 —AZN LU DWW THEBUFOIFLFFEAFIR L, &% OIFDFIEIZ DWW TR OfE & g L7,
F7o. BRRTORG L Lo mdie 1, mnE e 1 7 VE LRGN GEFRFS) O 7 = — X 2B
% KA MOX JREHE P EF & A #4700 JSFR-1500 & U7z, FHRICITAbHEE RFAR 15 T2 9E =R TR L
TW5 CBZ 22— RV AT L&V,
3. BRI ORE S U CRBERUGEE
Na R4 REUSEE, Doppler SGFE, FE5hiE 1257
FEPMETRIE (Bepp) W24 B L7, Fig.l (2, 1.00
ST O JF BRI R A BB ATEI O 4F O
FePED b2 7”9, BRBESOG B Tl ABE D
EWIZ Ko TEHN S DI R & 72
ENEL, BITHICBWTEDEA RS
= AN BN, NaRA FEISEIZD II
WT, BITHICEOGENKE L 725 -0.25
Z & &R Uiz, Doppler SUSEEIZR LT ~0.50 - II
X, BATHICRB W CHINES N D A D Kk orsl | | | . | |
EWNNS S 2D r—ARR bz, £z, Bug, Bmoy Vo, YMoy P, Pmoy SUo, Bhoy
BorpldF6 EDABET (Doppler G & [A] , . N
Ry N Fig. 1 BAMOITLEE
. (ZED DIRBEROGE . Na AR A REUGEE, Doppler SUGEE . Besr)
BEE ARSI SGHRMRE T I3 AT MFSERITE 52 JPMXDO02 19209423 OBk %5 1F 725 D TT,
SEXE [1] AW, fth, JAERI-Data/Code 2004-015 (2004).
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o
w
o
L
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I I I N —
[ |

Ratio to reference

* Hiroki Kato !, Go Chiba !

! Hokkaido University
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Conceptual design of rotational fuel shuffling sodium cooled Breed-and-Burn fast reactor

R

RTK,

FHRRIREL S v > 7 U U 7 W= &RIREN T R U O AmHAI T U — RoN— R gl
WU A A IV T TANV N T 7 A =0 T %ITH & TRREHEER @ dpa % 200 F2EIZHZ DD
7 — RAN— SR BEIRIE 2 BB T X 5 Z E BB B0

*ﬁ Flj‘ I_/‘/L\_o

F——
NN Ty =0T

1. #&

[EEARE S ¥ » 7 U 7T U — Ro3— L mddE (RFBB) (13,
FIRELOIRBER G IR & A VAR — 2 U ADIRWANEICER L, BB vy v 7 ) v 7T
BB S TR0 ORAIFLH LT M~BE S, BREHEA IR IR 5
W LT, ZOBRBEIC L 5 HEREE RO & &b

AN
RS VAT
PEAA AR —F 2 A DR E LA T

: T MU U AmAEEE, 7Y — RoN—

I T )

ol

Van Khanh Hoang?, Odmaa Sambuu?®, P&l

PN LEF I, ' HVER

!

SR D RS

[Z2>WNWT

WAE, BERRREL S vy T U T BRIREE A

HERREHI KRR Y 7 i3k 7 o %

=575

SRIRRIZIR D L&

(IR I DANERICRE S 5 2 & T, A ORES & It LIRB O BB 2 =l o2& Th 5, €

DESRER T O RSG5, ABFFRIE,

® dpa 238> H—E DA & 7o > T2 BRIZ
DL
2. fEMT

JEFIEIE LT A 1T S-PRISM 2 _X— 2 & LT, BTS2 3 1
R, Wﬁ%AWiE%ﬂ/%/7J/7 XV BE S dpa 8
ANVNI 7 A= T %

200 FREE & 72 o 723

WU T A= TOMBL LTE, BEIEROE(L, I FP
OHEt, TR TOESBHMOELEZZET LI L L LThThoO

ZhH A AT RFBB O RANIMEDRGET 21T > 72,
3. ¥R
K 1TIZMRICEDORZENENIY Ahiz
HONFERERT, Yy v 7 U THERE
(mmowgy%y7)yﬁpw@mo@ﬁm
FEZAIT 1% TH Y | £72 dpa $ 200 FRJE &
2o TS, BT OSSR DA EIOWFELT A
CTCIXEABOBAN 1%RETHNIE dpa &
mzooRmB%ﬁﬁéﬁézkﬁﬂ%f%é
ZEBHBMNIR 0T, EHIC

EHALMNITDHTEZANE LTS,

L BIRE R U 7 A REBB 1238\ T, B E S

EBR-Il TR SN/ AN MY 77 A =27 (MR)Z ] L7256 D RFBB
=1 i Stt
2 400 MW
PR U-27r
fiyzeeLn, 2 FFLES 200 em
RS =R 270 cm
MRBES v v 7 U v 11251
Vil
MR i HIH 9125 H
MR % R IRE ] 2125 H
2 fRHTRE R
MR D3h5 PRBHA AL B AL BB E AL
D +FP &% +FP [R%E
+HM1 %48 5%
kef (BOEC) 1.0050 1.0326 1.0254
ket (EOEC) 1.0153 1.0451 1.0384
SERIH R
£ (GWd/t-HM) 275 275 275
K dpa 201 216 208

WL EED S L0 BRI LT VA O TOMT2ED 5 TETH D,

*Toru Obara!, Van Khanh Hoang > Odmaa Sambuu 3, Jun Nishiyama'

Tokyo Tech, 2VinAtom, SNUM
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[3K14-17] High Temperature Gas Reactor
chair: Kazuya Takano (JAEA)
Fri. Sep 10, 2021 3:55 PM - 5:05 PM Room K

[3K14] Development of High Temperature Gas Reactor Cogeneration Plant
without Core Melting Part?2
*Hiroki Tsukamoto', Syoichi Horii', Taro Kato' (1. Mitsubishi Heavy Industries, Ltd. )
3:55PM - 4:10 PM

[3K15] Development of High Temperature Gas Reactor Cogeneration Plant
without Core Melting Part?2
*Hokuto Tsuruoka', Masaaki Katayama', Wataru Sakuma' (1. Reactor Safety System
Engineering Section, Reactor Core &Safety Department ,Nuclear Energy Systems, MHI)
4:10 PM - 4:25 PM

[3K16] Development of High Temperature Gas Reactor Cogeneration Plant
without Core Melting Part?2
*Takafumi lkeda', Wataru Sakuma' (1. MHI)
4:25PM - 4:40 PM

[3K17] Development of High Temperature Gas Reactor Cogeneration Plant
without Core Melting Part?2
*Shin Kusuda', Hiroto Tanishima', Mitsuru Nakamura', Takaya Kusakabe' (1. MHI)
4:40 PM - 4:55 PM
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Development of High Temperature Gas Reactor Cogeneration Plant without Core Melting Part2
(2) Study of the cogeneration HTGR's system design
AR E Y, R A, I ORER!
T=ZEETE )

SEBBLETIE, EHEOREMEEZA L, 232 900°CLL EOEIROBMNEY HE 2 @R AFEZIEH L, 24
TR B R AKFERE L RELWNL T 5EET AF =277 FOBELHIR L TWVWD, AT, Sik
HAF AT =R T 7 FDOT T v FIERAR BRI RRAARF IOV TR LR 2 e 5,
F—O—F: SRARF, KKXEE. 3Pz RL—Yay
1. #8

BRAAF 2L 227 T2 NI, KEOBFEH»ORERE L ATEEE LETo, KERERE L FE &L
THZ LR VREFIFEH N E —BICRHODEERT 5 2 & T, BAAMEBSE~OXEE AL THZ L%

27 MR OB & 5 L7z, F 1 ERTAIN 0 KB L R OV e
2. 2 RERE AERETEEE || REEEE
. B KFBER | #IOE NmYE | H97(8 Nm/E
IR A2 2277 0 ME, BEEKBELERZ W LT (125Nm/h) | (9FNmY/h)
HET #1160 Mwe #1190 Mwe

TR THY, BEICITEDENRIAENDEHET AL —
VYA T NVER L, AKZERGEL He H AMNBC L 5 BLEFEEN
H Y FHEBLORIAD H/KERGEEILEZRE LT, SRR

ISR S

smlen—E zzoMM

I }_ 7 KERAER
lu al " | |
Pl |

i | W i
‘]'H

=t !

B 1 RGRO EERBAR I T RBAREIHX), He T A § [ 0y T“ il Jﬂ‘k
-ty HABGHREN MRS, He FAX—ECRE (. [ | e inﬁw“l‘ =
T5E L BT, HX 20 L TKEEERMICEHROBME g~ e G, e

FRAAF V237 T v b OEERHAER

:[n

o KBRS AR TS ffmykﬁ{L%““ Akerm B

BRI KBTI 2> SR S AL, KARWERIZ LV kFEE
S g Al 3 %Léhtm$%3~%~@ﬁﬁé HE L
KFBRGENEINCERE SN TVWD Z b, KERE L RE
PHEERRT 2 2 L TAMABICBE T OREERL, 77 v

EEAE, KRG 2 TR L 9 2 KT ERKERS & B L TR
k#é%%ﬁ% EHAD 2 DO EMIBEIR AR E L TV D,

JEAAR X IR AFE A O EMEDHERFTE 5 600MWt,
ﬁ%ﬁﬁmﬁﬁiHﬂRﬁmiﬁﬂg9m%k§ﬁb\é%@%gﬂi%@ﬁbkﬁﬁ\%lﬁﬁmﬁﬂﬁ
& HE HEN TR R RIAR & 15T,

1%%

BRARFADIRTS U DTSV MERATHRORE, ERRHBEOEELZEREL. REHKEKLICH

[T5KEHNUEELHRBEENDRELEE-
BEXH
[1] HWWFn S, FLEEORWEIRT AP a Y = 3277 o bOKERLE - BE)ORFE., AARRT 1% 2020 FHROKRE

X2 mRATAFEa 2277 boBE#IX

*Hiroki Tsukamoto', Syoichi Horii' and Taro Kato'

"Mitsubishi Heavy Industries, Ltd.,
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Development of High Temperature Gas Reactor Cogeneration Plant without Core Melting Part2
(3) Conceptual examination of plant control
EBRE AR, Al IESR Y, AR WY
| =EETE,

SEBETETIE, BAEOLEMEZA L, 7> 900 CLL EOEIROEMNTY 82 @ik g AF&2IEH L, 24
TR F 7R AKBRE L REBEWN T LEBTAF 2 2277 FOBELZBER LTS, £z, 77V b
OIEGAFHE & U CRFEM ) —E TKFERIE L REBOAMOH L LR R 2 ED TS, AT
X, 2077 ok, EEGTIEOMSINE, RAMEEZRET D20 BREREITER 2 BT 5,
X—0—F: @A AF, 77 M, M-RELAPS
1. ¥E

FHRAAF 2 =277 ME, JRTFIFE, TAZ = KEBRERN & ISBEEO R D 3 DO =#
LN OIEERZIT O MENH Y 7T o NEBHIENIEME & 7D, 2 2T, BiFREAENT = — K M-RELAP5[1]
VT, JRFFE ) —E AR EREERS . B AGHBIGEIR O 2 D O IR ) 2 AT 21T
ST, AW TIL, M-RELAP5 OFEF /L OREEE, I QN BRI Of5 B %2 771,

2. BITa— FRUBBARFIC RIS FOBIFTETIL

77 v N OBREMRNTIX PWR THEAEDH D M-RELAPS Z# N TED, 1K~ T LR, 2kA~NY T LR
ZET AL L, KERERMECOWTIL2RAY U LROBRSEMEE LTS L 7-,

3. M-RELAP5 01— F# A= B . o mEmi

JEFAR B ) — E T o JE IR BRI RS, B ARB e EER -
DBYVFREMRIT 2 T LT, Ny 77 BSOS E S O R E SR ;V““””“““”{w%mwww
1% GTHTR300[2]0> B & 1 % B 5 % I TR
4. BITHER )

Z 2T, HAMBIEGEIEOEEG X 1 1TRnT, KFE
RUERRAE~D 2 KA~V 7 AR (PR HRZR(THX) Y /7)

% 1%/min TIRTF W, £20%., BOHX HAhZERKIE © 1 2 3 4 5 € 7 8 9 W 11 1z 13
Too ZORE, X —EUICHATHIRE, £, WEOSM AL
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SE X

[1] ZZEETHERW. [ =2 PWR HEAFEENSROFIMTMIHEDL LV ET T 7 o7 v Mg 22— R\ T ) MHI-NES-
1064 2 1, (2016)

NEE

2] WE—E, FETR, SHE 30, " SBIRFH AL —E U HEEY AT 4 (GTHTR300) OR%FAIZE,”
H AR 7 )15 TSGR 3CRE,  Vol.1, No4, p. 352-360 (2002).

*Hokuto Tsuruoka', Masaaki Katayamai'! and Wataru Sakumai'

'Mitsubishi Heavy Industries, Ltd.,
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Development of High Temperature Gas Reactor Cogeneration Plant without Core Melting Part2
(4) Approach to Safety and Selection of Safety Analysis Events
HLH BT, AR M
'ZEETHE
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Development of High Temperature Gas Reactor Cogeneration Plant without Core Melting Part2
(5) Feasibility Design Study of Main Components
“REE R, wE R, PR, B RES Bl
V=B T ERAST

SHEBRTETIE, BAOLEMEZA L, B2 900 CL LOEROBNERY HE 25 RS AFEEH L, 74
TR FE K ERE EREEZ WL T @B A2 =277 FOBEZEHEL NS, AfaTIEr 7 v
N AT D ER AR R & U C PRI BASRHAZR . e OV AR B HASR OME SR RS R 2 T 2,
X—0—F: @RA R, B, ARG, BEMER, ~V Ira g, Tr—rT7 v
1. &5

ERA A2 Y =X 7T 2 b TR R B AKRFROERE ~ B A G35 720 O P EEHLERIZ OV T
X U I a A VRURBE AR Lo 28 X BSHER, 7T v MEERRICHEET D F AR T I
MR LN R ENT L— b7 ¢ VB HER 2T 25 CTh 0 . BREHERIE OB ERIER K O EERK
EEIR) (TkF L CPERR, A OBEIS R & S L7,

2. TERHOBZHRE
2-1. AR RBORFR

HE B DR EE T~ v af VAUREVE L L TR
0 REVE ORI BRI 2 BT 5 2 & T mEERED ) E
ORISR AR 0/ R & ATRE & U7, 72, B HL
BERNITEERRETHY . BUC L @IS NORENBREEND

B 1 A S S i X

e, BUSHOBRMNAEES N AMEL LT, v =h—/L FR 1 RS IR
e s y v G DL et A [ Ve ~Y AR
EREDRA Lo, TORE. X1 OBEEER & & 1 ORARM pEpnE=—— g
%Z’)Sﬁ% %hﬁ:o ERELR S /RR/ > F 45mm/6mm/65mm
2-2. BARTMBORR A H 4258
Ay = LY ) by 0 ~— o —r = . WTE%MH%/E&S <I)6m/12m
PEAERFHRE RN S aY = 27T M ERE LRGSR | ikt A
ARE & #1500ton
st U TRV REM T 2 3806 L 7248 R, A 6.7m., & S50 30.5m R
A N7 =ru= s 2 ““7')5 %% ~
DIFALEE (Fe2) DO, 1o, RERINHIES D _ i
72 Tr— b7 4 A
HABLHREBR TV — 7 4 a7 HOBEREZWINT HEY 2 |paw B R A 5347/ 3
. - e . B |7 o vy s /ma /2E | 12/ 1 0mn, 0. 15mm
F/D%%U*%ﬁ%jt%ﬁﬁ Lf:v\jﬁ%%ﬁ%%%m Lko IREIE RS @S 880mm,800mm,~ 1023mm
e s R I 8324nm,/ K927 ton / 63

3. &R

R A3 Y = 2T T 2 MTEBT DR OB SRR 2 F i L, P HEPSSIASH MR EMERE OBLRIZ BV T
PEARANLMED B L 2155 & & BT, HAEPUHSRIIMERN RGO N— R L R 2 MERERE LT,
BE
[1] S R 5T SRS 1[4],341(2002)

*Shin Kusuda', Hiroto Tanishima', Mitsuru Nakamura', Takaya Kusakabe'

! Mitsubishi Heavy Industries, Ltd.

2021%F BRRFHE¥S -3K17 -



Atomic Energy Society of Japan 2021 Fall Meeting

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

[3L0O1-07] Fusion Instrument Engineering
chair: Juro Yagi (Kyoto Univ.)
Fri. Sep 10, 2021 10:00 AM - 12:00 PM Room L

[3L0O1] Investigation of liquid test blanket module for DEMO reactor
*Teruya Tanaka', Masatoshi Kondo?, Yoji Someya®, Shinji Ebara®, Takehiko YokomineYokomine®,
Kazunari Katayama®, Ryuta Kasada®, Ryoji Hiwatari®, Yoshiteru Sakamoto®, Takashi Nozawa®

(1. NIFS, 2. Tokyo Tech, 3. QST, 4. Tohoku Univ., 5. Kyoto Univ., 6. Kyushu Univ.)

10:00 AM - 10:15 AM

[3L0O2] Investigation of liquid test blanket module for DEMO reactor
*Masatoshi Kondo', Masatoshi Kondo', Susumu Hatakeyama', Naoko Oono?, Teruya Tanaka® (1.
Tokyo Tech, 2. Yokohama Natl. Univ., 3. NIFS)
10:15 AM - 10:30 AM

[3L03] Time delay of the thermocouple system in divertor plasma heat flux
monitoring
*Hiroto Matsuura’, Bui Xuan Nhat Son', Yousuke Nanashima?, Shinsuke Ohshima®, Kenichi
Nagaoka®, Hiromasa Takeno®> (1. OPU, 2. Univ. of Tsukuba, 3. Kyoto Univ., 4. NIFS, 5. Kobe
Univ.)
10:30 AM - 10:45 AM

[3L04] Tensile properties of helium-implanted tungsten alloys
*Takeshi Miyazawa', Ryota Kanamaru’, Akira Hasegawa' (1. Tohoku University)
10:45 AM - 11:00 AM

[3LO5] Effect of Er,O; interphase on SiC fiber reinforced W composites
*Yina Du', Tatsuya Hinoki' (1. Kyoto University)
11:00 AM - 11:15 AM

[3LO6] Effect of pressure on gas retention behavior in bubbles for beryllium
*Yutaka Sugimoto', Kazutomo Hara', Kouhei Sano', Mitsutaka Haruta?, Hiroki Kurata?,
Jaehawan Kim?®, Nakamichi Nakamichi®, Mitsutaka Miyamoto' (1. Shimane University, 2. Kyoto
Univ., 3. QST)
11:15 AM - 11:30 AM

[3LO7] Development of a Calculation Method for Neutral Gas Pressure
Distribution in Intermediate Flow
*Konan Yagasaki', Atsushi Okamoto', Takaaki Fujita', Minami Sugimoto’, Shunya Higuchi,
Muneo Koike', Yangyi Ma"' (1. Nagoya Univ.)
11:30 AM - 11:45 AM

©Atomic Energy Society of Japan



3LOT

2021 EMDKRE

REFRBETRA ISy FEDaA— LD
(1) LiPb B2 HHE Y 21— ILEREHRE
Investigation of liquid test blanket module for DEMO reactor
(1) Design investigation of self-cooled LiPb module
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Investigation of liquid test blanket module for DEMO reactor
(2) Evolution of interface technology for MHD pressure drop reduction in self-cooled LiPb TBM
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Time delay of the thermocouple system in divertor plasma heat flux monitoring
RN BN TART =y MY G R OREEST S, ki B4, T e S

YRR, 2R, PHEERKR, ‘A, SR

T 1375 X SRR DR 5 B 2 3745 720, EMAE0 W RIH & i < SO0 E 7L 2B LT,
RIEPE 5 =5 OWREITAER TE=S — L, IWEEZE T DTN A XONS 7Ry —7 Y Ml x
ey —ZiGh BELZ, LLand, REOREREZLT 7 A B IV AND PRI N HIRE
OWEHZE(L L DR X CBRTH Y, ZHISBERHIEO SGEOMB L Bbh s, AP T, OB
DRI TELREAT o 12,

F—T— K XA N=F—EGRR, B, —RpRERLET L

1. #E

Fx TR EDOWRIEEZRNT, 77 A~BE 2% 17720
RO A BT DRI OB R 2 HEE T 5 k%
BEL, ~UA by )~ 10/PDX OEGFMEH »
gl —A—F—DUBEEEDTE[1] ¥—F v MEEDE
=2 —HEENE 7T A BAwIZE ST 52 & T, HOE
FIGEOMENIIFF SNz, LrLans, EEOTF T X~ —_—
FEETOWETIZIZANCD L Y LERERED T — T {re)
ZBFHIL. T bHEE SN D BGRIRO I, ED
IRFREIE & TG ER RN 2N b D & 725 T, [2]
2. M/RLR NB 2 & HRERATEROEKIE

W~ 10/PDX TEEICEH SN/ e ) —A—2—4
— 7y MBEOKRIGE Z EMIZHHX 572D, AP E—LDT7 A NAZ L RT 10 IV
FRREOE VA =LY L, BGEME 5 DINE2dil~l, K1iE, 20 161TH5, BExfiT, B
NG 1.5 B85 I U A— MLOEICERE I TWD, SEVEHLE £ COREHBIRFRIT 8 &
W42 R VBT, +oRWREREN THEND(KOTRMEROEER), Lo Lan b, FEEOEES
FEHOKERBRE L ORI, X202 -< 0 LEISEE R L TWD, ZOREMEBSOINET, #h
IiftlTy =80 K1Y 120 2 U RO —RENARTET /MUELT D &, ZTOFME LS HHTE TV

BIE, TIROD > — AT Z BRI 2 AW EIC LD . &Ry — A CTOERPUIC X 2 RfENL 100
VROF—H—ThnrZ &L, BEXNOX—7 Y h~DEEOIEIZL D, ZOBNREMNKE LD
52 EDER S IV T WD, ABFSEIE NIFS X R 3[Rl 28 (NIFS20KUHL099/NIFS20KUGM153) 45 L OV i
JE[EAFE(NIFS20KLPRO51) DB 2 521 T\ %
SE X
[1] H.Matsuura et al., IEEE Transactions on Plasma Science 47 (2019) 3026-3030.

o
b

o
w

)
~

CH2

Temp (K)

o
-

Sim. atx =1.5mm
Sim atx=3.5 mm

b od
=)

1. NBTARAHZ L RTOHa ) —
A= —IEERTOH —47 v MNEE
HIE B,

[2] H.Matsuura et al., 24th International Conference on Plasma Surface Interactions in Controlled Fusion Devices (online, korea).

"Hiroto Matsuura®, Bui Xuan Nhat Son?, Yousuke Nanashima?,Shinsuke Ohshima®, Kenich Nagaoka*, Hiromasa Takeno®

1OPU, 2Univ. of Tsukuba, ®Kyoto Univ., *NIFS, SKobe Univ

2021%F BRRFHE¥S - 3L03 -



3L04

2021 ERDRE

ANJQLLAVEFALEEE VTR TUOEEDEREE
Tensile properties of helium-implanted tungsten alloys
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Effect of Er203 interphase on SiC fiber reinforced W composites
*Yina Du!, and Tatsuya Hinoki!
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Abstract (approx. 55words)

Er203 with or without C were used to protect the SiC fiber from the reactions with W in SiC#W composite. And the
results show limited reaction zone can be observed in the composite with only Er203, but the pseudo ductile behavior is
not obvious due to the strong interface between Er203 and SiC fiber. While for composites with C, weak interface can be
obtained.

Keywords: composite, toughening, diffusion barrier, SiC fiber, tungsten, Er203

1. Introduction

To ameliorate the brittleness of W, SiC fiber was selected as reinforcement to improve its toughness, because
of high strength at high temperature, and the close coefficients of thermal expansion between W (4.6x10-6 /°C, RT) and
SiC (4.7x10-6 /°C, RT). However, severe interfacial solid-state reactions happened after high temperature sintering,
generating carbides and silicides. Then, the damaged SiC fiber and generated ceramic phases will deteriorate its
thoughness. And the lower content of W cuased the low thermal conductivity of composites. Therefore, an effective

diffusion barrier is very essential for SiC and W composites. Er203 was selected as diffusion barrier in this work.

2. Experiment

SiC fiber reinforced W composites diffusion barrier were fabricated In this work. And the diffusion barriers
were only Er203, Er203 with carbon black powder, or C layer formed by phenolic resin coated firstly then only Er203
respectively, in which Er203 slurry were infiltrated in fibers. Then the slurry filled fiber was dried at room temperature.
Subsequently, the coated fibers and 0.08 thick W foil were cut to the size of 40x40 mm?. Then they were stacked together
and hot-pressed at 1700 °C for 1 h under a pressure of 20 MPa in Ar atmosphere. Tensile tests were carried out at room
temperature to evaluate mechanical performance of the sintered composites. The geometry of testing bar is 1.5%3x40
mm?®. And all surfaces were polished before tensile test. Microstructure was examined by scanning electron microscopy

(SEM).

3. Conclusion

Diffusion barrier to prevent the reactions and the interface to deflect the cracks in composite is mutually
exclusive, and similar phenomenon can be found in this work. In the composite with only Er203 as diffusion barrier
dominates in the composite, revealing that the thickness of reaction zone reduced a lot compared with composites without
diffusion barrier, but only limited pseudo ductile behavior can be found according to the stress-strain curve because of
the strong interface between fiber and Er203. Then C was used to get the weak interface between of fiber and Er203, in
which carbon black powder or C by phenolic resin were used. And the results show C/Er203 composite can obtain more
pseudo ductility than other composites, while with low strength. Besides, short fiber pull-out behavior can be observed.
But for both composites with C, the thickness of reaction zone is a little thicker than composite with only Er203. Besides,
almost no silicides were generated. Therefore, it is meaningful to use C for weak interface to acquire the pseudo ductility

and Er203 as the diffusion barrier to impede the reaction, but the most suitable thickness need to be further studied.
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Effect of pressure on gas retention behavior in bubbles for beryllium
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Development of a Calculation Method for Neutral Gas Pressure Distribution in Intermediate Flow
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Aerial radiation monitoring via manned helicopter around nuclear facilities
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Car-borne survey and gamma-ray imaging by vehicle-mounted gamma-ray imaging system iRIS-V
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Development of the presentation technology of spatial radiation dose rate distribution
using mixed reality
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A handheld dust collector to prevent the scatter of the MOX powders around the workplace
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Measurement and calculation analysis of shielding material's performance for MOX containing Americium
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HIWRET—H), Flo. BEHHER S — b OWERIEREIC SV TN « BFEEZITV. 2 Am 25 H T 5 MOX (2
k92 BN FOER S — b OBERIEREZ T2 — R CRMliCE 2 2 L 2R L 7=,

*Toyofumi Okada', Tomohiro Shibanuma', Fumiya Honda', Akira Komeno', Hiroshi Kikuno'
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R - PHFEHRMIER T S SRHGEREDORRERE ()

High efficient gamma and neutron shielding using Gd,O-S (2)

il = BEE 2t SEVES, NSl PR fERR PR, RN EHC
VHE TR —V AT AR, *HET V=AY —E R X —F 3 )L,
SR~ T U TV, CALHEE RS, O AbEE KA R R

y R BARYE T O AR L 0 HENER GERTTE . D OBURBR - B TEE O BRI A AT TRERR
TE D, B LB GER AR 2 B Uiz, BRI LS R Y =7 A(Gd0,S:LL T GOS) & lEfichs BHZ v = 27 1
— b33 K OMAR 2 FE O MR R O BN B e B & S U 7o,y BROXR b B T0) 3 L OB M7 Ol 512 %) L
GOS HERAAN R E 2 v 7 U — NMEORERERURIZ I RI%LL EOERGHNREZET 5 Z L 2R L,
F—T—F: BURBR v R R A, VR Y =0 AkE. GOS, v TFL—X

1. #§
JR -7 B R %o/ NRE . RS, T VAT A Y TR, B s & R AT B R OO i
. ZENOEFIHT HBEOL L « BT 5 ECTEERER CTH D, vt T, T2 4
L 22 DR T do 5 28, e RINLAR (IR E 2N B 72 > TN D, T DD PERIE, y s P16 Ly
FNENRR DB CERR AT > TR Y | RERFMALEL LT\, Fxld, y - PEFOmFIZEm N
RN E A R GOS ZMEHZ AW TR R ORRE 21T - 72, BB ORI R IMA 125 & Fi & . 4RI
BiEFRER O FEhafE R A OIS T D, Bas
2. BEHREBREBEDFE )
a7 ) — b R OWHR 2 FEEE O GOS Wik o bl & LT, 8k,

HExiE

rs
=

&

o

3]
i, shkOEa 27— MEHFL, ZNENE CBEERDOE X uf>§ .
(5.10,20,40.60mm) % ¥ o 7= BB BBRBI DO AT » F 7= v D4 L e h

VINERE LR, TR TR IREE K OBFREMES

(LINAC)Jifiz% HUNS I2C, & T3/ ¥ —X i O 1 0 IR %17 v
W, B S mO SRR A RE LT, XBRIZOWTEA A—V v
77 L MNP % Y > 7V I BRI L P T OU Cid Dy
& TS ERE L TRIIE T CHAME LT Dy % 1P IZHES

20 0 a0 50 60
AFUTHIvUEE (mm)

1 ZFyTVIySEEE X #ERES

B &M xHE

L-al
W
LIoA A— VG DOFEAELY #5570 & BB A % 38 L 7=, g
3. REBREER B
1 5:7‘:&(‘)%3&%0)}?%%@ X %ﬁ@i@%”é\m%%%%ﬁo GOS s :/ H\: -8 =P —& -GOSiHflS —e—GOos1YY —— Fo St

0.001

27V — b O} GOS KR 238k D EGHS & R ORI R 2 BT 5, CY RureruEs e
2 DB FEBEA ORI, GOS 327 ) — FROGOS fif B2 ATTImYRSLRTIE TR
JEDEE Smm T 2~3%FTRHELTEY, Ear 7 U — L0 1 AARE#R LTH RS OERHREN S
Nz, GOS BEHA 1| FsE Ty M e P+ Om F 22 R B HERTTE 5 2 L MR LT,

“Kohichi Nakayama', Koichi Nittoh?, Yukihiro Fukuta®, Takashi Kamiyama*, Hirotaka Sato* and Yoshiaki Kiyanagi?
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PVA-KI FIVBEFHDOREA D =X LBHRE (3)
Study on reaction mechanism of PVA-KI gel dosimeter (3)
WO TR L UL Z v 20 FHR HKER 1
YEH TR, 242 U ATRK

T, BRI AR W TR G I 2 /LT 2 FIER RO TV D, AWFZEETIE, PVA &
KI 2372 % ZVIRME R EGH 2 BR% L2 D, 2 2T, PVAKI Zuid, ERIBEHIC L v REICEE L, R
AR E (2 360N T 490nm (SO EE DR &2 7”9, BIE, A7 VHEREFHIR L TREEER OV DN IE RS R

&iﬁ%@_owfﬁﬁbfwé ABFFETIE, X SRS & RIS YERIRIE T S in situ JlIE S AT L%

L. BEFROEND PVAKI Z L2 DB EH LI T 5 2 & ailk AT,
#—U—°:4 FRREGE, BURRMEEE. FOURER. RGBT
1. #S

PVA-KI 7 /ViZ, BEGHRRAS AR CEE L S D 2Gy DL EWRIGRR & c 38\ T I X < B & Al ik
Ffir & LTHITE - BRI AT TV D, ARBFZETIE, PVAKI 7L OREIZBWT, WILE L RGB JIED B
KON G OEMHBIRIRICH D = & & R U7 plif V& HIZ, PVAKIL Z VTR b Lie X #RERE & [RIRFLIZ SRR
IHIE AT S5 Z L3 FIREZR in situ JIE S AT HAEME L, EROEVD PVAKI F VT E 2 58545
MZTHZEEHBE LT,

2. EB

AL T L7 PVA-KI 7V iE PVA(E A 2000, 7 1L 86.5- 20000
89.0 mol%) 5.5 wt%, Kl 9.1 wt%, 7 3.6 wt%, FhE 49wt %5
ATWD, BEE~O X HRIRSHE X SR 2EE (B 245 MBR-1520R- 28000 1
4) ZEM Uz, WS, L 150kV, 7 4 /L4 AL0.5mm+Cu
0.1 mm Z[EE L, EEH 5~20mA, FREFEEEE 400~500 mm % 28 b &
HHZLICEY, HEFK0.34~2.04Cy/min 2L SE72, 22T #1500 |
BRI X RIS B ICRR B STV D EEERIC X 0 IE S, ARHF
72 THRESE L 72 insitu JIE S 27 A%, JEIRICIOEI R 500nm D% 4
A A= REHEAL, ZRBICERE F=2 2 Wy T - S
$11059-02DT/-03DS i L 7=, Z 2T, W7 —k P K% 400 T e e e
~540nm Z#ATZ, KEEE 1 cm © PMMA 5 ¢ 2K & /12 PVA-KI
TN BN UTCRB O SERIR D=2 T w7 o b & R fRE Lz, =

2T v MAGER X BRERST L7223 5 10 BRI TTT - 7.
&ﬁ%ﬁ&U%ﬁ

[ 112 0.34~2.04 Gy/min O#E=E T 15Gy X MU L7 IESMETO, insitu JER R 2 R~T, KRR

2B % 15Gy FEFDOZ S H v 2 hOHIIZI W T, BERORDITHE LT h v T H1E
BARSNT, AL, PVAKI 7~ X BIBEIZIB VT I3 ERMBESCICEZ D Z 2R LT 5,
Z OFEMITFRERF ]S T 5,

SE X
[1] T. Sunagawa, G. Harvel, Y. Aoki et al.: Memoirs of Fukui University of Technology, vol.49 pp.93-98 (2019).
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*Takeyoshi Sunagawa?, Glenn Harvel?, Yutaro Aoki®
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RIORCBTEINARE, BEIUFMICHT HIERERBS R
BIE L EEOBEMBRFT — BRFLADEBFENI A TITL 58 —
Mathematical analysis of radiation effects on neoplasm emergence and life-shortening in mice

— Analyzing the differences among histological cancer types —
TN EELY, RO BRZE, HEh BRR, gk SUE, BT RS
VRROR, 2BAVEIR, G BRETAT

TaBBAREE TOPAMTEDHCZFEODT 2BHET VLT, FMET /) EREL TN D, AFEE
TITRTRIOMEHT 2 R R S, ETE0 AT DREMR T 21T 5. BIES A 2P RBLA N D 0 L. 45
S OFEMET NDNRT A—=ZOME, BIOENOITHT D HEHEEOENEZT D,

F—T—F : BUHR, EERRE, BA, BERET L

1. ¥E
ﬁbﬁ%ﬁﬂ%&mm%ﬁ@%ﬁmTimémtv?Xﬁﬁaﬁﬁyvﬁ%%£ﬁ®?~&mmégm\
FamifEE TNADIRE] & TRARENDIELE ] O _BEEICHT., HMET VIS 2T 217> T\ 5,
2020 FRRORZIZENTL, T2BRA) & HEWY Lo3E), THIM ], TR AL O 3 D258 LI fEiric
DWTHE Lz, TRBRA) &3 ODBEOTNTNIHEMET VA LR, BRESA TIXhosEE
T ITRAORAE ] TR LD RESBEIULT 203, 2007, BIRIT TDRAENGILT] £ T
O Z T, & LRTIUTEFIRAE BRTE RV EV I FBRIGE LN,
2. BRITNE

FRDEIED AR T DIRTRE R AE Ul 2 RGE T 570, ABETIHAIEONEZEE S, HE
PATKET DRERIZR RN 24T 9 . BARBOICIX, B A& MR B B L, RISk 2 f#dT
FERAZHT D2 LICRY, BURREEOEVWEERRT D, BEMOERT -2 L0, EoBEIIEENLDIN
AEME L, OEFHRT =2 LGP ARET =2 555, KEoBICx L THMET V2L, [DA3
EETOVHHIR] & TRAFENDIET L TOVHHIR] 2K, 2 b OfED R FE(20 mGy/ H X400 H
R & FERATEC L D XS IZBb T 20 & i~ D, Fio, BERBHFIC L 2HFGET VORI A — 2|
DEALDH M A FHBBLS D B REET 5,
3. &4l

BlE LC, ERBSAZEE, WIEICKHIL, BSADOREICKT 5 BRREBOMIT 2275, Th bR
NEBER ET D~ ADN, EENE DR & 72 D DS AT D REANT T 2 BUR SR BT, 8 IE T
180 H., WIETITH 100 H DG L 72 o7 (BB ARIETITN 160 H),

SEXR
[1] S. Tanaka et al. (2003). Radiation research, 160(3), 376-379.

[2] I. B. Tanaka III et al. (2017). Radiation research, 187(3), 346-360.
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