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Oral Presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 401-1
Basic Properties

[3B01-05] Physical properties of molten core

materials
Chair: Takeshi Sonoda (CRIEPI)
9:30 AM - 10:55 AM Room B (Kumume City Plaza - Gallery 1)

[3B01] Physical properties of molten core materials
*Shinsuke Yamanaka', Yuji Ohishi !, Hiroaki Muta®, Ken
Kurosaki' (1.0saka University)

9:30 AM - 9:45 AM

[3B02] Physical properties of molten core materials
*Yuji Ohishi’, Florian Kargl?, Fumihiro Nakamori',
Hiroaki Muta®, Ken Kurosaki', Shinsuke Yamanaka'*

(1.0saka University, 2.German Aerospace Center
(DLR e. V.), 3.University of Fukui)
9:45 AM - 10:00 AM

[3B03] Physical properties of molten core materials
*Fumihiro Nakamori®, Jirgen Brillo?, Yuji Ohishi’,
Hiroaki Muta®, Ken Kurosaki', Shinsuke Yamanaka'*

(1.0saka University, 2.German Aerospace Center,
3.University of Fukui)
10:00 AM -10:15 AM

[3B04] Physical properties of molten core materials
*Toshiki Kondo', Yuji Ohishi', Fumihiro Nakamori',
Junpei Okada?, Takehiko Ishikawa®, Yuki Watanabe®,
Hiroaki Muta®, Ken Kurosaki®, Shinsuke Yamanaka'~

(1.Graduate school of engineering, Osaka univ.,
2.Institute of material research, Tohoku univ., 3.JAXA,
4.Advanced Engineering Services, 5.Research Institute
of Nuclear Engineering, University of Fukui)

10:15 AM - 10:30 AM

[3B05] Physical properties of molten core materials
*Yoshitaka Daijo", Yuji Ohishi, Toshiki Kondo",
Hiroaki Muta®, Ken Kurosaki', Shinsuke Yamanaka'

(1.0saka Univ., 2.Univ. of Fukui)
10:30 AM - 10:45 AM

Oral Presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 401-2
Nuclear Fuel and the Irradiation Behavior

[3B06-09] MA fuel
Chair: Shinji Sasaki (JAEA)
10:55 AM - 12:00 PM Room B (Kumume City Plaza - Gallery 1)

[3B06] Study on the physical properties of non-

stoichiometric oxide fuels with high minor
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actinide contents
*Kosuke Tanaka', Takayuki Seki', Hiroshi Oka’,
Tetsushi Matsuda?, Hiroaki Muta®, Ken Sekioka®,
Daishiro Tokoro* (1.JAEA, 2.JFCC, 3.0saka
University, 4.1DC)
10:55 AM - 11:10 AM

[3B07] Study on the physical properties of non-
stoichiometric oxide fuels with high minor
actinide contents
*Tetsushi Matsuda®, Hiroaki Muta?, Kosuke Tanaka®

(1.Japan Fine Ceramics Center, 2.0saka University,

3.Japan Atomic Energy Agency)
11:10 AM - 11:25 AM

[3B08] Study on the physical properties of non-
stoichiometric oxide fuels with high minor
actinide contents
*Hiroaki Muta’, Naoki Kato', Kosuke Tanaka?, Tetsushi
Matsuda®, Yuji Ohishi’, Ken Kurosaki', Shinsuke
Yamanaka™* (1.0saka University, 2.Japan Atomic
Energy Agency, 3.Japan Fine Ceramics Center,
4.University of Fukui)
11:25 AM - 11:40 AM

[3B09] Study on the physical properties of non-
stoichiometric oxide fuels with high minor
actinide contents
*Naoki Kato', Hiroaki Muta’, Kosuke Tanaka?, Tetsushi
Matsuda®, Yuji Ohishi’, Ken Kurosaki', Shinsuke
Yamanaka™* (1.0saka University, 2.Japan Atomic
Energy Agency, 3.Japan Fine Ceramics Center,
4.University of Fukui)
11:40 AM - 11:55 AM

Oral Presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 401-2
Nuclear Fuel and the Irradiation Behavior

[3B10-12] Molten fuel, FP behavior
Chair: Kosuke Tanaka (JAEA)
2:45 PM - 3:35 PM Room B (Kumume City Plaza - Gallery 1)

[3B10] Leaching tests of TMI-2 debri samples and LWR
spent fuels
*Takeshi Sonoda', Kenta Inagaki’, Takanari Ogata’,
Daniel Serrano—Purroyz, Jean-Paul Glatz?, Vincenzo
Rondinella® (1.CRIEPI, 2.ITU)
2:45PM - 3:00 PM

[3B11] Synthesis of CeO, based simulated fuel
containing Csl to evaluate the release behavior
of Cs and |

*Yuki Takamatsu', Ken Kurosaki'2, Hiroto Ishii',
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Masahiko Osaka®, Kunihisa Nakajima®, Shuhei Miwa®,
Fidelma Giulia Di Lemma®, Yuji Ohishi®, Hiroaki Muta,
Shinsuke Yamanaka™* (1.0saka Univ., 2.JST PREST,
3.Japan Atomic Energy Agency, 4.Univ. of Fukui)
3:00 PM - 3:15PM

[3B12] Behavior characterization of volatile fission
products in meltdown nuclear fuels by a method
in consideration of surface and interface
effects
*Hiroto Ishii', Ken Kurosaki'?, Yukihiro Murakami®,
Yuji Ohishi”, Hiroaki Muta', Masayoshi Uno®, Shinsuke
Yamanaka'?® (1.0Osaka Univ., 2.JST PRESTO, 3.Univ. of
Fukui)
3:15PM - 3:30 PM

Oral Presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 401-2
Nuclear Fuel and the Irradiation Behavior

[3B13-17] Liquid fuel, MOX fuel

Chair: Hiroaki Muta (Osaka Univ.)

3:35 PM - 5:00 PM Room B (Kumume City Plaza - Gallery 1)

[3B13] Game Changing Potential of Liquid Fuel in
Nuclear Industry
*Moto yasu Kinoshita?, Fumihiro Chiba?, Takashi
Watanabe®®, Tsuyoshi Iwashita®, Kazuro Furukawa®,
Masaaki Furukawa? (1.Univ. of Tokyo, 2.TTS inc,
3.NIFS, 4.ES Technology, 5.KEK)
3:35PM - 3:50 PM
[3B14] Realization of Liquid Nuclear Fuel in Halden
Reactor; Irradiation Rig Performance
*Takashi Watanabe', Motoyasu Kinoshita'?, Fumihiro
Chiba', Tsuyoshi Iwashita®, Kazuro Furukawa'*,
Masaaki Furukawa’, Hartmann Christian®, Karlsen Jon-
Martin®, Beere William®, Hansen Jorn-Harald®
(1.Thorium Tech Solution inc., 2.U.Tokyo, 3.ESTEX,
4.KEK, 5.IFE)
3:50 PM - 4:05 PM
[3B15] Effect of atmosphere on sintering behavior of
(U,Ce)O,
*Shinya Nakamichi', Shun Hirooka', Masato Kato",
Takeo Sunaoshi?, Andrew Nelson®, Kenneth McClellan®
(1.Japan Atomic Energy Agency, 2.Inspection
Development Company Ltd, 3.Los Alamos National
Laboratory)
4:05PM - 4:20 PM
[3B16] Oxygen potential representation of (U,Pu)O,
*Masato Kato', Masashi Watanabe', Hiroki Kato',

Masahiko Machida' (1.Japan Atomic Energy Agency)
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4:20PM - 4:35PM

[3B17] Restructuring behavior of annular irradiated
fuel
*Shinji Sasaki', Misaki Isozaki?, Akihiro Ishimi®, Koji
Maeda® (1.Fuels Monitoring Section, Fukushima Fuels
and Materials Department, Oarai R&D Center, JAEA ,
2.Alfa-Gamma Section, Fukushima Fuels and Materials
Department, Oarai R&D Center, JAEA , 3.Materials
Monitoring Section, Fukushima Fuels and Materials
Department, Oarai R&D Center, JAEA )
4:35 PM - 4:50 PM

Oral Presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 403-1
Reactor Chemistry, Radiation Chemistry, Corrosion, Water
Chemistry,Water Quality Control

[3C01-03] Long-term integrity of the fuel
assembly

Chair: Ryuji Nagaishi (JAEA)

9:30 AM - 10:20 AM Room C (Kumume City Plaza - Gallery 2)

[3C0O1] Evaluation of long-term integrity of the fuel
assembly removed from the spent fuel pool
*Toru Higuchi', Shinichi Ishioka’, Shigeaki Tanaka?,
Yasuo Morishima®, Fumiyoshi Ueno®, Koji Maeda®
(1.HGNE, 2.Toshiba, 3.JAEA)
9:30 AM - 9:45 AM

[3C02] Evaluation of long-term integrity of the fuel
assembly removed from the spent fuel pool
*Shinichi Ishioka®, TORU HIGUCHI ', JUNJI
MATSUNAGA?, MASAKI AOMI?  (1.Hitachi-GE Nuclear
Energy, Ltd., 2.Global Nuclear Fuel-Japan Co., Ltd.)
9:45 AM - 10:00 AM

[3C03] Evaluation of long-term integrity of the fuel
assembly removed from the spent fuel pool
*Yoshihiro Sekio'?, Koji Maeda'"?, Ichiro Yamagata'?,
Fumiyoshi Ueno'? (1.International Research Institute
for Nuclear Decommissioning, 2.Japan Atomic Energy
Agency)
10:00 AM - 10:15 AM

Oral Presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 403-1
Reactor Chemistry, Radiation Chemistry, Corrosion, Water
Chemistry,Water Quality Control

[3C04-06] Radiolysis

Chair: Takumi Terachi (INSS)

10:20 AM - 11:10 AM Room C (Kumume City Plaza - Gallery 2)

[3C04] Experimental Evaluation of Primary Yields of
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Water Radiolysis in Seawater and its
Concentrated Systems
*Ryuji Nagaishi', Takafumi Kondoh?, Masao Gohdo?,
Yoichi Yoshida?, Masao Inoue® (1 .Japan Atomic
Energy Agency, 2.0saka University)
10:20 AM - 10:35 AM

[3C05] Picosecond pulse radiolysis study on electron
solvation process in n-propanol at high
temperature
*Yusa Muroya’, Tetsuro Yoshida', Wataru Kanamori’,
Yosuke Katsumura®®, Shinichi Yamashita®, Takahiro
Kozawa®' (1.0saka Univ., 2.Japan Radioisotope
Association, 3.Univ. of Tokyo)
10:35 AM - 10:50 AM

[3C06] A Large-Scale Demonstration Facility for Light-
Water Detritiation
*Nicephore Bonnet”, David Carlson' (1.Kurion)

10:50 AM - 11:05 AM

Oral Presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 403-1
Reactor Chemistry, Radiation Chemistry, Corrosion, Water
Chemistry,Water Quality Control

[3C07-10] Mitigation of corrosive

environment/Dose rate reduction
Chair: Yusa Muroya (Osaka Univ.)
11:10 AM - 12:15 PM Room C (Kumume City Plaza - Gallery 2)

[3C07] Development of dose rate reduction technology
for improving LWR utilization
*Hideyuki Hosokawa', Toshimasa Ohashi’, Mizuho
Tsuyuki?, Naoshi Usui?, Hiromitsu Inagaki® (1.Hitachi,
Ltd., Research &Development Group, 2.Hitachi-GE
Nuclear Energy, Ltd., 3.Chubu Electric Power Co., Inc.
)
11:10 AM - 11:25 AM

[3C08] Deposition state of platinum after platinum
oxide nanoparticle addition and subsequent
oxide film change
*Kazushige Ishida', Yoichi Wada', Masahiko
Tachibana®, Nobuyuki Ota® (1.Hitachi, Ltd., Research
&Development Group, 2.Hitachi-GE Nuclear Energy,
Ltd.)
11:25 AM - 11:40 AM

[3C09] Development of Dissolved Hydrogen
Concentration Control Device
*Akira Tsuguchiﬂ, Mutsumi Nakamura', Hiroko
Nakano?, Kunihiko Tsuchiya2 (1.Kaken Inc., 2.Japan

Atomic Energy Agency)
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11:40 AM - 11:55 AM

[3C10] PWSCC mechanistic study of Alloy 690 using
SSRT tests
*Takumi Terachi’, Tomoki Miyamoto', Nobuo Totsuka',
Takuyo Yamada', Koji Arioka' (1.Institute of Nuclear
Safety System, Incorporated)
11:55 AM - 12:10 PM

Oral Presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 405-2
Waste Disposal and Its Environmental Aspects

[3D01-05] property/corrosion of radioactive

waste
Chair: Tomofumi Sakuragi (RWMC)
10:40 AM - 12:00 PM Room D (Kumume City Plaza - Gallery 3)

[3D01] High sensitivity analysis of the long half-life
nuclides for the radioactivity evaluation of re-
processing waste
*Toshitaka Imamura’, Kenichiro Kino', Akira
Sakashita?, Hiroshi Noda®, Hiroyuki Matsuzaki

(1.Nucler Deveropment Corporation, 2.Mitsubishi
Heavy Industories,LTD, 3.Japan Nucler Fuel Limited,
4.The University of Tokyo)

10:40 AM - 10:55 AM

[3D02] Estimation of source term for spent fuel
disposal
*Masanobu Nagata1, Akira Kitamura', Yukio Tachi',
Kunihiko Akahori?, Takahiro Chikazawa?® (1 Japan
Atomic Energy Agency, 2.Mitsubishi materials)
10:55 AM - 11:10 AM

[3D03] Estimation of source term for spent fuel
disposal
*Akira Kitamura', Kuniaki Akahori? (1.JAEA,
2.Mitsubishi Materials Co.)

11:10 AM - 11:25 AM

[3D04] Effects of Environmental Mg on Corrosion
Behavior of International Reference HLW Glass:
ISG
*Tsubasa Hirano', Yaohiro Inagakiﬂ, Ryo Matsumoto’,
Kazuya Idemitsu’, Tatsumi Arima' (1.Kyushu
University)

11:25 AM - 11:40 AM

[3D05] Study on chemical form of carbon released from
stainless steel under sub-surface disposal
conditions

*Ryo Nakabayashi', Tomonari Fujita' (1.Central
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Research Institute of Electric Power Industry)

11:40 AM - 11:55 AM

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

[3E01-09] Characterization of Fuel Debris
Chair: Yoshinao Kobayashi (Tokyo Tech)

9:40 AM - 12:00 PM Room E (Kumume City Plaza - Kurumeza
Theatre)

[3EO01] Characterization of Fuel Debris (28" A)
*HIDEKI OGINQ', KIMIHIKO YANO', MASAHIDE
TAKANO', TADAHIRO WASHIYA', YASUAKI
MIYAMOTO', SHOHEI KAWANO? (1.International
Research Institute for Nuclear Decommissioning(Japan
Atomic Energy Agency), 2.International Research
Institute for Nuclear Decommissioning(Toshiba
Corporation))
9:40 AM - 9:55 AM

[3E02] Characterization of Fuel Debris (28’ A)
*Takanori Hoshino'?, Nobuo Okamura'~, Masayuki
Watanabe'?, Kenji Koizumi™? (1.International
Research Institute for Nuclear Decommissioning,
2.Japan Atomic Energy Agency)
9:55 AM - 10:10 AM

[3EO03] Characterization of Fuel Debris (28'A)
*Masahide Takano'-?, Atsushi Onozawa'?, Ayako
Sudo'? (1.JAEA, 2.IRID)
10:10 AM - 10:25 AM

[3EO04] Characterization of Fuel Debris (28’ A)
*Ayako Sudo'?, Masahide Takano'?, Atsushi Onozawa'
(1.Japan Atomic Energy Agency, 2.International
Research Institute for Nuclear Decommissioning)
10:25 AM - 10:40 AM

[3EO5] Characterization of Fuel Debris (28’ A)
*Toru Kitagaki', Hirotomo Ikeuchi', Kimihiko Yano',
Hideki Ogino1, Laurent Brissonneau?, Brigitte Tormos?,
Pascal Piluso” (1.IRID/JAEA, 2.CEA)
10:40 AM - 10:55 AM

[3E06] Characterization of Fuel debris (28'A)
*Shohei Kawano', Takahiro Hayashi', Yuya Takahashi’,
Masaki Asano', Naomitsu Toyohara® (1.International
Research Institute for Nuclear
Decommissioning(Toshiba Corp.))
10:55 AM -11:10 AM

[3E07] Characterization of Fuel Debris (28" A)
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*Yuya Takahashi', Shohei Kawano', Takahiro Hayashi’,
Yasuo Morishima®, Masumitsu Toyohara1
(1.IRID(Toshiba))
11:10 AM - 11:25 AM
[3E08] Characterization of Fuel Debris (28A")
*Seiya Suzuki'?, Akira Nakayoshi'2, Nobuo Okamura',
Masayuki Watanabe'?, Kenji Koizumi'2
(1.International Research Institute for Nuclear
Decommissioning, 2.Japan Atomic Energy Agency)
11:25 AM - 11:40 AM
[3E09] Characterization of Fuel Debris (28'A)
*Masahiro Nishina, Shun Hirooka', Kyoichi Morimoto’
(1.Japan Atomic Energy Agency)
11:40 AM - 11:55 AM

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

[3E10-17] Dcommissioning technologies for
Fukushima accident
Chair: Masahide Takano (JAEA)

2:45 PM - 4:50 PM Room E (Kumume City Plaza - Kurumeza
Theatre)

[3E10] Strength evaluation of reinforced concrete
structure subjected to severe accident
Hiroshi Masaki1, Norihiko Tanaka1, Yoshiyuki
Kawaharada’, Koichi Saito?, Yasuyuki Goto?, Osamu
Kontani®, *Shunsuke Ishikawa®, Keishi Kawasumi®
(1.Toshiba Corporation, 2.Hitachi-GE Nuclear Energy,
Ltd., 3.Kajima Corporation)
2:45 PM - 3:00 PM

[3E11] Strength evaluation of reinforced concrete
structure subjected to severe accident
Hiroshi Masaki', Norihiko Tanaka', Yoshiyuki
Kawaharada’, Koichi Saito?, Yasuyuki Goto?, Osamu
Kontani®, *Takashi Okayasu®, Shunsuke Ishikawa®,
Keishi Kawasumi® (1.Toshiba Corporation, 2.Hitachi-
GE Nuclear Energy, Ltd., 3.Kajima Corporation)
3:00 PM - 3:15PM

[3E12] Strength evaluation of reinforced concrete
structure subjected to severe accident
Yasuo Hijioka', Hiroshi Masaki®, Koichi Saito?,
Yasuyuki Goto?, Osamu Kontani®, Shunsuke Ishikawa®,
*Keishi Kawasumi® (1.Toshiba Corporation, 2.Hitachi-
GE Nuclear Energy, Ltd., 3.Kajima Corporation)
3:15PM - 3:30 PM

[3E13] Development of Repair and Water leakage
Stoppage Technology for S/C using washout-
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resistant concrete
*Hiroshi Masaki', Yuji Murakami?, Toshiaki Wakui?,
Hisashi Imai?, Sumiyuki Sawada?, Toshinori Dekura’
(1.TOSHIBA CORPORATION, 2.HAZAMA ANDO
CORPORATION)
3:30PM - 3:45PM
[3E14] Development of Repair and Water leakage
Stoppage Technology for S/C using washout-
resistant concrete
*Yuji Murakami®, Sumiyuki Sawada', Hisashi Imai’,
Toshiaki Wakui', Ryo Yamashita', Hiroshi Masaki?,
Shigeyoshi Nagataki® (1.HAZAMA ANDO
CORPORATION, 2.TOSHIBA CORPORATION,
3.Professor Emeritus, Tokyo Institute of Technology)
3:45PM - 4:00 PM
[3E15] Development of Repair and Water leakage
Stoppage Technology for S/C using washout-
resistant concrete
*Sumiyuki Sawada’, Kiyoshi Amemiya', Hisashi Imai’,
Yuji Murakami®, Toshiaki Wakui', Hiroshi Masaki?
(1.HAZAMA ANDO CORPORATION, 2.TOSHIBA
CORPORATION)
4:00 PM - 4:15 PM
[3E16] Development of Repair and Water leakage
Stoppage Technology for S/C using washout-
resistant concrete
*Ryo Yamashita', Toshiaki Wakui', Yuji Murakami’,
Hisashi Imai", Sumiyuki Sawada', Hiroshi Masaki?
(1.HAZAMA ANDO CORPORATION, 2.TOSHIBA
CORPORATION)
4:15PM - 4:30 PM
[3E17] Development of Repair and Water leakage
Stoppage Technology for S/C using washout-
resistant concrete
*Hisashi Imai', Yuji Murakami', Toshiaki Wakui',
Sumiyuki Sawada’, Hiroshi Masaki? (1.HAZAMA ANDO
CORPORATION, 2.TOSHIBA CORPORATION)
4:30 PM - 4:45 PM

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

[3F01-05] Nuclide separation and recovery 1
Chair: Keita Irisawa (JAEA)

9:30 AM - 10:50 AM Room F (Kumume City Plaza - Creative
Box)
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[3F01] Development of Separation Process of High-
level Radioactive Liquid Waste using lonic
Liquids
*tadayuki takahashi'?, Tatsuya Ito’, Seong-Yun Kim'
(1.Tohoku Univ., 2.Japan Nuclear Fuel Limited)
9:30 AM - 9:45 AM

[3F02] Selective Separation of Platinum Group Metals
and Molybdenum from High-level Liquid Waste
*Tatsuya Ito', Seong-Yun Kim', Nobumichi Nagano',
Keitaro Hitomi' (1.Dept. of Quant. Sci. and Energy
Eng., Grad. Sch. of Eng., Tohoku Univ.)
9:45 AM - 10:00 AM

[3F03] Development of High Selective Separation
Method of Heat-generating Element from High-
Level Liquid Waste
*Tatsuya Kudo'?, Tatsuya Ito", Seong-Yun Kim'
(1.Tohoku University, 2.Japan Nuclear Fuel Limited)
10:00 AM - 10:15 AM

[3F04] Solvent extraction and separation of Se, Zr, Pd,
and Cs having long lived radionuclides
*Yuji Sasaki’, Keisuke Morita’, Shinichi Suzuki’,
Hideaki Shiwaku', Keisuke Ito", Yuya Takahashi?,
Masaaki Kaneko? (1.Japan Atomic Energy Agency,
2.Toshiba corporation)
10:15 AM - 10:30 AM

[3FO5] Evaluation in adsorption-elution behavior of the
adsorbent with different wettability
*Kohei Nagoshi’, Tsuyoshi Arai?, Sou Watanabe®,
Yuichi Sano®, Masayuki Takeuchi®, Mutsumi Sato®,
Hiroshi Oikawa® (1.Shibaura Institute Of Technology,
Graduate School, 2.Shibaura Institute Of Technology,
3.Japan Atomic Energy Agency, 4.GL Sciences)
10:30 AM - 10:45 AM

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

[3F06-09] Secondary aqueous waste treatment 1
Chair: Yoshiharu Sakamura (CRIEPI)

10:50 AM - 11:55 AM Room F (Kumume City Plaza - Creative
Box)

[3F06] Development of solidification techniques with
minimised water content for secondary
radioactive aqueous wastes in Fukushima
*Takumi Taniguchi®, Keita Irisawa'"?, Yuzuru Ito",
Masahiro Namiki', Takeshi Ohsugiﬂ, Katsufumi
Hashimoto®, Isamu Kudo*, Tetsuro Sakakibara', Osamu

Nakazawa', Yoshihiro Meguro® (1.Japan Atomic
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Energy Agency, 2.The University of Sheffield, 3.Kyoto
University, 4.ADVAN ENG.co., Itd.)
10:50 AM - 11:05 AM

[3F07] Development of solidification techniques with
minimised water content for secondary
radioactive aqueous wastes in Fukushima
*Kieta Irisawa'?, Ines Garcia-Lodeiro?, Takeshi
Ohsugi1, Osamu Nakazawa', Yoshihiro Meguro1, Hajime
Kinoshita® (1.Japan Atomic Energy Agency, 2.The
University of Sheffield)
11:05 AM - 11:20 AM

[3F08] Development of solidification techniques with
minimised water content for secondary
radioactive aqueous wastes in Fukushima
Maria Ines Garcia-Lodeiro’, Yuan Gao', Mehul Chavda’,
Keita Irisawa’-?, Yoshihiro Meguroz, *Hajime Kinoshita’

(1.The University of Sheffield, 2.Japan Atomic

Energy Agency)
11:20 AM - 11:35 AM

[3F09] Development of solidification techniques with
minimised water content for secondary
radioactive aqueous wastes in Fukushima
*Maria Ines Garcia Lodeiro’, Feiyang Jin", Keita
Irisawa®’, Yoshihiro Meguro?, Hajime Kinoshita'

(1.University of Sheffield, 2.Japan Atomic Energy

Agency)
11:35 AM - 11:50 AM

2016 Fall Meeting

3.UNION SHOWA K.K., 4.Kurita Water Industries Ltd.)
3:00 PM - 3:15PM

[3F12] Study of pelletizing and sintering technologies
of secondary wastes produced from
contaminated water treatment
*Fumio Kurosaki', Hiroshi Ueda’, Takashi Yoneyama',
Minoru Matsukura', Hitoshi Mimura’, Junya Sato??,
Osanu Nakazawa®*, Yoshihiro Megurom, Kouichi Mori*,
Hideyuki Komori* (1.UNION SHOWA K. K., 2.JAEA,
3.IRID, 4.Kurita Water Industries Ltd.)
3:15PM - 3:30 PM

[3F13] Study of pelletizing and sintering technologies
of secondary wastes produced from
contaminated water treatment
Junya Sato'?, Osamu Nakazawa'*, Yoshihiro
Megurom, Koichi Mori®, *Hideyuki Komori®, Katsunobu
Kitami®, Hirotsugu Ueda?, Fumio Kurosaki, Minoru
Matsukura?, hitoshi mimura® (1.IRID, 2.JAEA, 3.Kurita
Water Industries.Ltd., 4.UNION SHOWA K.K.)
3:30 PM - 3:45PM

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

[3F14-17] Nuclide separation and recovery 2

Chair: Yuji Sasaki (JAEA)
3:50 PM - 4:55 PM Room F (Kumume City Plaza - Creative Box)

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

[3F10-13] Secondary ageous waste treatment 2

Chair: Hajime Kinoshita (Univ. of Sheffield)
2:45 PM - 3:50 PM Room F (Kumume City Plaza - Creative Box)

[3F10] Release Behavior of Cesium and Hydrogen
Cyanide from Ferrocyanide Compounds with
Heating
*Shinsuke Tashiro™?, Ryuichi Saito'?, Isao
Yamagishi”, Yoshihiro Meguro“, Osamu Nakazawa'"

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

[3F11] Study of pelletizing and sintering technologies
of secondary wastes produced from
contaminated water treatment
*Junya Sato'?, Shinji Suzuki'?, Jun Kato'?, Tetsuro
Sakakibara'?, Osamu Nakazawa'"%, Yoshihiro
Meguroﬂ'z, Fumio Kurosaki®, Minoru Matsukura®,

Hitoshi Mimura®, Kouichi Mori* (1.IRID, 2.JAEA,
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[3F14] A study on the recovery of selenium from
molten chloride salts
*Yoshiharu Sakamura’, Tsuyoshi Murakami', Koichi
Uozumi" (1.CRIEPI)
3:50 PM - 4:05 PM

[3F15] Basic study of the development of adsorptive
separation technique for nuclear species from
reactor core cooling water using the silica-
supported amphoteric ion exchanger
*Ryo Komada', Yuki Yabe', Tsuyoshi Arai?, Fuminori
Sato®, Junji Kojima® (1.Shibaura Institute of
Technology Graduate School, 2.Shibaura Institute of
Technology, 3.Japan Atomic Energy Agency)
4:05PM - 4:20 PM

[3F16] Computational study on the separation
mechanism of Am from Eu by DGA and NTA
extraction reagents
*Masashi Kaneko', Masayuki Watanabe', Tatsuro
Matsumura’ (1.Japan Atomic Energy Agency)
4:20PM - 4:35PM

[3F17] Study on Separation Behavior of Strontium and
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Yttrium Using HDEHP-Impregnated

Adsorbents(2)

*Tomonari Tamura', Tatsuya Ito', Seong-Yun Kim"
(1.Department of Quantum Science and Energy

Engineering, Graduate School of Engineering, Tohoku

University, 2.J-TECH LTD)

4:35 PM - 4:50 PM

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

[3G01-04] Safety Evaluation on LWR 3
Chair: Yoshihiro Kojima (TOSHIBA CORPORATION)
9:30 AM - 10:35 AM Room G (Kumume City Plaza - Studio 2)

[3G01] Development of Tool for Containment Vent
Timing using MAAP Database
*Hidetaka Imai’, Takashi Takiguchi', Ryousuke
Katayose1, Daisuke Fujiwaraz, Hiroshi Kawai?
(1.TEPCO HOLDINGS, 2.TepcoSystems)
9:30 AM - 9:45 AM
[3G02] Development of Tool for Containment Vent
Timing Prediction using MAAP Database
*Daisuke Fujiwara®, Hidetaka Imai?, Takashi
Takiguchiz, Ryosuke Katayosez, Hiroshi Kawai'
(1.TEPCO SYSTEMS, 2.TEPCO Holdings)
9:45 AM - 10:00 AM
[3G03] Development and use of core damage pre-
determination tool in case of low-pressure
water injection during accident
*ryosuke katayose1, Hidetaka Imai", Yasuo Ishizaki’
(1.Tokyo Electric Power Company Holdings, Inc.)
10:00 AM - 10:15 AM
[3G04] Development of the guideline of Japan version
Safety Assessment Report (JSAR)
*Yuichi Shimada', Satoshi Kurata', Katsuyuki
Kumasaka', Masayuki Tabata', Koichi Mizuno', Yukio
Furutani’, Kenichi Yasuda®, Mitsuhiro Kano®, Kazutoshi
Eto°, Hirohide Oikawa® (1 .Japan Nuclear Safety
Institute, 2.Toshiba, 3.MHI, 4.Hitachi-GE, 5.Kyushu
Electric Power Company)

10:15 AM - 10:30 AM
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[3G05-09] Earthquake Resistant Technology 1
Chair: Takenori Hida (Univ. of Tokyo)
10:35 AM - 12:00 PM Room G (Kumume City Plaza - Studio 2)
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[3G05] Improvement of fragility evaluation method on
seismic PRA
*Katsumi Ebisawa’, Hiroyuki Yamada®, Ryusuke
Haraguchiz, Kazuhiko Kikuchi® (1.CRIEPI, 2.MHI,
3.YONDEN)
10:35 AM - 10:50 AM

[3G06] Improvement of fragility evaluation method on
seismic PRA
*Hiroyuki Yamada', Katsumi Ebisawa', Takeshi Ugata?,
Ryusuke Haraguchi®, Kazuhiko Kikuchi*, Kohei Tanaka®,
Tsuyoshi takada® (1.CRIEPI, 2.TAISEI, 3.MHI,
4. YONDEN, 5.RTRI, 6.The Univ. of Tokyo)
10:50 AM - 11:05 AM

[3G07] Improvement of fragility evaluation method on
seismic PRA
*Tetsuhiro Gou', Ryusuke Haraguchi', Kazuhiko
Kikuchi?, Hiroyuki Yamada®, Katsumi Ebisawa®

(1.MHI, 2.YONDEN, 3.CRIEPI)

11:05 AM - 11:20 AM

[3G08] Advancement of Seismic Evaluation Method
Considering three Dimensional Fuel Assembly
Displacement in FBR Core
*Akihisa lwasaki’, Masatsugu Monde', lwao
lkarimoto’, Shinichiro Matsubara® (1.Mitsubishi
heavy industries, LTD.)
11:20 AM - 11:35 AM

[3G09] Advancement of Seismic Evaluation Method
Considering three Dimensional Fuel Assembly
Displacement in FBR Core
Akihisa Iwasaki', Masatsugu Monde', *Shinichiro
MATSUBARA', Iwao Ikarimoto' (1.MHI)
11:35 AM - 11:50 AM
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[3G10-13] Earthquake Resistant Technology 2
Chair: Katsumi Ebisawa (CRIEPI)

2:45 PM - 3:50 PM Room G (Kumume City Plaza - Studio 2)

[3G10] Development of seismic counter measures
against cliff edges for enhancement of
comprehensive safety of nuclear power plants
*Keisuke Minagawa’, Satoshi Fujita?, Osamu Furuya?,
Tsuyoshi Takada® (1.Saitama Institute of
Technology, 2.Tokyo Denki University, 3.The
University of Tokyo)
2:45PM - 3:00 PM
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[3G11] Development of seismic counter measures
against cliff edges for enhancement of
comprehensive safety of nuclear power plants
*Hitoshi Muta’, Ken Muramatsu’, Tsuyoshi Takada?,
Tatsuya Itoi? (1 .Tokyo City University, 2.The
University of Tokyo)

3:00 PM - 3:15PM

[3G12] Development of seismic counter measures
against cliff edges for enhancement of
comprehensive safety of nuclear power plants
*Takenori Hida", Tsuyoshi Takada', Tatsuya Itoi

(1.The University of Tokyo)
3:15PM - 3:30 PM

[3G13] Application concept of margin analysis utilizing
accident sequences for fault displacement
*Masanobu Kmiya', Syuuji Kanaida®, Kouichi Kamiya',
Tsutomu Ogawa1 (1.The Japan Atomic Power
Company)

3:30 PM - 3:45PM

Oral Presentation | Ill. Fission Energy Engineering | 306-1 Nuclear
Safety Engineering, Nuclear Installation Safety, PSA
[3G14-16] Earthquake Resistant Technology 3
Chair: Keisuke Minagawa (Saitama Inst. of Tech.)

3:50 PM - 4:40 PM Room G (Kumume City Plaza - Studio 2)

[3G14] Development of Seismic Isolation Technology
for Nuclear Power Plant
*Takahide Akimoto', Shin-ich Yoshida', Yoshitaka
Takeuchi', Yasuo Okochi?, Shinji Kosugi®, Kunihiko
Sato®, Hideo Hirai®> (1.Obayashi Corporation.,
2.Chubu Electric Power Co., Inc., 3.Hitachi-GE Nuclear
Energy, Ltd., 4.Mitsubishi Heavy Industries, Ltd.,
5.Toshiba Corporation)
3:50 PM - 4:05 PM

[3G15] Development of Seismic Isolation Technology
for Nuclear Power Plant
*SHUNSUKE FUKUSHIMA", Masakazu JIMBO', Akihito
OTANI?, Tetsuo IMAOKA?, Kunihiko SATO®, Ryusuke
HARAGUCHI®, Shigenobu ONISHI®, Yutaka Suzuki®
(1.Toshiba Corporation, 2.IHI Corporation,
3.Mitsubishi Heavy Industries, Ltd, 4.Hitachi-GE
Nuclear Energy, Ltd, 5.Chubu Electric Power Co., Inc.,
6.MHI Nuclear Systems And Solution Engineering Co.,
Ltd)
4:05PM- 4:20PM

[3G16] Development of Seismic Isolation Technology

for Nuclear Power Plant
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*Ryusuke Haraguchi’, Shigenobu Onishi?, Masakazu
Jimbo®, Tetsuo Imaoka* (1.Mitsubishi Heavy
Industries, LTD., 2.Chubu Electric Power Co. Inc.,
3.Toshiba Corporation, 4.Hitachi-GE Nuclear Energy,
Ltd.)

4:20PM - 4:35PM
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[3HO1-05] Risk Evaluation on Reprocessing Plant

2
Chair: Mitsuhiro Takanashi (NRA)
9:30 AM - 10:50 AM Room H (Kumume City Plaza - Studio 3)

[3HO1] Study on the combustion behavior of
radiolytically generated hydrogen explosion in
vessels at the reprocessing plant
*Takashi Kobayashi', Takeshi Mikami', Motohiro
Sakaihara', Osamu Kanehira®, Yosikazu Tamauchi?,
Masanao Nakano?, Naoya Sakagamiz, Kouhei Ootake?,
Tatsuya Kudou?, Nobuyuki Arai? (1.Mitsubishi
Materials Corporation, 2.Japan Nuclear Fuel Limited)
9:30 AM - 9:45 AM

[3HO02] Study on the combustion behavior of
radiolytically generated hydrogen explosion in
vessels at the reprocessing plant
*Wenbin Dai', Yoshinori Hirashima', Motohiro
Sakaihara', Osamu Kanehira®, Yoshikazu Tamauchi?,
Masanao Nakano?, Naoya Sakagamiz, Kouhei Ootake?,
Tatsuya Kudou?, Nobuyuki Arai? (1.Mitsubishi
Materials Corporation, 2.Japan Nuclear Fuel Limited)
9:45 AM - 10:00 AM

[3HO3] Study on the combustion behavior of
radiolytically generated hydrogen explosion in
vessels at the reprocessing plant
*Takeshi Mikami', Takashi Kobayashi', Motohiro
Sakaihara', Osamu Kanehira®, Yoshikazu Tamauchi?,
Masanao Nakano?, Naoya Sakagamiz, Kouhei Ootake?,
Tatsuya Kudou?, Nobuyuki Arai? (1.Mitsubishi
Materials Corporation, 2.Japan Nuclear Fuel Limited
Corporation)

10:00 AM - 10:15 AM

[3HO4] Study on the combustion behavior of
radiolytically generated hydrogen explosion in
vessels at the reprocessing plant

*Yoshinori Hirashima®, Wenbin Dai’, Motohiro
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Sakaihara', Osamu Kanehira®, Yoshikazu Tamauchi?,
Masanao Nakano?, Naoya Sakagamiz, Kouhei Ootake?,
Tatsuya kudou?, Nobuyuki Arai® (1.Mitsubishi
Materials Corporation, 2.Japan Nuclear Fuel Limited)
10:15 AM - 10:30 AM

[3HO5] Study on the combustion behavior of
radiolytically generated hydrogen explosion in
vessels at the reprocessing plant
*Yoshikazu Tamauchi’, Masanao Nakano', Naoya
Sakagami', Kouhei Ootake’, Tatsuya Kudou®, Nobuyuki
Arai’, Wenbin Dai?, Motohiro Sakaihara®, Osamu
Kanehira® (1.Japan Nuclear Fuel Limited, 2.Mitsubishi
Material Corporation)

10:30 AM - 10:45 AM
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[3HO06-09] Development of Test Facility and
Technology

Chair: Kenji Kamiyama (JAEA)
10:50 AM - 12:00 PM Room H (Kumume City Plaza - Studio 3)

[3HO6] Development of plasma heating technology for
simulation of LWR severe accident behavior
*|kken Sato', Yuta Abe", Toshio Nakagiri’, Yuji
Nagae', Akihiro Ishimi' (1.Japan Atomic Energy
Agency)
10:50 AM - 11:05 AM

[3HO7] Development of plasma heating technology for
simulation of LWR severe accident behavior
*Yuta Abe’, Ikken Sato", Toshio Nakagiri’, Yuji
Nagae', Akihiro Ishimi' (1.JAEA)
11:05 AM - 11:20 AM

[3HO8] Development of evaluation system for viscosity
coefficient and surface tension with laser-
induced capillary wave
*Masanari Kuroiwa®, Kazuya Idemitsu®, Yaohiro
Inagakiq, Tatsumi Arima’  (1.Kyushu University
Faculty of Engineering)
11:20 AM - 11:35 AM

[3HO9] Development of fuel degradation and relocation
test equipment under severe accident
*Kinya Nakamura', Takanari Ogata’, Shigeru
Kurematsu?, Toshiya Kido?, Masaki Kurata® (1.CRIEPI,
2.NDC, 3.JAEA)
11:35 AM - 11:50 AM
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[3H10-13] Safety Evaluation on Fast Rector 1

Chair: Yoshitaka Fukano (JAEA)
2:45 PM - 3:50 PM Room H (Kumume City Plaza - Studio 3)

[3H10] Studies on relocation behavior of molten core
materials in the core disruptive accident of
sodium-cooled fast reactors
*Kenji Kamiyama1, Ken-ichi Matsuba1, Mikio Isozakiﬂ,
Yuya Imaizumi', Tohru Suzuki®, Yuki Emura’ (1 Japan
Atomic Energy Agency)
2:45PM - 3:00 PM

[3H11] Studies on relocation behavior of molten core
materials in the core disruptive accident of
sodium-cooled fast reactors
*Yuya Imaizumi’, Kenji Kamiyama1, Ken-ichi Matsuba”,
Mikio Isozaki', Tohru Suzuki', Yuki Emura’ (1.JAEA)
3:00PM - 3:15PM

[3H12] Studies on relocation behavior of molten core
materials in the core disruptive accident of
sodium-cooled fast reactors
*Mamoru Konomura', Kenji Kamiyama2 (1.University
of Fukui, 2.Japan Atomic Energy Agency)
3:15PM - 3:30 PM

[3H13] Development of an evaluation methodology for
in-place cooling of degraded core materials in
the core disruptive accident of sodium-cooled
fast reactors
*Mitsuhiro Aoyagi1, Kenji Kamiyama1, Tohru Suzuki',
Ken-ichi Matsuba' (1.JAEA)

3:30 PM - 3:45PM
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[3H14-17] Safety Evaluation on Fast Rector 2
Chair: Satoshi Nishimura (CRIEPI)

3:50 PM - 4:55 PM Room H (Kumume City Plaza - Studio 3)

[3H14] Development of Estimation Technology for
Availability of Measure for Failure of
Containment vessel in Sodium Cooled Fast
Reactor
*Munemichi Kawaguchi’, Shinya Miyahara', Masayoshi
Uno® (1.JAEA, 2.Fukui Univ.)

3:50 PM - 4:05 PM

[3H15] Quantification of Loss-of-Reactor-Level
Accident of Sodium-Cooled Fast Reactor with
Continuous Markov Chain and Monte Carlo
Method



Fri. Sep 9, 2016 Oral Presentation

*Ye YI", Sunghyon Jang", Akira Yamaguchi’
(1.University of Tokyo)
4:05 PM - 4:20 PM

[3H16] Evaluation on hypothetical total instantaneous
flow blockage at the inlet of fuel subassembly
in a sodium-cooled fast reactor
*Yoshitaka Fukano' (1.JAEA)
4:20 PM - 4:35PM

[3H17] Fundamental Study on Sloshing Behavior of
Disrupted Core Pool
*Sho Fuchita', Yuki Emura’, Tatsuya Matsumoto’, Koji
Morita’, Isao Tatewaki' (1.Kyushu Univ.)

4:35PM - 4:50 PM

Room |

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

[3101-07] Knowledge preservation of Monju data
and next generation sodium-cooled
reactor

Chair: Kazuyuki Demachi (Univ. of Tokyo)

10:00 AM - 11:55 AM Room | (Kumume City Plaza - Meeting
Room)

[3101] The results obtained from the 20 years of
“ Monju” plant data
*hiromasa sawazaki', naoyuki kisohara', yoshihide
nakamura’, takeshi sato' (1.JAEA)
10:00 AM - 10:15 AM

[3102] The results obtained from the 20 years of
“ Monju” plant data
*Yoshihide Nakamura', Hiromasa Sawazaki', Takeshi
Sato', Naoyuki Kisohara' (1.JAEA)
10:15 AM - 10:30 AM

[3103] The results obtained from the 20 years of
“Monju” plant data
*Takeshi Sato', Yasushi Ohkawachi', Yoshihide
Nakamura', Hiromasa Sawazaki' (1 .Japan Atomic
Energy Agency)
10:30 AM - 10:45 AM

[3104] Conceptual design of horizontal type under
sodium viewer for next generation sodium-cooled
fast reactor
*Kosuke Aizawa', Nobuchika Kawasaki', Yoshitaka
Chikazawa', Eto Masao?, Shoko Matsunaga® (1.JAEA,
2.MFBR)
10:45 AM - 11:00 AM
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[3105] Measures to prevent Loss of Heat Removal
System in Next Generation Sodium-cooled Fast
Reactor
*Yoshitaka Chikazawa', Shigenobu Kubo', Yoshio
Shimakawa?, Fumiaki Kaneko?, takashi Shoji?, shuhei
Nakata’ (1.JAEA, 2.MFBR)

11:00 AM - 11:15 AM

[3106] Fuel and NFBC assemblies design for the next
generation sodium-cooled fast reactor
*Takayuki Ozawa’, Seiichiro Maeda’, Satoshi
Hayakawaz, Yukihide Mori? (1 .Japan Atomic Energy
Agency, 2.Mitsubushi FBR Systems, INC.)

11:15 AM - 11:30 AM

[3107] Fuel and NFBC assemblies design for the next
generation sodium-cooled fast reactor
*HIROYUKI SAITO", Koichi Higurashi', Daisuke
Masuyamaz, Shigeo Ohki®, Kazuya Ohgama3, Seiichiro
Maeda® (1.MFBR, 2.MHI, 3.JAEA)

11:30 AM - 11:45 AM

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

[3108-14] Space reactor, high-temperature gas-
cooled reactor, and coated-particle-

fueled light water reactor
Chair: Jun Nishiyama (Tokyo Tech)
2:45 PM - 4:40 PM Room | (Kumume City Plaza - Meeting
Room)

[3108] Small nuclear reactor for dispersed power
systems
*Rei Kimura', Satoshi Wada', Taishi Yoshida', Yoshihiro
Hyodo", Kunio Hoshino', Yoshiro Nishioka'
(1.Toshiba)
2:45PM - 3:00 PM
[3109] Small nuclear reactor for dispersed power
systems
*Satoshi Wada', Rei Kimura', Taishi Yoshida', Yoshiro
Nishioka®, Yoshihiro Hyodo', Kunio Hoshino'
(1.TOSHIBA)
3:.00PM - 3:15PM
[3110] Small nuclear reactor for dispersed power
systems
*Taishi Yoshida', Rei Kimura®, Kunio Hoshino', Satoshi
Wada', Yoshihiro Hyodo", Yoshiro Nishioka'
(1.Toshiba)
3:15PM - 3:30 PM

[3111] Batch wise burnup analysis and fuel pin
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temperature evaluation of coated particle fuel
LWR
*TAKAYA SUZUKI", NAOYUKI TAKAKI' (1.Tokyo City
University)
3:30 PM - 3:45PM

[3112] Consideration of the hot pressing conditions of
the high-strength fuel compact for high-
temperature gas-cooled reactor
*Takenori Yamamoto', Takuya Tojo', Masatoshi
Kuroda', Junya Sumita?, Jun Aihara?, Yukio Tachibana?
(1.Kumamoto University, 2.JAEA)
3:45PM - 4:00 PM

[3113] New Reactor Cavity Cooling System (RCCS)
having passive safety features
*Kuniyoshi Takamatsu®, Tatsuya Matsumoto?, Koji
Morita? (1.Japan Atomic Energy Agency, 2.Kyushu
University)
4:00 PM - 4:15 PM

[3114] New Reactor Cavity Cooling System (RCCS)
Having Passive Safety Features
*Noriyasu Sato’, Shuhei Yamaguchi', Tatsuya
Matsumoto’, Koji Morita', Kuniyoshi Takamatsu?
(1.Kyushu Univ., 2.JAEA)
4:15 PM - 4:30 PM

Oral Presentation | VI. Health Physics and Environmental Science |
Health Physics and Environmental Science

[3J01-03] Environmental Remediation 2

Chair: lwao Shimoyama (JAEA)

9:30 AM - 10:20 AM Room J (Kumume City Plaza - Conference
Room)

[3J01] On-site test for the decontamination of
designated wastes
*Yoko Fujikawa', Hiroaki ozaki?, Tatsuya Fujita?,
Shogo Taniguchiz, Ryouhei Tanakami?, Aiichiro
Fujinagaz, Paul Lewtas®, Keiko Fujiwara1, Yoshiaki
Tanaka', Shinji Sakurai* (1.Kyoto University Research
Reactor Instituite, 2.0saka Sangyo University, 3.Edith
Cowan University, 4.0saka Prefecture University)
9:30 AM - 9:45 AM

[3J02] Analysis of phase stability in Cs-Si-Fe-O
compound by a first principles calculation
*Chikashi Suzuki', Kunihisa Nakajima', Masahiko
Ohsaka' (1.Japan Atomic Energy Agency)
9:45 AM - 10:00 AM
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[3J03] Volume Reduction of Cesium Contaminated Soil
by Superconducting Magnetic Separation
Technology
*Yoko Akiyama', Kazuki Yukumatsu®, Hiroki Horie',
Shigehiro Nishijima', Fumihito Mishima?, Tomio
Sekiyama®, Seiichiro Mitsui®, Mitsugu Kato® (1.0saka
University, 2.Fukui University of Technology, 3.JAEA)
10:00 AM - 10:15 AM
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Health Physics and Environmental Science

[3J04-09] FDNPP Accident: Radiation

Measurement
Chair: Tomoyuki Takahashi (Kyoto Univ.)
10:20 AM - 11:55 AM Room J (Kumume City Plaza -
Conference Room)

[3J04] Mapping project in Fukushima and related
researches
*Kimiaki Saito1, Satoshi Mikami1, Masaki Anodoh1,
Norihiro Matsuda’, Shuichi Tsuda’, Tadayoshi Yoshida®,
Kazuya Yoshimura®, Tetsuro Sato?, Takashi Kano',
Hideaki Yamamoto' (1.JAEA, 2.HSE)
10:20 AM - 10:35 AM

[3J05] Mapping project in Fukushima and related
researches
*Masaki Andoh’, Norihiro Matsuda’, Kimiaki Saito’

(1.JAEA)

10:35 AM - 10:50 AM

[3J06] Mapping project in Fukushima and related
researches
*Kobayashi Shingo', Yukio Uchihori’, Hisashi
Kitamura®, Shinya lwamoto?, Kentaro Kojimaz, Yuichi
Goto?, Shinobu Kobayashiz, Kazuo Tanimoto?, Yasuo
Terakado?, Yasunari Nakajima® (1.QST/NIRS, 2.Meisei
Electric Co., Ltd.)
10:50 AM - 11:05 AM

[3J07] Mapping project in Fukushima and related
researches
*Kazuya Yoshimura®, Kimiaki Saito’, Kenso Fujiwara1

(1.JAEA)

11:05 AM - 11:20 AM

[3J08] Mapping project in Fukushima and related
researches
*Hiroko Yoshida', Takashi Kanagami®, Kimiaki Saito?,
Tetsuro Sato?, Satoshi Mikami?, Takashi Kanno?,
Masahiro Hosoda®, Junko Takahashi* (1.Tohoku

University, 2.JAEA, 3.Hirosaki University, 4.University
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of Tsukuba)
11:20 AM - 11:35 AM
[3J09] Mapping project in Fukushima and related

researches

*Minoru Tanigaki1, Ryo Okumura’, Nobuhiro Sato’,

Yasuhiro Kobayashi', Minako Yuda?, Masaaki Saito?,

Takashi Saito?, Atsushi Kuwana?, Takahiro Matsuura®
(1.Kyoto Univ., 2.Fukushima Agricultural Technology

Center, 3.Matsuura Denkosha)

11:35 AM - 11:50 AM

2016 Fall Meeting

Room)
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[3J10-13] FDNPP Accident: Radiation Dose

Assessment
Chair: Hiroko Yoshida (Tohoku Univ.)
2:45 PM - 3:50 PM Room J (Kumume City Plaza - Conference
Room)

[3J10] Mapping project in Fukushima and related
researches
*Shuichi Tsuda®, Minoru Tanigaki?, Kimiaki Saito’
(1.Japan Atomic Energy Agency, 2.Kyoto University)
2:45PM - 3:00 PM

[3J11] Mapping project in Fukushima and related
researches
*Norihiro MATSUDA', Isamu HISANAGA?, Masayuki
GOTO?, Akihiro KAIMORI?, Kimiaki SAITO' (1.Japan
Atomic Energy Agency, 2.G-tech, 3.Wood structure
prom inc.)
3:00 PM - 3:15PM

[3J12] Mapping project in Fukushima and related
researches
*Tetsuro Sato', Kimiaki Saito?, Masaki Andoh?
(1.Hitachi Solutions East Japan, Ltd., 2.JAEA)
3:15PM - 3:30 PM

[3J13] Mapping project in Fukushima and related
researches
*Haruko Murakami Wainwright", Akiyuki Seki?, Kimiaki
Saito? (1.Lawrence Berkeley National Laboratory,
2.Japan Atomic Energy Agency)
3:30 PM - 3:45 PM

Oral Presentation | VI. Health Physics and Environmental Science |
Health Physics and Environmental Science

[3J14-17] FDNPP Accident: Environmental

Transfer
Chair: Tadahiko Tsuruta (JAEA)
3:50 PM - 4:55 PM Room J (Kumume City Plaza - Conference
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[3J14] Mapping project in Fukushima and related
researches
*Yuichi Onda', Hiroaki Kato', Nicolas Loffredo", Keigo
Hisadome? (1.Center for Research in Isotopes and
Environmental Dynamics, University of Tsukuba, 2.Asia
Air Survey)
3:50 PM - 4:05PM

[3J15] Mapping project in Fukushima and related
researches
*Keisuke Taniguchi', Takayuki KURAMOTO", Yuichi
Onda?, Kazuya Yoshimura® (1.Centre for
Environmental Creation, Fukushima Prefecture,
2.University of Tsukuba, 3.JAEA)
4:05PM - 4:20 PM

[3J16] Mapping project in Fukushima and related
researches
*Yoshifumi Wakiyamaﬂ, Yuichi Onda® (1.Institute of
Environmental Radioactivity, Fukushima University,
2.Center for Research in Isotopes and Environmental
Dynamics, University of Tsukuba)
4:20 PM - 4:35 PM

[3J17] Mapping project in Fukushima and related
researches
*Sho lwagami’, Yuichi Onda’, Maki Tsujimura?, Kouichi
Sakakibara?, Yuutarou Satou® (1.Center for Research
in Isotopes and Environmental Dynamics, University of
Tsukuba, 2.Department of Sustainable Environmental
Studies, Graduate School of Life and Environmental
Sciences, University of Tsukuba)

4:35 PM - 4:50 PM

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

[3K01-05] Two-Phase Flow and Phase Change 2
Chair: Susumu Yamashita(JAEA)

9:30 AM - 10:55 AM Room K (Kumume City Plaza - Assembly
Room 1)

[3K01] Effect of various parameters on the bubble size
distribution in water subcooled flow boiling
*Kazuhiro Kaiho', Shintaro Sakamoto', Nian gang’, Koji
Enoki', Tomio Okawa' (1.The University of Electro-
Communications)

9:30 AM - 9:45 AM

[3K02] Interfacial Friction Factor for Counter-current
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Gas-Liquid Flow in Vertical Pipes
*Takayoshi Kusunoki', Michio MURASE’, Yasunori
YAMAMOTOQ', Akio TOMIYAMA?, Katsuya MORI?
(1.INSS, 2.Kobe University)
9:45 AM - 10:00 AM

[3K03] Countercurrent Flow Limitation in the Vertical
Pipe of a Pressurizer Surge Line
*Yasunori Yamamoto', Michio Murase’, Katsuya Mori?,
Akio Tomiyama® (1.INSS, 2.Kobe University)
10:00 AM - 10:15 AM

[3K04] Countercurrent Flow Limitation in the Vertical
Pipe of a Pressurizer Surge Line
*Michio Murase', Yasunori Yamamoto', Katsuya Mori?,
Akio Tomiyama® (1.INSS, 2.Kobe U.)
10:15 AM - 10:30 AM

[3K05] Measurement of the diameter distribution of
the droplets by a portable spray
Koji Ishizaki', Hayata Shimmura®, Yuusuke Kokubo',
*Chihiro Nishizaki?, Yasushi Makino?, Hironori
Noguchi® (1.KEPCO, 2.MHI)
10:30 AM - 10:45 AM

Oral Presentation | . Fission Energy Engineering | 304-1 Thermal
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[3K06-09] Source Term

Chair: Akira Nakamura (INSS)

10:55 AM - 12:00 PM Room K (Kumume City Plaza - Assembly
Room 1)

[3K06] Dose evaluation in a BWR reactor building with
MAAP-DOSE.
*Kazuma Abe’, Kenichi Kanda', Satoshi Nishimura’,
Masahiro Furuya', Yoshihisa Nishi' (1.Central
Research Institute of Electric Power Industry)
10:55 AM - 11:10 AM
[3KO7] Evaluation of Fission Products Released during
the NPP Severe Accident
*Hide Okada’, Shunsuke Uchida’, Hidetoshi Karasawa',
Ayumi Itoh", Marco Pellegrini’, Masanori Naitoh'
(1.The Institute of Applied Energy)
11:10 AM - 11:25 AM
[3K08] Evaluation of Fission Products Released during
the NPP Severe Accident
*Shunsuke Uchida’, Hide Okada’, Hidetoshi Karasawa',
Ayumi Itoh', Marco Pellegrini’, Masanori Naitoh'
(1.The Institute of Applied Energy)
11:25 AM - 11:40 AM

[3K09] Evaluation of Fission Products Released during
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the NPP Severe Accident

*Hidetoshi Karasawa', Shunsuke Uchida®, Hidetoshi

Okada’, Ayumi Ito", Marco Pellegrini', Masanori Naito'
(1.Institute of Applied Energy)

11:40 AM - 11:55 AM

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

[3K10-12] Filtered Vent

Chair: Hidetoshi Okada (IAE)

2:45 PM - 3:35 PM Room K (Kumume City Plaza - Assembly
Room 1)

[3K10] Development of evaluation method for two-
phase flow in Venturi scrubber for filtered
venting
*Yasuhiro Nakao', Naoki Horiguchi'?, Hiroyuki
Yoshida?, Tetsuya Kanagawa', Akiko Kaneko', Yutaka
Abe' (1.University of Tsukuba, 2.JAEA)
2:45PM - 3:00 PM

[3K11] Development of evaluation method for two-
phase flow in Venturi scrubber for filtered
venting
*Naoki Horiguchim, Hiroyuki Yoshida?, Yasuhiro
Nakao, Tetsuya Kanagawa1, Akiko Kaneko', Yutaka
Abe' (1.University of Tsukuba, 2.Japan Atomic
Energy Agency)

3:00 PM - 3:15PM

[3K12] Gas phase jet behavior during pool scrubbing
*Kazuki Yamamoto', Yuki Narushima', Akifumi
Miyazaki1, Tetsuya Kanagawa1, Akiko Kaneko', Yutaka
Abe' (1.University of Tsukuba)
3:15PM - 3:30 PM

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

[3L01-04] Verification and Validation of Analysis

Code
Chair: Kenji Yokoyama (JAEA)
9:30 AM - 10:35 AM Room L (Kumume City Plaza - Assembly
Room 2)

[3L01] Generation of an MVP library with a Nuclear
Data Processing System FRENDY
*Yasunobu Nagaya', Kenichi Tada' (1.JAEA)
9:30 AM - 9:45 AM

[3L02] Development of Mitsubishi Heterogeneous
Transient Code GALAXY-K
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Yohei Kamiyama"', *Hiroki Koike', Kazuya Yamaji',
Kazuki Kirimura', Shinya Kosaka' (1.MHI)
9:45 AM - 10:00 AM

[3L03] Verification and validation of the TRACE/PARCS
code
*Daiki lwahashi’, Tomohiro Sakai' (1.Nuclear
Regulation Authority)
10:00 AM - 10:15 AM

[3L04] Verification and validation of the TRACE/PARCS
code
*Tatsuya Fujita1, Tomohiro Sakai', Daiki lwahashi’
(1.Regulatory Standard and Research Department,
Secretariat of Nuclear Regulation Authority)

10:15 AM - 10:30 AM

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

[3L05-09] Development of Analysis Method

Chair: Hiroki Koike (MHI)

10:35 AM - 11:55 AM Room L (Kumume City Plaza - Assembly
Room 2)

[3L0O5] Development of three-dimensional
heterogeneous transport code, GENESIS(2)
*Akio Yamamoto', Akinori Giho, Tomohiro Endo’
(1.Nagoya University)
10:35 AM - 10:50 AM
[3L06] R&D of the Object-Integrated Code System for
Fast Reactors
*Kenji Yokoyama', Tomoyuki Jin' (1.JAEA)
10:50 AM - 11:05 AM
[3LO7] An Investigation on Improvement of the Core
Neutronics Design Calculation Method for
Advanced Fast Reactors (5)
*Kazuteru Sugino’, Maruyama Shuhei’, Ohki Shigeo'
(1.Japan Atomic Energy Agency)
11:05 AM - 11:20 AM
[3L08] Comparison of Fuel Loading Pattern
Optimization Results using Exhaustive Search
for Fresh Fuels and Local Search for Burned
Fuels
*Satomi Ishiguro’, Tomohiro Endo’, Akio Yamamoto'
(1.Nagoya University Graduate School of
Engineering)
11:20 AM - 11:35 AM
[3L09] Development of collision probability method
based on Mesh to Mesh computation (7)
*Tetsuo Matsumura® (1.CRIEPI)
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11:35 AM - 11:50 AM

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

[3L10-14] Sub-criticality Evaluation and

Monitoring 1
Chair: Tomohiro Endo (Nagoya Univ.)
2:45 PM - 4:05 PM Room L (Kumume City Plaza - Assembly
Room 2)

[3L10] Effect of higher harmonics in subcriticality
measurements by the area-ratio method
*Toshihiro Yamamoto', Hiroki Sakamoto? (1 .Kyoto
University, 2.Transnuclear Tokyo)
2:45PM - 3:00 PM

[3L11] Study on criticality evaluation of fuel debris
during the removal process and its accuracy
*Yoshiteru Sato', Takaya Suzuki', Naoyiki Takaki®,
Hiroki Takezawa', PengHong Liem? (1.Tokyo City
Universitiy, 2.NAIS, Co., Inc.)

3:00 PM - 3:15PM

[3L12] Sub-criticality monitoring method by measuring
FP gases(lll)

*Yoshitaka NAITO" (1.NAIS.Co.,Inc.)
3:15PM - 3:30 PM

[3L13] Sub-criticality monitoring method by measuring
FP gases(lll)

*Kouki HIRAI", Yoshitaka NAITO", Hong Peng LIEM'
(1.NAIS.Co.,Inc.)
3:30 PM - 3:45PM

[3L14] Sub-criticality monitoring method by measuring
FP gases (Il1)

*Masaya SEKI", Yoshitaka NAITO", Shigekazu USUDA’,
Yoshihumi MITSUMOTO" (1.NAIS.Co.,Inc.)
3:45 PM - 4:00 PM

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

[3L15-17] Sub-criticality Evaluation and

Monitoring 2
Chair: Yoshio Kimura (Chuden CTI)
4:05 PM - 4:55 PM Room L (Kumume City Plaza - Assembly
Room 2)

[3L15] Development of subcriticality monitoring
method during shutdown and refueling modes of
nuclear power plant
*Shoichi Tashiro', Masayuki Tojo', Takao Kageyama',
Yoichiro Shimazu® (1.GNF-J, 2.Univ. of Fukui)
4:05PM - 4:20 PM
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[3L16] Development of subcriticality monitoring
method during shutdown and refueling modes of
nuclear power plant
*Masayuki Tojo', Shoichi Tashiro', Tatsuya lwamoto’,
Kensuke Kobayashi1, Yoichiro Shimazu® (1.GNF-J,
2.Univ. of Fukui)

4:20 PM - 4:35PM

[3L17] Development of subcriticality minitoring method
during shutdown and refueling modes of nuclear
power plant
*Yoichiro Shimazu®, Shoichi Tashiro?, Masayuki Tojo2

(1.Univ. of Fukui, 2.GNF-J)
4:35 PM - 4:50 PM

Oral Presentation | I. General Issues | General Issues

[3M01-06] The Center of World Intelligence
Project for Human Resource

Development
Chair: Tetsuo Sawada (Tokyo Tech)
10:20 AM - 12:00 PM Room M (Kumume City Plaza - Assembly
Room 3)

[3M01] The Center of World Intelligence Project for
Nuclear S&T and Human Resource Development,
Human Resource Development and Research
Program for Decommissioning of Fukushima
Daiichi NPS (Nuclear Power Station)
*Toru Obara’, Koji Okamoto?, Nobuyoshi Hara®,
Yoshinari Anoda®, Seichi Sato®, Yoshitaka Takagai®,
lkuo Towhata’, Isamu Sato’ (1.Tokyo Tech, 2.Univ. of
Tokyo, 3.Tohoku Univ., 4.Fukui Univ., 5.NIT,
Fukushima, 6.Fukushima Univ., 7.JGS)
10:20 AM - 10:35 AM

[3M02] The Center of World Intelligence Project for
Nuclear S&T and Human Resource Development,
Human Resource Development and Research
Program for Decommissioning of Fukushima
Daiichi NPS (Nuclear Power Station)
*|samu Sato’, Toru Obara®, Toyohiko Yano', Kenji
Takeshita', Yukitaka Kato', Hiroshi Akatsuka”,
Hiroshige Kikura', Takehiko Tsukahara', Katsumi
Yoshida', Gen Endo’  (1.Tokyo Institute of
Technology)
10:35 AM - 10:50 AM

[3M03] The Center of World Intelligence Project for

Nuclear S&T and Human Resource
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Development,Human Resource Development and
Research Program for Decommissioning of
Fukushima Daiichi NPP (Nuclear Power Station)
*shunichi suzuki’, Kouji Okamoto', Hajime Asama’,
Hiroyuki Takahashi', Yusuke Tamura', Takayuki
Takahashi?, Yasuyoshi Yokokohji* (1.The University
of Tokyo, 2.Fukushima University, 3.Kobe University)
10:50 AM - 11:05 AM

[3M04] The Center of World Intelligence Project for
Nuclear S&T and Human Resource Development,
Human Resource Development and Research
Program for Decommissioning of Fukushima
Daiichi NPS (Nuclear Power Station)
*Takayuki Aoki', Yutaka Watanabe', Yuichi Niibori',
Nobuyoshi Hara' (1.Tohoku University)
11:05 AM - 11:20 AM

[3MO05] The Center of World Intelligence Project for
Nuclear S&T and Human Resource Development,
Human Resource Development and Research
Program for Decommissioning of Fukushima
Daiichi NPS (Nuclear Power Station)
*Masaoyoshi Uno', Yoshinari Anoda’, Ken Nakajimaz,
Yuji Ohishi®, Tatsumi Arima®, Hiroyuki MiyamaruS,
Takeyoshi Sunagawa®, Eisuke Minehara’, Kouzou
Katsuyama8 (1.Univ. of Fukui, 2.Kyoto Univ. Research
Reactor Institute, 3.0saka Univ., 4.Kyushu Univ.,
5.0saka Prefecture Univ., 6.Fukui Univ. Technology,
7.WERC, 8.JAEA)
11:20 AM - 11:35 AM

[3M06] The Center of World Intelligence Project for
Nuclear S&T and Human Resource Development,
Human Resource Development and Research
Program for Decommissioning of Fukushima
Daiichi NPS (Nuclear Power Station)
*Shiro Jitsukawa', Seichi Sato’, Kazunori Akutagawa1,
Shigekazu Suzuki’ (1.NIT Fukushima College)
11:35 AM - 11:50 AM

Oral Presentation | Il. Radiation, Accelerator and Beam Technologies |
203-1 Accelerator and Beam Acceleration Technology/203-2 Beam
Measurements

[3NO1-05] Accelerator and beam technologies
Chair: Heishun Zen (Kyoto Univ.)

9:30 AM - 10:50 AM Room N (Kumumeria Mutsumon - Meeting
Room)
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[3NO1] Development of 10 MeV Ridgetron
*Noriyosu Hayashizaki1, Aki Murata?, Shota Ikeda?,
Hideaki Yamauchi® (1.1IR, Tokyo Tech, 2.Tokyo Tech,
3.TIME)
9:30 AM - 9:45 AM

[3NO2] Four-beam IH-RFQ cavity design
*Shota Ikeda’, Aki Murata’, Noriyosu Hyashizaki2
(1.Tokyo tech, 2.Tokyo tech Institute of Innovative
Research )
9:45 AM - 10:00 AM

[3NO3] Beam diameter reduction by improvement of an
extraction condition in a compact ion microbeam
system
*Takeru Ohkubo’, Yasuyuki Ishii' (1.QST)
10:00 AM - 10:15 AM

[3NO4] Design of an S-band electron linac for compact
neutron sources
*Aki MURATA', Shota lkeda’, Brian O'Rourke’,
Noriyosu Hayashizaki2 (1.Tokyo Institute of
Technology , 2.Tokyo Institute of Technology
Laboratory for Advanced Nuclear Energy, Institute of
Innovative Research, 3.National Institute of Advanced
Industrial Science and Technology)
10:15 AM - 10:30 AM

[3NO5] Bunch compression study for generation of
ultrashort electron beams
*|tta Nozawa', Koichi Kan', Jinfeng Yang", Takafumi
Kondoh', Masao Gohdo", Yoichi Yoshida' (1.ISIR)
10:30 AM - 10:45 AM

Oral Presentation | Il. Radiation, Accelerator and Beam Technologies |
203-2 Beam Measurements/203-4 Synchrotron Orbital Radiation, Laser
[3N0O6-09] Measurement and analysis

Chair: Noriyosu Hayashizaki (Tokyo Tech)

10:50 AM - 11:55 AM Room N (Kumumeria Mutsumon -
Meeting Room)

[3NO6] Development of laser spectroscopic apparatus
for trace analysis in plasma
*Daisuke Ishikawa', Kyunghun Jung1, Yuta Yamamoto',
Shuichi Hasegawa' (1.the Univ. of Tokyo)
10:50 AM - 11:05 AM

[3NO7] Backscatter x-ray imaging with table-top 0.9
MeV C-band electron accelerator
*Hiroyuki Toyokawa', Takeshi Fujiwara', Shinichi
Mandai?, Hidenori Isa?, Kazuya Ohashi®, Atsushi
Yamazaki®, Kenichi Watanabe®, Akira Uritani®

(1.AIST, 2.BEAMX, 3.Nagoya University)
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11:05 AM - 11:20 AM

[3NO8] Study on LCS Gamma-ray Beam Profile Monitor
by Using Conventional 2D-FPD
Hideaki Ohgaki, *Heishun Zen', Shinya Fujimoto?,
Daiki Kanai?, Shuji MiyamotoE, Hiroaki U’csunomiya4

(1.Kyoto University, 2.Pony Industry Co.,Ltd.,

3.University of Hyogo, 4.Konan University)
11:20 AM - 11:35 AM

[3N0O9] Measurement of electron beam using
interferometer and photoconductive antenna
*Koichi Kan", Jinfeng Yangﬂ, Takafumi Kondoh', Masao
Gohdo’, Itta Nozawa', Yoichi Yoshida' (1.ISIR, Osaka
Univ.)
11:35 AM - 11:50 AM

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

[3001-05] Imaging
Chair: lkuo Kanno (Kyoto Univ.)

9:35 AM - 10:55 AM Room O (Kumumeria Mutsumon - Seminar
Room)

[3001] Neutron Radiography of Transfer Exposure
Method using the X-ray Imaging Plate
*Koichi Nittoh', Yukio Sonoda’, Masatoshi
Kawashima', Hiroyuki Uno?, Ryuji Uemoto?, Shiro
Sogabe® (1.TNES, 2.SHIEI)
9:35 AM - 9:50 AM

[3002] Development of a scintillator-based Compton
camera for gamma-ray imaging under high dose-
rate environments
*Wataru Satoh"’, Hideaki Katagiri'’, Ryoji
Enomoto?”, Kiyoto Wada®, Tomohisa Uchida*’, Mika
Kagaya”, Hiroshi Muraishi®’, Tatuo Yoshida'”, Ryo
Wakamatsu'"’, Takara Watanabe®’ (1.Ibaraki Univ.,
2.ICRR, University of Tokyo, 3.Fuji electric Co., Ltd,
4 .KEK, 5.Kitasato Univ., 6.Tokyo Metropolitan Univ.,
7.0pen-1t)
9:50 AM - 10:05 AM

[3003] Measurement of lower part of PCV of Hamaoka
Nuclear Power Plant by using cosmic-ray muon
radiography with nuclear emulsion (Part 3)
*Kunihiro Morishima’, Mitsuhiro Nakamura', Kenji
Tsuji, Tadashi Yamasaki® (1.NAGOYA University,
2.Chubu Electric Power Co., Inc.)
10:05 AM - 10:20 AM
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[3004] Development of back projection method for 4m
Gamma-ray Imager
*Tone Takahashi', Yuichiro Ichinose’, Kouhei Uema’,
Jun Kawarabayashiz, Eiji Takada®, Hideki Tomita',
Tetsuo Iguchi1 (1.Nagoya University, 2.Tokyo City
University, 3.National Institute of Technology,
Toyama College)
10:20 AM - 10:35 AM

[3005] Validation of spatial and density resolution of a
portable muography detector for underground
cavity exploration
*kazuhiro kondo', tadahiro kin', Kullapha
Chaiwongkhot’, ryo sasaki', yuta nagataz, yukinobu
watanabe' (1.Kyushu Univ.AEES, 2.Kyushu
Univ.Faculty of Engineering)

10:35 AM - 10:50 AM

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

[3006-09] Medical applications

Chair: Tadahiro Kin (Kyushu Univ.)

10:55 AM - 12:00 PM Room O (Kumumeria Mutsumon - Seminar
Room)

[3006] Evaluation of absorbed dose in Ir-192
brachytherapy for treatment of keloids
*Mao Ohta'*, Noriaki Nakao?, Shigehiko Kuribayashi®,
Tsuguhiro Miyashitaz, Naoyuki Shigematsu4, Noriyosu
Hayashizaki® (1.Graduate School of Science and
Engineering, Tokyo Institute of Technology,
2.Institute of Technology, Shimizu Corporation,
3.Department of Radiotherapy, Nippon Medical School
Hospital, 4.Department of Radiology, Keio University
School of Medicine, 5.Laboratory for Advanced
Nuclear Energy, Institute of Innovative Research,
Tokyo Institute of Technology)
10:55 AM - 11:10 AM

[3007] Fabrication of Organic Semiconductor Based
Radiation Detector with Ink-jet Technology
*Mitsuhiro Nogami', Eiji Takada', Hideyuki Imai’,
Toshimasa Tyaki', Fumihiko Nishikido?, Shigeki Naka®,
Hiroyuki Okada® (1.National Institute of Technology,
Toyama College, 2.National Institutes for Quantum
and Radiological Science and Technology, 3.University
of Toyama)
11:10 AM - 11:25 AM

[3008] Basic response evaluation of optical fiber type

small size dosimeter using optically stimulated
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luminescence for helium ions

*YUHO HIRATA', Akira Uritani, Kenichi Watanabe',
Sachiko Yoshihashi', Atsushi Yamazaki', Yusuke
Koba?, Naruhiro Matsufujiz, Toshiyuki Toshito®,
Takayuki Yanagida4, Kentaro Fukuda® (1.Graduate
School of Engineering Nagoya University, 2.National
Institute of Radiological Sciences, 3.Nagoya Proton
Therapy Center, 4.Nara Institute of Science and
Technology, 5.Tokuyama Corp.)

11:25 AM - 11:40 AM

[3009] X-ray detector for two-dimensional energy-

resolved CT with high spatial resolution 2

*|kuo Kanno', Kazuki Yamauchi', Takumi Hamaguchi’
(1.Kyoto Univ.)

11:40 AM - 11:55 AM
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Oral Presentation | IV. Nuclear Fuel Cycle and Nuclear Materials | 401-1 Basic Properties

[3B01-05] Physical properties of molten core materials
Chair: Takeshi Sonoda (CRIEPI)
Fri. Sep 9, 2016 9:30 AM - 10:55 AM Room B (Kumume City Plaza - Gallery 1)

[3BO1] Physical properties of molten core materials
*Shinsuke Yamanaka', Yuji Ohishi ', Hiroaki Muta', Ken Kurosaki' (1.Osaka University)
9:30 AM - 9:45 AM

[3B02] Physical properties of molten core materials
*Yuji Ohishi', Florian Kargl?, Fumihiro Nakamori', Hiroaki Muta', Ken Kurosaki’, Shinsuke
Yamanaka'® (1.0saka University, 2.German Aerospace Center (DLR e. V.), 3.University of
Fukui)
9:45 AM - 10:00 AM

[3BO3] Physical properties of molten core materials
*Fumihiro Nakamori', Jiirgen Brillo?, Yuji Ohishi", Hiroaki Muta', Ken Kurosaki', Shinsuke
Yamanaka'?® (1.0saka University, 2.German Aerospace Center, 3.University of Fukui)
10:00 AM - 10:15 AM

[3B04] Physical properties of molten core materials
*Toshiki Kondo', Yuji Ohishi', Fumihiro Nakamori®, Junpei Okada?, Takehiko Ishikawa®, Yuki
Watanabe®, Hiroaki Muta’, Ken Kurosaki', Shinsuke Yamanaka' (1.Graduate school of
engineering, Osaka univ., 2.Institute of material research, Tohoku univ., 3.JAXA, 4.Advanced
Engineering Services, 5.Research Institute of Nuclear Engineering, University of Fukui)
10:15 AM - 10:30 AM

[3BO5] Physical properties of molten core materials
*Yoshitaka Daijo’, Yuji Ohishi’, Toshiki Kondo', Hiroaki Muta’, Ken Kurosaki', Shinsuke
Yamanaka'? (1.0saka Univ., 2.Univ. of Fukui)
10:30 AM - 10:45 AM

©Atomic Energy Society of Japan



3B01

2016 D KE
R0 78 b ) D W 14 STl

(1) AREMELEEBRFE
Physical properties of molten core materials
(1) Outline of study and methodology
gt KA RTE Y, RE VBB, BRR Rl
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*Shinsuke Yamanaka®2, Yuji Ohishit, Hiroaki Muta’, and Ken Kurosaki'

10saka Univ., 3 Univ. of Fukui
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Physical properties of molten core materials
(2) Viscosity and density of Al.Os-ZrO, Molten Materials Measured by Aerodynamic Levitation
KA AR, Florian Kargl?, g Sl A I B fEL L g Ls
VRIRRS:, 2 A AT 2 —, SEIHFRT

a7vary 7 V— R NOSTIE, 2227 U— b EFLERMBNRES LTI N Bk 5, KL Tl =
Y7 U= NDORKRGD—D2THD AlOs EIFLIREM D77 D—>Th b Zro, BiRAE L TR L 7=
ZrO2-AlLOs VAR T AfZEE 2w L. VAR O 5 8 ORs M 2 018 LT,

F—0—F:a7arr ) — MU, ALOsZrO ISy, I AFIEL, Kift, #E

1. #E
a7 ar sz —EE(MCCH) T, =27 U — K(ALO;, SiO,, CaO) & i L i1 (UO2, ZrOy, Zr, Fe 4573
IBA LTI+ 5, ABFZETld MCCI TAERT 2 TRetE D & HIARY O T T b AlLOs-ZrO, ISF
%.fa L72o AlOs-ZrO; 133 it A (G AR (ZrO2)osss(Al:03)0saa. FEAHIRSE 1861 °C) ThH 5 Z &b AHF

FECTITILALM A 2 BRI L | T4 N A UMIZETH & o F — 2V TR S 47 U AR EE & R IR E 5 A4l
77"‘%)13”71?3&%%@”&?3&[1]%@ L CTHERMEZHIE LT,
2. RE&

(ZrO2)o.356(Al203)0.644 DALRK & 725 K DT ZrOz & 100 . . . . .
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80 %

B Lo, BDIEERED DI 2 mm BIE DY o o -

AN EGIVH L, 02 % 10%FEEERA L7 Ar 7 o {>{> ®

REFNCH AR ST, REHE2 B0 CO L— D O] %ji . '

P (1 30W) CHBERL, FRICESTHIE 2 40 beoo

B L, R A AC— D AT TIE 3 ¢ s

L. SOOI, DEFHRBOMREFREEELT > 2000 20)  (AO)es |

FEMEAFHR LT, O ALO,(Langstaff)

3. KR -BR %1600 1800 2000 2200 2400 2600
112, I L 72 (ZrO2)0.356(Al203)0.640 Ol 0L Temperature, T/°C

WAEM 2 AlLOs @ XHRE[L] & & b iTRT, 1 (ZrO2)o0356(Al203)0.644 D KLPED

(Zr02)osse(AbOs)osas DRHEITIRHE & Elc b5 2 &, IEIKAHE
F7- AlLOs & HZ’\‘\VC(ZI’Oz)o,sse(A|203)o,644 @*lﬁ'l‘i@ir% SHZENHALMNETRS 77

BE 3
[1] D. Langstaff, M. Gunn, G.N. Greaves, A. Marsing, F. Kargl, Rev. Sci. Instrum. 84 (2013).

“Yuji Ohishi?, Florian Kargl?, Fumihiro Nakamori?, Hiroaki Muta?, Ken Kurosaki® and Shinsuke Yamanaka®?

10saka Univ., 2 German Aerospace Center, 3 Univ. of Fukui

20165 HARRFNFR - 3B02 -



3B03 WIBEMDAS

$Fil S R O W 1 BT A
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Physical properties of molten core materials
(3) Density of Fe-B Molten Materials Measured by Electromagnetic Levitation
iR SCiE Y, Jurgen Brillo?, KA TR, ARH VER Y OHRIG @ i flgp e
VRBRKRS:, 2 RA YMZEFH o #—, 3SEHFRT

BWR A#IfHEEORERMEI TH D BC & AT L AFIL, LEEISIZ LV 1473 K FLE O LLEAIRIR TIR
B2 LEZXONTWVWD, AR TIL., BETRIEEZ VT Fe-B Z TRl S8, Fe-B IaRM OB FE % 1|
E LT,

%——F : Fe-B SRS, FeB iy, BRATIGE, HE

1. ¥E
e B — IR )38 FE T TR DAL A R 2 L2 TR ISR OK AT (BWR) ThH V| IF.LBE ORI
BEIZ I CTHIHA BN C & D ByC DSHIHM BB D AT L A & b SUS A 29 2 & CHFR A AT
HEEZLNTWA D, RIFFETIE BC & AT U VAFIOERSNBZNZEINB & Fe THD I LB
Fe-B A4&CH H Lz, 1AM Fe-B A&ITLFMIEMENE VA L, Fe & B ORKIENRKEL B2 DL E10W
PEEBET 2 Z EBIEFICHE LY, £ 2T, AR CILERIEDO T TH RIS A FRHR T ORED Al
R CHOLTORBIOARI LY T LN TE HEMFIEELY AW, EREEEIL, SRS X > TR
BHIFEERABEISE, n— LY NICX o TRABZRESE L HETH D, RFER TITER FeossBoir
BEOEEIZE L THET 5,
2. RERA KR LEHRR
FREHX Fe (MEE 99.99%) & B (M 99.9 %) 8
% 3R AR (FeossBoar) 12725 L 9 ICFE & L7tk QrSm Fe [Ref]

T — 7 RFE DR A2 T, 1 gD Fe [Ref ]
RNE AR FeogsBoar 4 albt 2 2 E/ERL L 72, 1FEY
L7 & ARBUB & BRI S B 7216, 5B ER

TR AR - MBS =R iR B RFE S

Sl ERBOERNOBE LR L, B [Ref]
FeogsBo.i7 B4 DA (FdhiR) 13 1445 K TH 5, 210 mottenFe, B, , alloy #1 T BIRef]
ABFTE B IV VT FeossBoyr & & DHEE & i £ molten Fey By, alloy #2

[+ 4 N Ve 4 - [, O T T T T
EOBfRME Fe X OB BKOHEH & & HicK 1 1900 1600 2000 2400 2800 3200

Density [g cm™]

\ZRT, FeogsBowr BB D EIL, Fe LRIFEETH Temperature [K]

B ENbioT, TS OB LB AR O 1 Al FeossBor B4 & ¥ATRE Fe K UNB O
R wH i 5,

SEXH

[1] P. Hofmann, “Current knowledge on core degradation phenomena, a review,” J. Nucl. Mater. 270, 194-211 (1999).

*Fumihiro Nakamorit, Jiirgen Brillo?, Yuji Ohishi, Hiroaki Muta?, Ken Kurosaki' and Shinsuke Yamanaka®:3

10saka Univ., 2German Aerospace Center, 3Univ. of Fukui
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4) HEFEZZAVTAELE Zr-O TSSO R Y

Physical Properties of Molten Core Materials
(4) Thermophysical Properties of Zr-O Liquid Alloys Measured by Electrostatic Levitation
TR A, R R, hARSUE Y, MBE R, A BRE S,
e B, AW SR, BRI 6, i R e
VRBRRS:, 2HALKRS:, SFHMi2Emr e e, ‘= o - 4/ — - =X, SIEHKRF

DN Ha A BEEE TR EER ISR EIK & OROSIZ X0 REICE LA KT 503, mEIM I E
(LOCA)BIEE & 5 & @i /KEK[FRIAR CHEE O3 tEL, TlE CIImBELEE LT o BRSNS,
Z D o -Zr B EVERD AR LTz Zr-O VSR & & ORI R IR T3 L OV B A Fr i EIc L0 JIE L7,

F—D0—F : BLLE o -Zr, TR, FRERIEE, B, Mt RmiEN

1. ¥E

a Zr (XS L OBIFER R < | K TEEFR % 30 atWREFEET 5, T D72, BEHRFHIIIEEE % 2 R
WL o NIRRT 2 LB ON TS, BRFEBEE o Zr NIRRT IUE, BREZ MR L 72 Zr-0 A &0 4
KT BHEEZOND, KL TIIZ O Zr-O R 4ICE B L, IBESRIETH D EFRIEEANC & - THREH
il SHE, B s L ORUG & WD BTEZ R LTc LT OBEMMEZHIE LT,
2. RE

¥R Zr 35 LTV Zr0; % Zro900.1 35 £ TN ZrogOo2 DAAAKL & 725 K 9 ITIRA L. BEMKISICE » TREEE o«
Zr 2ER L7z, 2 b8 30mg /NIl L, 3UkEkE L THW, #alBH & B malEtm I Ad Ty
S, IR A L —Y — % O CTINBERL 21T o 72, WFilEH O % CCD 7 A 7 CiRie L, BHGFFNT 21T
2 ETHEE LI AR L . ERBICHE LR OEEZHOCEEZRE L, £/2, LT?&@&:H%F‘%
W7 EEEE ZEHIN L iR 2 IR S T2 OMEORF A2 8IE T 5 IRIRENE 2 AW CRBIO R

Peds L O m R 2 HIE Lz, 14 : : :

3. ®BR 2| z 2:0.920.1 “
1IZARBIZE TR Zr-O VA B 4B D REPE O BEAR A M & s 10| _Zr”[';] 02 )

RT, Zro90o1 DFEMEIE 2080°CAf12 T 6.3-6.6 mPa s 75 L &

FEE MZOOTREEIS I B2 ERZIE0N S P agea’

BT 5 D LI ko T, RIS B - vk snt, B O | B s s g Eaa

E 4 -ﬁnhujﬁi . a ., ® “fa )
| &
BEXH 0 . . . .
[1] W. Rhim, et al. Rev. Sci. Instrum. 1993; 64: 2961. 2000 2100 2200 2300 2400 2500

Temperature (°C)

17r-0 RFMAETDMIEDREKRTFSE

[2] T. Ishikawa, et al. Meas. Sci.Technol, 2012; 23: 025305.

* Toshiki Kondo?, Yuji Ohishit, Fumihiro Nakamorit, Junpei Okada?, Takehiko Ishikawa®, Yuki Watanabe*, Hiroaki Muta?,
Ken Kurosaki! and Shinsuke Yamanaka®: °
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(5) Zr-Fe BRAS S DRICER
Physical properties of molten core materials
(5) Thermal conductivity of Zr-Fe liquid alloys
ORI FLECY, KA MR, T Rt ARm IR Y, R R L g2
VRBORS:, 2R

FORERMBHZ WSS Zr & Fe i, HEIEHAREX L L ET 777 FORBIZIEREIT 5 & &
ZHNTWD, RIFFETIE, ALFRRLZEEOEWY 7 747, Yva=7zH\T Zr-Fe K& 4508
EREFL, L=V —7F v v alBZd AW TEWEBEREZNET S Z & T Zr-Fe IREA 4 OPRE R 2 51 L
7=,

F—D—F : Zr-Fe E S, Zr-Fe iRl G 4, BMRER, L—V—7F v v aik

1. #8

JFODEEMEI T D Zr & Fe l34LFRUGIC L W 927 °C TIRRLT 5723, Zr-Fe ISR ILIF DAY O
THREICAERT DB 0TS, L L, &l Zr MU FRNCTEIE 72 72 912 Zr-Fe & & 0O MPED
HEIZREECH Y . EOWERNIT D, 22T, KIFETIE Zr-Fe WA SDOBYRERZ T 5 2
ExRHME LT,
2. BB

Zr & Fe Z LR CH D ZrosFeos LD LHOFMEL, 7T—VEMIFZ AW TAEEER L, HBoh
T AeZEA 10mm, JES Lmm BEOMFRIICHKRE L, K LIRS AL 2 — 2 T L—3%—
77 vV aiETRYBCRAWE L, BONTBMEBERNOAMREREH N Lz, L—Y—T7 7 v alk
DFENE =L, ALFHINCRETH LT 77 A 7T Lo a=T7x i,
3. WR-ER

213 ZrozeFeozs DEMSERZ KD Zr, Fe DHLD LG LIZb D TH D, T ORERIT, BEiED Zr &
Fe ML SUGIZ K - THRLL Zr-Fe SRE @A S AUE, R & AR TEMREE MR T 5 2 & 2R
L CTW\b,

80 —
B o ZnggFey,, ()
o o - - - Zr ([E4H) [1]
SRS 60} .
t FERIBE < . e (B8 [1]
D a=7mgE s m Fe (i4H) [2]
j@? ““_“_‘_‘--"‘/
V7747 g M 20f------ -
& “
- . 77774 M . . .
S AL— B % 500 1000 1500 2000
IR (C)
1 VARG BV A — 2 YRR Zro7eFeo.2s D EMAIE SR IR IR TF M

SEICER
[1] C. Y. Ho, R. W. Powell and P. E. Liley, J. Phys. Chem. Ref. 1, 279, (1972).
[2] G. Pottlacher, Journal of Non-Crystalline Solids, 250-252, Part 1, 2, (1999).

“Yoshitaka Daijo?, Yuji Ohishi®, Toshiki Kondo?, Hiroaki Muta?, Ken Kurosaki' and Shinsuke Yamanaka-2
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[3B06-09] MA fuel
Chair: Shinji Sasaki (JAEA)
Fri. Sep 9, 2016 10:55 AM - 12:00 PM Room B (Kumume City Plaza - Gallery 1)

[3B0O6] Study on the physical properties of non-stoichiometric oxide fuels with
high minor actinide contents
*Kosuke Tanaka', Takayuki Seki', Hiroshi Oka', Tetsushi Matsuda?, Hiroaki Muta®, Ken Sekioka®
, Daishiro Tokoro® (1.JAEA, 2.JFCC, 3.0saka University, 4.1DC)
10:55 AM -11:10 AM

[3BO7] Study on the physical properties of non-stoichiometric oxide fuels with
high minor actinide contents
*Tetsushi Matsuda’, Hiroaki Muta?, Kosuke Tanaka® (1.Japan Fine Ceramics Center, 2.0saka
University, 3.Japan Atomic Energy Agency)
11:10 AM - 11:25 AM

[3BO8] Study on the physical properties of non-stoichiometric oxide fuels with
high minor actinide contents
*Hiroaki Muta’, Naoki Kato', Kosuke Tanaka?, Tetsushi Matsuda®, Yuji Ohishi’, Ken Kurosaki',
Shinsuke Yamanaka'* (1.0saka University, 2.Japan Atomic Energy Agency, 3.Japan Fine
Ceramics Center, 4.University of Fukui)
11:25 AM - 11:40 AM

[3B09] Study on the physical properties of non-stoichiometric oxide fuels with
high minor actinide contents
*Naoki Kato', Hiroaki Muta', Kosuke Tanaka?, Tetsushi Matsuda®, Yuji Ohishi’, Ken Kurosaki',
Shinsuke Yamanaka'* (1.0saka University, 2.Japan Atomic Energy Agency, 3.Japan Fine
Ceramics Center, 4.University of Fukui)
11:40 AM - 11:55 AM
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Study on the physical properties of non-stoichiometric oxide fuels
with high minor actinide contents

(4) Outline and main results
HH AT B SMT ML, kel K AW P B 4R At KGR
VR OIE, P A e T Iy s RBUH—, SRIRKEE, CRERRE ()

SCRRH B R T 12 AT AFERRRFEO B CEM L7 (PG 2 68 L2 m MA 58 R~ E LBty
KB W R TIRICBE T B 98] ISR DIFENE OBEE & ER 2 WS 5,
F—— K SEEEH, ~AF—T 7 F =K, BALPIREL, BREHRLYE, T
1. &= - Bl

OTEEEBEANNIE, S~ A T —T 7 F =K (MA) U A 7 VIO P ORBERNTCTH Y | 5 I mF7ER
FeDOHEHEN KD HN TN D, MA Ut A 7L 27 ADFERLITIE, BEUIZRREHRE R O & Ekg o
REHMINET — 2 OERNLERAIR TH 5, AWFFEO B, BEEM oM TRE IO W TRREN IR S
T2 EEE MA SHBCRE 2 x5 & LT, BERRE o m L4 BHE L7 RBHE BARBR I8 (0 & 5 2 5
WA ESED & L blo, KT — 2 ICRIEZT MASHOREBEZHALNITLHZ LICH D,
2. IRABE

AWFTEIE, FHEBE S X 2 L —3 3 T K D BERS AR & O TR, 7 T X — R OBRBHI R MA %
I U 7= 30RHT 36 1 2 BERG ReMERTAL S O R TEAT . 58 Am & A BRI OFRBRIF 78 5 72 2 (1], G5
Ralb—valr, U= 2REERER, MA SAHEBRENE W S5ERBR T o R A2 2R 2 RAICES
S, BRI & BERS (AR IR AR & OFABIBMR O ). [MA BREHLE R O Bl b FIE OB %) [5H
PV RAE T SR EE MA RN D SR EAT ) OB CTHFE 2t 72,
3. XX

BT AN EEROCEHEK S I 2L —2 a3 Il MA ERBRCIRE OB REZFHE L2, &
DOff R, FHRBEEDOM R, “BBEEORHA], BBERTESR OB TR Z R D ZBORE N Z — b R 2B
AR Z LT, BEHROBEBILMEESIND Z L2 TRILZ, ZOFEEE Am EA B LyRENE 5
52 &T, PERIEICH TR MM B0 2 E 2 ERICH LN Le, £z, B MA, 3 Am 25 FH
T2 R L RBHIERS (R & B il E M OB SR RE e U7z, E L7 Bl b o 73 MR 2 35 L |
WTNOME LB MA £721X Am OFH & & BITHIBICHD T 5 Z Enbhole, BURERIZONWT S, K
FEMA KO AM OGAHIZ XD PIEMEME T2 mICH 25 2 L2 ONICT 5 & & b, kR EIC X
DFFNT 24T o720 MA RO ZER) (FP) U3 M OMEFR KM% & e b & OBMREE 231 L 72 /55, MA
DA L FP 72 ERER DR, A A R E GO EIR B OBMAE R A TRITE L Rl L A5,

SOARHA T, SCHRFEA O = L X — SRR R H B IR RIC L B RIEEH L U CE NIRRT A B AT B 7E B RHeh 1 5 i

U7 Fohk 26~27 4R THGHIRE 2 HI480 L7285 MA &4 R E LI (LR O T RIFEIC B 5% OREEEHET,
BEXR
(1] mpRer, EEE, REER, fh, AARF /%48 2015 FKO KL J01~J03

*Kosuke Tanaka!, Takayuki Seki?, Hiroshi Oka?, Tetsushi Matsuda?, Hiroaki Muta®, Ken Sekioka®, Daishiro Tokoro*

1Japan Atomic Energy Agency, 2Japan Fine Ceramics Center, 3Osaka University, “Inspection Development Company
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Study on the physical properties of non-stoichiometric oxide fuels with high minor actinide contents
(5)Analysis of densification process using numerical simulation of sintering
IAmEE L REVER . | EE
Tetsushi Matsuda, Hiroaki Muta, Kosuke Tanaka
L7408 T Iy AU E— 2ZRICRT:, SR
BERERF OB BT T 25 E Y 2 2 L— 3 U2 AW, B EREHEERE R OHIAR AL & B b
DA L7z, & OICELIREL O @ AL Z 130D T2 D DRERE 7 v & X feifb 2 BiEt L7z,
F—T—F : BB TBBERS, BER L I 21 —Ta v
1. #E
R MA AR EIRE O BOEREEL 2 1302 D 72D R LIIREL 2 R EEICRERE 3+ 2 2 LR b
Do LML, BRI AEORERZE) (i, RR) (2 oW TR, BrPBRLESEHEC R D Z &b
PER D IHBEPER O A CRENT T2 Z SIXRATRE T, MBI A TR & LIRS BT 25 EHY I 21—
aVBRBLOOH D, MY I 2L —va v EANVDSZ LT, BLDIREIORERE T v 2 & Rl b L
BEETHZEEHNET D,
2. IRAE
AWFFETIL Potts E7 VA EMEL LIoE T AV ERERK Y I 2L — a3y (MCE) 2%z, AF
EEHWD Z & TREMEINOIEREE T2 B L TIN5 2 & T&, Bk - R R Z M2
ZLRTFREL 72D, TOBEFED U0 BEfET — % & VT, U0 BEREIZBIT D MCIED T I 2 L—3 g X
TA—BERE LT, D%, TOMNTEMNE WV TREA OFIR/ S — A2 D0 T, IHE RS2 B —kL
PRl AR 2 M L7z, BERSRRR CRIECENEL S 2 & C, B LHENMET T2 2R Tn5d, 20
72, AR CIE @B EAL 2L DT DI B pEfs ka2 A Lz,
3. FRMER
B 1 IZRERBERS T & Z BeBEBERS 15
DENERT, ZIvE TOBelEiiis
VAR TR PR O BB 23 24 2270
ETod %, AWFFETIT U0, D m# AL
BIEAnD E L BICBETFIELE R UK
PN CTRERS 2 Efi Tx 5 X 9 IZHIR
Sk 7 il Uiz, X 2 IZHERFHRE
L LA S T B RS R 0 e Time T e
BOBERE Y R 2 b—v g URER) BOR K1 FiR7e7r A0 B 2 BRI aL—va R
T, BRI, RS s B (IR
BEREE Tl EE-RIBE ARG T8 Do TAVTIERIEIZ L~ L D BRE) ) 23 imi v R B TRERS S EAT L
TS ZE%ERT, TOFENRY =L BEENARETH D Z LRSI,
AEE, SCRREE O 3 F— R SFH B F I X 5 B0 0 & U CEHIEREA B AR T 7 FJEB0 5ebih 13 5
Wi L 7= R 26~27 4R TS 2 160 L 7= i MA & R R LR Ot T T R 2198 O e S84 %7

Temperature
Relative grain size

Conventional

AAAAAAAAA Two-Step

= = = =(Optimizesd Two step

* Tetsushi Matsuda!, Hiroaki Muta?, Kosuke Tanaka3
LJapan Fine Ceramics Center, 2Osaka University, 3Japan Atomic Energy Agency
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Study on the physical properties of non-stoichiometric oxide fuels
with high minor actinide contents
(6) Evaluation of fuel properties for simulated MA containing oxide fuel
W OER Y OINEE EREY ET R 2 MHE RS KA R BR &L Ld e
VRIRKRS:, 2JRF It 3774087 Iy 7 Ak 2 —, YEIHRFE

HEBE MA - FP & LT ROF LEERE % ST UO B & (R L. 2 0B - BeBRAIE 2 FFI L 7=, #51C
BURER(ZOW T, FBREFRTEEIC E Y MA « FP T3 ORI H % fifhT L=,
F—J—F: U0, AR, BRI
1 #8

MA A B (LIHRE OIFIN T O 5% U E TR B 720101, 2 OB Z LA R X < FE 2
BB, = OBEMITED 5 BEYSERT, BEHP IR B FP. K, OM M. TR KK Y% < DR T
ko CEF B0, ERER TR < . BRBSRE S X 5 M FEOMENZ £ T 5,
WEARRE 1L UO, DBMEMRA T 5/ -7 5/ L AKEL & KRBT TR C X, 0B & FHI 5 1B
NDHZ & ARG LN, KPR TIIHZIC 7+ /) - A U HELOEE 2R AT,

2. BB

U0, A\ & R (LI R A R4 L EIHRRCISIC & 0 VAR R A A LT, 2 OB T 5 X~ HEb ik
Ik D BRI A I L. S o 7T T Y FIEIC k2 S A b W R L — T 5
o a PRIC & B BERCRIIE & 0 B B LT, 1% BAoRh s X O S CU 2 Bk U0, 0 F
— 2 L bt FRRREDEC & ST 21T - 72,

I WR-ER oo
SERIEIIT (L5 T 12 N 2 D BELIE = & (AR IR 2 2 | - ‘

014 —— ok relation J
1801 —— Phonon

EL, BRERE 74T 47 TDHILTRIA=F %R el rain boundary = ]

ET D, BRI L 7+ 7 L OWEE T - b ONRFR A H ‘ ’

TRERD, M 1LIFENETNOBELIZE D 74/ V OFHA

HITRAZRLTWD, 74/ -7 4/ UHELD B TH

0, R 20 um ERE L7z & & ORIELIE 2 < KA
(RIER) O7 %/ v OHZHET D, A B HGELIE 6X 1012

ST x ) T ERIEFICRSBELT D 2 LD, O

A CBEAZEZET D 2 LT, Ll U0 DBMRER DL,

BT EmTEL, 1 UOiZBIT 574 / » OFHIHHITEE
SR L, SCBREE O 3L — iR AIA I BRI L D BICES & U CENIAFEBR TR A B AT F7 R 2 B Rebe s 23 S h
U 7= R 26~27 4EFE TGS 2B L7278 MA &8 2 LER (LR O T I BT 2 B2 OREA &4 £,

E P4 )

(1] mrhEEsr, mEEE, 2EEH, . BARF /%48 2015 FHK oK% 01~303

* Hiroaki Mutat, Naoki Kato!, Kosuke Tanaka?, Tetsushi Matsuda®, Yuji Ohishil, Ken Kurosaki?, Shinsuke Yamanaka'
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Study on the physical properties of non-stoichiometric oxide fuels

with high minor actinide contents
(7) Estimation of fuel properties for large amount of simulated MA containing oxide fuel
AR EEE D R VERTYL T BT RE EES KA et B R L gy e
VRIRRT:, 21k, 27 7 A8 Iy 7 Ak U2 —, CEIFERT

10 %Lh LD Z EORHE MA JTHE % & T U0, EVERREI A (FRL L, ZOMMEZFE LTz, ZO/MEND %
RO MA LR A2 ETHE OMPEO TRIFIEDOE M 2357,

F—T—F: U0, BMRER, Fil, MEFIRERHIITEL

1. ¥E

MA &G BALIREOMIVE A T 2 2 & 13, BRI OFESLO 7= DIZLBER AR TH D, Ll
ZEO MA BIREHIMEIC G- 2 2B OV COME TP 72, ERERTOFMLEETH S, FHIEYR
BRIZOWNWTIEL, MA JTTEOBESCERE K, Wi EORFIZL Y ZOMEMPEL L, E/-Ex DR 1%
ERANCEHET 25 Z LT LV, & 2 TARIFZE T, BRI L0 SR T OREL TG L, £
it MA EHRE ORGSR 2 TREHMET 2 FIEE2HET 22 L2 BN E T 5,
2. RERAEK

UO2 ¥R & 10 at%ll Lo MA SLHEEZIREG L, €U 77 B —% —4AI2T 1600 C, 10 KefH, #Eiok
P CHEFMRS S, BEEERREAIER Lz, ZD%, SPS I THR ATV, 95 %T.D.LL Lo &% a0k
ZIERLL 72, XRD THUMRRE R O EHZ R, L0 77 T 07w RiETH A HIE UKD RRE 2 54T L
Too BMAESRIIL —HF—T T v v 2B THONBMEECE, WEHEE, EELANSEH L, [ALEMIE
#4795 Z & T 100 %T.D.OBMRER A 37, £ D%, FEMEFHITLIC X 0 BHEBEED T A — 2 ZIRE L
776
3. ¥R

X 112 U0, U Bttt MA & A U0, DRVS o v R
MEORRE LRI RA AT, BTEOE ¢ . v 10w
BEROBRAMRORMIZHE, Sassn 5 o . A
WA D2 & AR LT, FHEO Y D% § . S =
E2EET 52 LT, TRPSRICHELER 3 . ,
DRRHFEOMIE LRI TED Z L Bvbn é . et R
ofo, MRk Y . ERRRLEONC X5 SR B it o
15 MA 5246 B O KM A OB O B 2 e ]
O TR 1% H5E L 7-. Temperature, T 00

X1 U0, M % B MA &4 U0, DERVRIE R
MR, STIERAE O T R ¥ — SRS BRI L A EHEH L UCESIHIZREIREA B AT /WFE B S et 13 52
i L7 Pk 26~27 AEEE TGRS % B L 7= 5 MA 84 R LR E O #PE T AR BT A IF%E) O a2 SR ET,

"Naoki Kato?, Hiroaki Muta!, Kousuke Tanaka?, Tetsushi Matsuda?, Yuji Ohishi?, Ken Kurosaki, Shinsuke Yamanaka®*.

10saka University, 2Japan Atomic Energy Agency, 3Japan Fine Ceramics Center, “University of Fukui.
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[3B10-12] Molten fuel, FP behavior
Chair: Kosuke Tanaka (JAEA)
Fri. Sep 9, 2016 2:45 PM - 3:35 PM Room B (Kumume City Plaza - Gallery 1)

[3B10] Leaching tests of TMI-2 debri samples and LWR spent fuels
*Takeshi Sonoda’, Kenta Inagaki', Takanari Ogataq, Daniel Serrano-Purroy?, Jean-Paul Glatz?,
Vincenzo Rondinella® (1.CRIEPI, 2.ITU)
2:45PM - 3:00 PM

[3B11] Synthesis of CeO, based simulated fuel containing Csl to evaluate the
release behavior of Cs and |
*Yuki Takamatsu', Ken Kurosaki'?, Hiroto Ishii’, Masahiko Osaka®, Kunihisa Nakajima®, Shuhei
Miwa®, Fidelma Giulia Di Lemma®, Yuji Ohishi’, Hiroaki Muta', Shinsuke Yamanaka'* (1.0saka
Univ., 2.JST PREST, 3.Japan Atomic Energy Agency, 4.Univ. of Fukui)
3:00 PM - 3:15 PM

[3B12] Behavior characterization of volatile fission products in meltdown
nuclear fuels by a method in consideration of surface and interface
effects
*Hiroto Ishii’, Ken Kurosaki'?, Yukihiro Murakami®, Yuji Ohishi’, Hiroaki Muta’, Masayoshi Uno®,
Shinsuke Yamanaka'?® (1.0saka Univ., 2.JST PRESTO, 3.Univ. of Fukui)
3:15PM - 3:30 PM
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Leaching tests of TMI-2 debri samples and LWR spent fuels
— Release behavior of nuclides under pure-water, boric acid water, and sea water (Part 1) —
*EEMW Y, fRE @K REE FRk ' D. Serrano-Purroy?, J. —P. Glatz?, V. V. Rondinella®
L, 2B T L onRF (BLNSS)

VET T 7T v MRECHER - TR LT RER D B AR D EEOHE K B B T KA~ DR MEEB A TR D 201D,
TMI-2 BREHT 7 U 30k & A IRELEREE DR AR BR A 1T o 72, R OIZ IHZE BN RIE TR OB NS,
L fE 012 2By O & B & 6T Lz,

F—T—F: BREL Se7 727 T b TMI2BRENT 7 U 0 AR ERK, =R

1. #8

BAKIFCUVET T 7Ty RRRELTSEA, FLBAIOR OREHEE - L KR VEBKE &
WHUKDME ] S5 FIREMEDS & 503, W EIM FPUCHE KAy 0k T ER K N & £ D856 O - VERREE )
O DOERHERM B LT 7 F = ROBHFFEITFE EBH S0 o TWRV, E kR L7 & Rk
HTE 7 — VDR HK~DRHEBCET 27 — % 0720, REFFEEL TMI-2 77U 308 & R ek
(DWW T 57 2 KEBREE Cooi HHaRER 22 F2 i L. BT O & e 3 o2 R ME 2 A L 72,

2. RERA X

REBRIIHE Y 7 Ve EMITU)D R v h'IVNTITo 72, sBREEHT, 54GWAIAHM F CTHaS L7- BWR B8
Bomg) v 3 WS . BIOHEEEO TMI2 22 HEIR S ITU IEE STz 2 flEOBRES
7Y (hke=a7 - FE2 A b)) EEH L, BEREREHIEIRIZ T 50cc Dffikds X OFEMRAKIZIRE L .
PRELT 77 ) BBHIAMIAK IS K OVE D ERK(2Q/L)ICIRIE L, %4252 HI3 LU 351 H £ Tkl L7, BRILL

7oL Imol/L DB K THARZIZ ICP-MS JIE 24T - 72,
3. BERBIUEE R EAFBEOEKOBHRBRTEON:, RERMA
) N N MB252BRRICEITHENENDOZEDOFNUEDIER
3-1. FERFRHDL /K - RiBKADBREER INUE =%
RIERTOREIFICE EN IO ERA=IZHT D FNU{‘S” Rb, Sr. Mo. TC‘(Cd; Cs. Ba
FNUTE=1 Pd. Np. (U
R oiHESIAFIAP)K LUK ILHED FIAP % U ENUfE <1 | Y~ 2 Rus Rh. La. Ce. Pr. Nd. Pm. Sm.
Pu. Am

@ FIAP fE TR L7= FNU fEZ 38 L. SRR H25H)
PG L (LD, Rb, SrEI FNUEA 1 L KX

238 normalised

1.0F-04
<. ERBHESRRCEAS RAEOBWKREBEMLE N ] .
BEEHCBRE SAATHIRZ & T B L AVRIBS T, G 2o T :
= " - a o7
32 TMI2 B 5 T U D BEIK - ROBKADBESE © ;Fi : e
o Ll.0E-08 Yo
TMI2 KRBT 70 (thk= 7 - T2 F A L) Zflik - E 4 AN SARME
" A HSRRRYEIK
R U BEEKIZIRIE LB ORIz L7z U-238 O RFE 1.06-07
[s] 100 ) 200 300 400
B B R T LB ORI 2 b2 2 1 1SR, Time (d)

NP " BT P 7 DU R ESKE S kB ISEE LB 0.
KD 2 AT > T fE R, BONOBREREMAL  BHuoRitBERNEECRBIEL - EOBEEL

R UK TRIZEEICRE REWVITES . S UBRORN
T 7V OBREORHBEICRE S RELRNZ EAVRR ST,

“Takeshi Sonoda, Kenta Inagaki®, Takanari Ogata’, D. Serrano-Purroy?, J. -P. Glatz?, and V. V. Rondinella?
YCRIEPI., 2JRC-ITU (currently NSS).
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CsRU | OBHEEEMEZ BrY & L= Csl-CeO IEHERE D /EH

Synthesis of CeO- based simulated fuel containing Csl to evaluate the release behavior of Cs and |
EAMASY, BRHRE 22, AR Y, EREE S, TR, =#m/E-%, F.G. Di Lemma®,
KAEIEY, RHEER L (L4
VRBORS:, AST S &3, 3 AARE 70T 7EB 5 imE, 4R

TRV RA M) 2 58 LT BRI OB IE 295 Z L 2 AR E LT, I vfkks v A (Cs) %
AASELBREE Y UL (CeOr) 2R &I DRBHAELZ BT 7 A~ BEkE (SPS) ZHWTIER L7,

X—D—F: 77 rvTrro b, DRV A, BUU L, UK, ), BHERRE

1. #E

VBT T I UT v MNED Y — AL — NI ORE R EO72dIzik, B A (Cs) KOE UHE () Fo
EERS (FP) OBEEHFIN G ORUEEE 2R T 2 Z ENEETH D2, 0 ORUIHEENILE I ITMF
HE TV, FP OB EREREM O 720 OF — 2 IXRSTFEREHC L 0 B 5TV 503, Fs$dh 2 fgi 3
DT IR 2 I TR R B9 72 FP I T — 2 OGRS ETH D, L LA b, Cs X0 | 72 & oM
FP % &A1 DB OMERIIREECH o 72, 7287 b, MR T CRIFH O 2 M3 & 92 5 ERERE S O
BERSIEIZIRBWNT, T B FP IR TICASICHEL TLE S D TH D,

ARFGETIL, PERDBERSTE K 0 FIRE[E]CRERS 23 FI6E72 SPS Z H\T Cs & | OREMN b &M TH D Csl %
G LT B 2 R Uz, 1, BRI O R ITIE 8 b 7 7 > (U0 OREME & LT, iy
7V CeO A L 72,

2. RE&

Csl OUSINE% 5.0 mol% & 725 XK 91 CeO,, Csl & L., SPS IZ L D HEBFMBER 21T o 72, BERIEF O
Csl DM, KOZOMIREHRT 5720 X EPE (XRD) 2 AW EHRE & BRI AR E
BEMSEE RV T —4 8 X 5y 6iE  (FE-SEM/EDX) 1T X A BRI R e E ST 21T > 77

3. ¥R

112, 5.0 mol%® Csl Z NN L 7= CeO, BEAL A DOk Wi
SEM B K DI~ v B T ORERZRT, ZORNBEI 7
2 URREDORKE IO Csl A3 CeOp RHFHHICIZITH —IZHH L T
FIELTWD Z L3RR & 47z, 72  XRD HIER R 5 Csl
FR DD IR TR S 4L7z, AWFZEIC L - T, Cs ROV DKL
HiZE 8 2 379~ 5 72 0 IC B 72 Csl-CeOp HEHERE D /ERLIZ Ak
LT,

1 FBMEWI O SEM Hifg & e~ v B kR

*Yuki Takamatsu?, Ken Kurosakil?, Hiroto Ishii', Masahiko Osaka®, Kunihisa Nakajima®, Shuhei Miwa®, F.G. Di Lemma?,
Yuji Ohishi?, Hiroaki Muta® and Shinsuke Yamanaka’*

!0saka Univ., 2JST PRESTO, 3Japan Atomic Energy Agency, “Univ. of Fukui
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RH - FAEADRZEE L -FRAHPOERERSRERYOEETH
(4) Csl DBERPEICRIFITEREAHREOEE
Behavior characterization of volatile fission products in meltdown nuclear fuels by a method in
consideration of surface and interface effects
(4) Observation of molten Csl behavior on yttria-stabilized zirconia
EHRAY, BIRHE Y2, A BsEaL 3, KAATR Y, AEER Y, FAAESE S (g 1l
VRIRKT:, 2ST S & 037, IR+

FEPEIE2A v N TRERNVa=T(YSZ)OHEERFR &, FHITHIEZHT D YSZ L&Ak
HOZFNZNT, Uit T ACs), =L A 7 E(B0:) DIERERER 21T > 7=, W L7= Csl #ZHH &
B.Os i DIENNMEZ 3145 2 & T, EIADREIZREN Csl & B0z DI 5 2 2 5 2 514l L 7=,

XF—I—F:ENE Ay NI TREERVa=T, aufbtr T A

1. 8 EBAE

TR R T D7 0 A (Cs) & 3 URN)DOBREN O OFHFBEIZ B 500292 Z &1,
VBT T I UT v MED Y — AL — LTI OREE R EIZE#RT 5, ZALE TOWFIE T, CsIA E R i CUah
L7ZBRIT, 86D T RAFICHRIVAN D Z & BHER SN TV A, AHFZECIE, BEROREZEN, WAl DR
AUVMEIC 52 D586 B Uic, [BEARRE TOW/BAEL, YoungD R (ysv=yLvcosO+ys, ysviEk D3 = /L
F— yiREERORERE S, yso TRV — 08 A) OO ENEE X TCBRITIE, ysvOys D K/NBEER
TERDIENTED, YSZHIH & BOsifiAH & DM Tys3F U Th D EARE L7ZBRITIE, TR Tysvd KN
BRCIREIND LEZEZXDBND, YSZOHEG & Lt e DysvZ T 2 & BOsfil 5 C Dysy Y SZE K il &
Heige U TR & WY SZHERE § O 11 5 (L (100) 2R 1 12 35 1T 2 AR D2l 23 FHRFRIIC /& < 72 % & PR S 2 PIB),
ZOTVHERIET 2720, T2 UFEAAKT, 20 [[C/min] O FI83#E T, B,03& CslaYSZ(100) & YSZE i
NN ORI TN, TR S 72, Bl L 72BOsikAH & CSHRAR DBl A4 BT 5 2 L T o 2 HIE LTz,
2 RE AR

YSZ (100) | & YSZ 2 i Tl L 7= B,Osiii il 044l % Fig. 112759,
YSZ(100)Z i & B,Os ikl & O Hfiliff D441 36.2 [deg.] & HIE S 7z,
—5C. YSZ %t # i T OBl O 18.4 [deg] & HIE ST,
FAL TN, yov DIEA K E VN YSZ(100) DI A YSZ Ll ik T
O L0 b REPESNTZ, ZOFERIL, BIRSE E O S A B0s
AR DA, OV TSR OB B L2led B2 b,
e, Csl &AL YSZ (100) | & YSZ Zif i D RI7 T i &~ LTz,
AR, SCHRRH AR ) RIS A 50 =27 7 ¢ 712 kY Fig. 1. BoOs iFH DIMEL G L.
F2fi S At T30 - DR 2 % 58 U -k el oh o fE s vk 4y S A4 i O ZEBhETA ) O E A2 S £,
SE3H
[1] MR, IST, STHIRMFAE R 1) B ER M 72 1 =3 7 7 ¢ 7', 240404, hitp/Awwnjst oo jpinudeariesearcv240404 bl
[2] Xin Xia, Ph.D. diss., P.119, U.C.L. (2010).
[3] A. TSOGA et al., Journal of Material Science, Vol. 31, 5409-5413 (1996).

—

* Hiroto Ishiit, Ken Kurosaki® 2, Yukihiro Murakami®, Yuji Ohishi!, Hiroaki Muta!, Masayoshi Uno® and Shinsuke Yamanakat 3

10saka Univ., 2JST PRESTO, 3Univ. of Fukui
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[3B13-17] Liquid fuel, MOX fuel
Chair: Hiroaki Muta (Osaka Univ.)
Fri. Sep 9, 2016 3:35 PM - 5:00 PM Room B (Kumume City Plaza - Gallery 1)

[3B13] Game Changing Potential of Liquid Fuel in Nuclear Industry
*Moto yasu Kinoshita'?, Fumihiro Chiba?, Takashi Watanabe??, Tsuyoshi Iwashita®, Kazuro
Furukawa®, Masaaki Furukawa® (1.Univ. of Tokyo, 2.TTS inc, 3.NIFS, 4.ES Technology, 5.KEK)
3:35PM - 3:50 PM

[3B14] Realization of Liquid Nuclear Fuel in Halden Reactor; Irradiation Rig
Performance
*Takashi Watanabe', Motoyasu Kinoshita'?, Fumihiro Chiba®, Tsuyoshi lwashita®, Kazuro
Furukawa'*, Masaaki Furukawa', Hartmann Christian’, Karlsen Jon-Martin’, Beere William,
Hansen Jorn-Harald®> (1.Thorium Tech Solution inc., 2.U.Tokyo, 3.ESTEX, 4.KEK, 5.IFE)
3:50PM - 4:05PM

[3B15] Effect of atmosphere on sintering behavior of (U,Ce)O,
*Shinya Nakamichi’, Shun Hirooka', Masato Kato', Takeo Sunaoshi?, Andrew Nelson®, Kenneth
McClellan® (1.Japan Atomic Energy Agency, 2.Inspection Development Company Ltd, 3.Los
Alamos National Laboratory)
4:05PM - 4:20 PM

[3B16] Oxygen potential representation of (U,Pu)O,
*Masato Kato', Masashi Watanabe', Hiroki Kato', Masahiko Machida' (1.Japan Atomic Energy
Agency)
4:20PM - 4:35 PM

[3B17] Restructuring behavior of annular irradiated fuel
*Shinji Sasaki’', Misaki Isozaki?, Akihiro Ishimi', Koji Maeda® (1.Fuels Monitoring Section,
Fukushima Fuels and Materials Department, Oarai R&D Center, JAEA , 2.Alfa-Gamma Section,
Fukushima Fuels and Materials Department, Oarai R&D Center, JAEA , 3.Materials Monitoring
Section, Fukushima Fuels and Materials Department, Oarai R&D Center, JAEA )
4:35PM - 4:50 PM
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Game Changing Potential of Liquid Fuel in Nuclear Industry
KRR Y, TEEE?, MRS, AT, I, IR
'K, *TTSinc., *EERLAHF, ‘A —=AT7 7 /o v—X, *EZ x4

We will discuss what can be possible if we introduce liquid nuclear fuel in the present nuclear industry. First
principle induces superiority of liquid phase against solid phase in chemical processing, Utilization of liquid fuel in

reactor core, even partially, give potential to change total-system scenario of nuclear fuel and waste management.
F—T—F: RERFHRE. BEE, 7 viE®. Liquid Nuclear Fuel, Molten Salt, Fluoride
F—HENGHIE LT IR BERDEN, & L THIRIRRE URRED Mz b 72 b naE R D,

BRI T T O LX)V THOOZEMMIMNELZ R TE 5, /bbb LR M ZEM A 7 — L CTH AL
AR E/GD, HWERMNICERE ZBBE BARHRICH D, (bF TS BIISEER, &R

:li%éﬁi‘%i@%&iéi)\i o M T RS BIX, FORRAEBL ”ﬁﬂ:b BENGIRLD
Bl B0 E < BEE &I EChY ., T¥MR~AT7a—7 ot R, BOWEDOHLE 2L /7 MNMIE

BT&E 5, DLEMARTEALIL, AR AMA~E TEICB T2 FEERBY ED > TSl Th b,
TR 2 RIRIC T 2 IR TR RNV X — 2 BT 5. £ 575 2 L TIRTAHOMF TR TE 570 ?
TNRRFG@ITEITLHMNTH D,
%@%15%~§f§ztiﬁ?bbﬂ%&l$m TSV MDLIBEIFNTSUMILED FThHD,
LB Y FiF 5 L. EnricoFermi ICL D FE & L CRREk SN TWEN, [ -8R O%M o8, 4
ROLIFEME LR, S22 oREE L TE W2 IER g & W E o~ AT X 7 v a v,
ENHEESHWOME WS EIZERT D [1],
311 WHAREESL 7%

HLh-HS5U%R e 7 1
A;);MZ;ZQ; --------- (bt T ot J : T W 5%, 2016 4 SHAED
S ; = é A, 2 L CHERAEE LT
REEEANMET BIF |
X ST ; B LIRT- IO, F bk LT
/ TR R asxmmcm\uﬁlm:ﬁsxmm ; ® o
R R TR | JIVh=r LB S TR DIRGE i p REOR TR ZEAT S &
I o . i
KEDOEX {E : # 3 - N
»-7;& il e P % b BTSN T, &£
MSRE/MSBR(ORNL) ==, r)— | =
7= (run, &) ] : LA S :: O RIRERE LTI 2 £ o
\_| Thorcon (USA) | er:ﬁ:?s;!éﬁg § A L2ICHWAEMNE WS, Nz T

BEAF O 5P AR B & 1 5y
MNCEAT 57— A B M T, &
GCRaLT2oZLELTow,
SEXH

[1] Alvin. M. Weinberg, “The First
Nuclear Era, ” AIP Press, 1944.

(il MERB— (R
I Terrestrial Ene.(h74) |

L ( )

MOLTEX, & E

!
Eilzyod s

‘ L—TE =imABHELR (FHR) ’
\ | L3559 (SINAP, China) || NEUP,IRP(KE/DOE) | /

*Motoyasu Kinoshital’z, Fumihiro Chibaz, Takashi Watanabe“, Tsuyoshi Iwashitaz, Kazuro Furukawas, Masaaki Furukawal,

(1.UT(RACE), 2.TTS inc, 3.ES Technology, 4.NIFS, 5.KEK)
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Realization of Liquid Nuclear Fuel in Halden Reactor, Irradiation Rig Performance
Pk 2t OKTEREE Y, THEGE Y SAF 9 &AM, i) 1IHERE Y, Christian Hartmann®,
Jon-Martin Karlsen®, William Beere®, Jorn-Harald Hansen®, %51 1714 °, Margaret McGrath®
YNUDLAT Y7 V) a—va P HURKE A — 2 AT 7 ) a U= R BT L IS,
*Institute for Energy Technology

TRARIE TR DR LR & B PTREZR SR TR A 7 )V @bkl o X b CHERI 2 Fogig Bl & Lilsns
HOID, ZOFEBUTIIFTIFIGT T L OBRBERFOVEREORERES ML EECh D, TTS 1E RinR OBEIZEESD VAR E
HRIR ) 7RV OBSE & R A ) VT = — DOV —HAET (1 FE) AT T D, FRERERY 7 05k
FHEEH 2155728, HELIOS-2 35 X U OpenFOAM Z ikl L 7= CAE 12 & 0 HaGailR U 7 OFRBMeRE 2 /it L7z,

X—0—F iR, WRME, T ok, BRI, msdEine

1 &S

AN AIRE B TF AR 7 N iahsR o o A b CHEEL 2 UL & B TRECH 5721 CT7< L Pu
& MA DOTEIR L AR~ H BB 5S8R & L TR Ztons, UL, ZOEBRIFEFAARRE & BRbE
REOPEREDHEES LB TdH 5, Chemical Reactor in Nuclear Reactor (RINR)I ZBEAFF AR OBRER L= | & EHA FTREZIRIA
BB BN UT2kEl = > S TH D, RINR OEERIZIES < 7BV AIIRE Y 7102 30 IR & REERFOMERERE
iz B4, AR#EETIT VLT o ORI EAKLE (HBWR) [AHICBAZE P O BREERER U 7' HELIOS-2 3 LY
OpenFOAM (2 % CAE % BXE L 7-FREWERERHIIC DU TS5,

Outer geometry of the test bottle

2. BREIETE
2-1' HELIOS_Z (:J:é:l_ |~ D:ox SIicedl/?a;irr;Tf;ryoiﬁ?AuEezslumn

FLiNaK (= UF, % 0-20 WD THIN L 7= 2D 5B 20 & L ° Pt
IERREEICOW TR U7z, P P2 U T 2455 & ke, PoBE
VTR LI e —2 2R 5, — Rt z2158572012i% 'L
DFENEE % 99.95 W% & 975 Z LN E LV, HIEEEIZ-OW T FLINaK
DIHDEA, y BN LY 1Wiee & 725, U JEHEE 5 with T 5 wi%?d UF,
Z FLINaK (IR L7236, DB REIE SWilee & 72572, FLiNaK region
2-2. OpenFOAM [ & S ERE (iquid fuel

ARV Y 7 OFGRE T MEE > 77 7RG A& HpiE L7 1 OpenFOAM |7 k2 5350 U
JeRkE Lc, ITIDRT X912, SME 60mm, PIJE 3mm @ SUS316 DHIfE -1y rojptkesL,
Resd L, PNEEZIIE 14.6mm, E 4mm, £ 146mm D6 KD~ 4 %
BB LT, VI NERCHRIEDS 7 4 > D i L R U E1272 5 X 91T FLiNaK
Tz L, Wi A A r WA TES 7L E Uiz, SUS316 O L
L. BMmEEE 20W/in/K, B 590)/Kg/K & L7, FLiNaK O s L
T, A 1987KgIms, BNIZIEER 3.6 X 10° UK, Ktk 29X 10°Pasec, Bk
0.92W/m/K, BEHE 1.88X10%0kg/K & L7, Ar TROYEL LT, BYml
A 0.036W/MIK & Uiz, HlseIBRIEC L 0 U6 (2058 LTz VTG
BE & REZREN C OV CEYA LT, FHRRSSRIC Uiy B R b e &
720 HI#EE 1 Wice T 530°C(802K). 11Wice T 700°C(973K) & 72~ 7=,
21T K 9l B OIREE L 1 B OB & I TR B LTz,
HELIOS-2 12 & 2|z J AU, 10Wice D H 7 EEIE FLINaK 12 22U % 5wiv% 450

First barrier wall N

Internal fin

850

800

750

T

Limit of power density
For Nickel 1st wall

¥

Maximum Liquid Fuel Temperature (°C)

500 W

DWHIET 10W%D U ZUM LIRITHLT B, —F7, WERBICONT rowerdensiy Wi
FEPNBEBSIERS O 10mmisec DR R & IOzt c by P42 UV S U770 FLINaK
LI L BRI & B BRI U B = L AR S, DI OB, ke L

HEIRIZ D,
3. #E
U 7 Oi%itHEEH 2155 72 HELIOS-2 33 U OpenFOAM % AV - BREMAREZ- 3TN L 7=, ZfES:, FLINaK |2 5wit%
I L7220 2 VT, 10Wlee DT E TEILTE 5 2 L AVRENT,

“Takashi Watanabe®, Motoyasu Kinishita'?, Fumihiro Chiba’, Tsuyoshi Iwashita®, Kazuro Furukawa™*, Masaaki Furukawa’, Christian Hartmann®®,
Jon-Martin Karlsen®®, William Beere®®, Jam-Harald Hansen®®, Yoji Minagawa >¢, Margaret McGrath®®
ITTS, 2U. Tokyo, *ESTEX, *KEK, SIFE
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(U,Ce)O, DIRHEZRBICRIZFTREAITADEE

Effect of atmosphere on sintering behavior of (U,Ce)O>
ool kY, OEERD BRY, ONEREANY W MIKEZ  AT. Nelson®, K.J.McClellan®
LH AR MR SU R EEAE, 2 A BH S (BE),  SLos Alamos National Laboratory

F70 5 PR T IZEB1T 5 (Uo0Ceo.30)02 DFERE ZEE) A2 7F i L. MOX DA & DLk 21T > 72, MOX DB
1L CO, AP TIRESND Z ENFHILTUVD D, (Uo.70Ce0.30)O2 TIXFERRODEN R SN o T2,

F——F : (U,Ce)O,, MOX, BEAE

1. ¥E

(U,Ce)0, 1F MOX & Al Ut it St E AR R E M2 A T 5729, MOX O HEME & L T% < O
ROPMTOITE Tz, AL O LRI/ D K I o —B L LT, (U,Ce)0 D EEMEMIIET — & DHL
R OYMOX 7 —4 & Dbl a8 L CRLIRE D BRE % TR 6D 2 12D DB ALA DM T AL TV 5,

AMFTE TIEGRIARA A % 73T A —5 & LTz (Uor0Ceos0)02 DHEFREFRER 21TV, JAEA [ZIBW Tl = ICHAG L
72 MOX (T DWW T ORRBRAER[1] & D LL#L - BET 21T 572,
2. ABRAE

HATIZ O/M=2.00 (ZFH%E L 72 U0, K U} CeOp 3K % Zn-St. & FLITHEMUIR AR X D IRG L. UO0,-CeO A
¥ AR (30%Ce0y) & FHH L 72 IRA AR & 200MPa DJE /1T L MIRICEH L BUIE5EEH(Netzsch # DIL402CD)
% P CBERE R OIS REIE 2 B EAT L7, BERE RS A & LT COxy Ar O “FEMEAZMA L, i OBHEIX
1673K £ C, HEIZOWTIL 1873K £ CTHIR L7z, FEEE IV 7TK/min & L7,

F7, BIOIES L v b &2 BKFF (Netzsch 2 449F3) (2457 L ClA] U4 CEVALEL 2 = L I2 X v BEfE iR
28T % O/IM 2k 2 3F A L 72,

1.20E-02
3. ﬁ% il o0E-02 | = = = (U,Ce)02 in CO2
LICH R FIZH 1T % (UozoCeo.30)O2 Dl & IR %;UOE i (;g:)gzﬂ;nm
— S A = + - , o

EOBBE T, CO FIZI T 5 (Uo0Ceo020)02 D KERE I S smeon | mi 1222
1200K-1400K iLHE 1 C OFE0A A IUAEEEME & 1600K (LoD gaoores | MOw 10
BILIRIHE D 2 BRPE CHET R 3 BTz, F72 CO, T %2.005703 I

{0-00E+00 U=V ey te

IR IRE DN R R E R HIREN Ar P L VIR T T 558N 800 1000 1200 1400 16‘00 1800 2000

Temperature / K

A= -
fFoh. 1 (Uo70Ceoa0)02 & MOX U8 FE 25,
4. MOX & D HE - #&Et
CO, H1CI1E MOX (i {b 2 B ik (O/M>2.00) & 72 % 7= b, rou | (0.ce102 meon
BEERE DI ©— 27 1 IRIEIRIC S 7 R 95, (UoroCeoa)02  sor 0"
s 203 |

tH CO, P TIXFERD O/M At Z /RT3, IHEZRENC OV T §.0 -
E%O);ﬁ%ﬁ‘ﬁ %hiﬁﬁ") f:( .'].)D (Uo_7oceo,3o)02 ':F'O) CeOz 75§ ;E; e

199 -

ﬁﬂﬁi%%ﬁ%ﬂm(O/M<200)f%é Z &75‘#&%%\_ 5D, 1.98 . . . . . . .

300 500 700 900 1100 1300 1500 1700
%%Xﬁ Temperature / K
[1] &R S . B AR T 720442 (2013) 2 CO, 1T (UgroCeoz0)0: & CeO, D O/M 254k

*S. Nakamichi?, S. Hirooka!, M. Kato?!, S. Sunaoshi?, A.T. Nelson? and K.J. McClellan 3

LJapan Atomic Energy Agency, 2 Inspection Development Company Ltd., 3Los Alamos National Laboratory
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(U, Pu) 0, DEEE R T o ¥ ¢ LET L
Oxygen potential representation of (U,Pu)Oz

g IENT, JEES OFES, PR R Erm B2
AR T FE BR A

U0y, (U, Pu) 0y, Puly DEEFRART 2 ¥ v LD EERT — X 12DV T Brouwer DX % FVWTEHEI L, 25— e
RN BB U0y KON Pul, D7 L 7 VR RV X 52 T, BEERT 2 v L ORI R % 5
H L7,

F—TJ—F: MOX, BERT T v

1. ¥E

RELMERR) OFEFR R T v v Vid, ALVFRREMZ T 2 L CRARBBN YT —2Thd, i
FT, U0 (U, Pu)0s, PuOIZDWNT, R, OM tha /T A —2 L L TIBART v X VORE & Fhi L
T& 7, AWFFETIE, Brouwer D[] Z/ERT 5 Z LICXk > T7 Lo 7 VRMAER T RV X230t L, B
FRT Uy VORI A EH LT,

2. BVl - fRAT

112 UOz:x. (Uo7PUo3)Oz:x B O8N PUOsx D 1773K (2T HDEEHR R T v ¥ v L OMIERE R A2, XH
21, x=[Vo] £ 721Z[0i] & L T Brouwer DX % {EX L TH LN T-BEFR 2 FL I DR ABETE D K IBIRE %2 . i
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[1]M .Kato, Stoichiometry and material science, Intech,(2012)203, [2] H. Nakamura et al., Prog. Nucl.Sci.Tech., 2(2011)16
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Restructuring behavior of annular irradiated fuel
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Evaluation of long-term integrity of the fuel assembly removed from the spent fuel pool
(1) Overview of Project Plan and summary of FY2015 results
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Evaluation of long-term integrity of the fuel assembly removed from the spent fuel pool
(2) Integrity of fuels in dry storage
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Evaluation of long-term integrity of the fuel assembly removed from the spent fuel pool
(3) Investigation of chloride ion transport phenomenon across the screw-gap between Zircaloy upper plug and
stainless nut immersed in dilute artificial seawater containing 36Cl ion
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Experimental Evaluation of Primary Yields of Water Radiolysis in Seawater and its Concentrated Systems
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Picosecond pulse radiolysis study on electron solvation process in n-propanol at high temperature
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“fully-solvated” electrons (€'s,) obtained by ns pulse radiolysis.

AT MV LIRS, SR CIR IR E £ (30
ps) (AR~ ARAMEIR D 7 1 — 2RI N RANELRL, Reft] & JEIC T sEI~ & &7 L, 140 ps DARE
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W5, LoLZEEmiBiEE R on7a< 720, 100 °C TiX 30 ps & TIEBFIE D A7 L (40 ns) |

FF-HLTWD, —JF, BFRIEMEOHIEA (T hy) ZRMLEZRETCOLE I L 2T o4 &
AZATV, BUSHER ZE LR R, @iiiE ERUSHMERMET Lz (BUSZ kv, BRI E 2 iR
e LA EDGEFOEEFNIIEIRIE ESE(bT 5 2 03 olo, MIEEEOKBREGRITHIRIZEIET
THZ LD, WIS OEEENE G &8 0 EF OGBS NATOND b D EEZ BND,

“Yusa Muroya®, Tetsuro Yoshida®, Wataru Kanamori', Yosuke Katsumura®®, Shinichi Yamashita®, Takahiro Kozawa®

YISIR, Osaka Univ., ZJapan Radioisotope Association, 3Sch. Eng., Univ. of Tokyo
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A Large-Scale Demonstration Facility for Light-Water Detritiation
N. Bonnetl, D. Carlson'

'Kurion, Irvine, CA

Abstract: The construction and performance of Kurion’s prototype system for light-water detritiation are presented
and used for the conceptual design of its full-scale Modular Detritiation System (MDS®). This technology will be

beneficial for a more flexible deployment, operation, and dismantlement of nuclear power plants.
Keywords: CECE, detritiation, nuclear power plants, economics

1. Introduction

The civilian nuclear power industry generates important quantities of tritiated water that are released to the
environment within authorized limits. However, the availability of a reliable technology for tritium removal at the
industrial scale will be beneficial, first, to address growing public concerns about tritium releases, second, to offer

nuclear operators additional flexibility within given release limits.

2. Kurion’s Modular Detritiation System (MDS®)
2-1. Large-scale demonstration facility

Kurion has completed the construction of a prototype MDS® facility in Richland, WA. The MDS" is based on the
combined electrolysis catalytic exchange (CECE) process, which is suitable for the treatment of large volumes of water
over a wide range of tritium concentrations and minimal system footprint [1]. Core components of the prototype system
include a 100 Nm’/hr PEM electrolyzer to convert the feed water into hydrogen, and a full-scale 9-m height catalytic
exchange column for removing tritium from hydrogen and releasing clean effluents.
2-2. Demonstration of system performance

Kurion has commissionned the prototype system and conducted a series of experiments to demonstrate its
performance. Stable tritium separation factors in the range of 10,000-200,000 are obtained for various operating
parameters. Ongoing experiments are also performed for testing and optimizing the system at higher processing gas
rates of 200 Nm’/hr and beyond.
2-3. Full-scale MDS®

Based on the demonstrated performance of the prototype system, conceptual designs of Kurion’s full-scale MDS®
are proposed for the treatment of various water inventories, as generated by nuclear power plants or dismantling

operations. The MDS" treatment capacity is up to 13 m’ of water per day with a footprint inferior to 50 m®.

3. Conclusion
The performance of Kurion’s tritium removal system has been validated at the prototype level and is ready to be

deployed at the industrial scale for assisting the development of the nuclear power industry.
References

[1] N. Bonnet, 5Bk & fifH7TE 7 M ES AR BEMEGIEIC L 5 KIFBERAK NV 7 U ABRES 2T AOBERRE,

submitted to AES] ATOMOZX Journal.
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[3C07-10] Mitigation of corrosive environment/Dose rate reduction
Chair: Yusa Muroya (Osaka Univ.)
Fri.Sep 9, 2016 11:10 AM - 12:15 PM Room C (Kumume City Plaza - Gallery 2)

[3CO7] Development of dose rate reduction technology for improving LWR
utilization
*Hideyuki Hosokawa', Toshimasa Ohashi®, Mizuho Tsuyuki?, Naoshi Usui?, Hiromitsu Inagaki®
(1.Hitachi, Ltd., Research &Development Group, 2.Hitachi-GE Nuclear Energy, Ltd., 3.Chubu
Electric Power Co., Inc. )
11:10 AM - 11:25 AM
[3C08] Deposition state of platinum after platinum oxide nanoparticle addition
and subsequent oxide film change
*Kazushige Ishida’, Yoichi Wada', Masahiko Tachibana’, Nobuyuki Ota®? (1.Hitachi, Ltd.,
Research &Development Group, 2.Hitachi-GE Nuclear Energy, Ltd.)
11:25 AM - 11:40 AM
[3C09] Development of Dissolved Hydrogen Concentration Control Device
*Akira Tsuguchi®, Mutsumi Nakamura', Hiroko Nakano?, Kunihiko Tsuchiya®? (1.Kaken Inc.,
2.Japan Atomic Energy Agency)
11:40 AM - 11:55 AM
[3C10] PWSCC mechanistic study of Alloy 690 using SSRT tests
*Takumi Terachi®, Tomoki Miyamoto', Nobuo Totsuka', Takuyo Yamada®, Koji Arioka’
(1.Institute of Nuclear Safety System, Incorporated)
11:55 AM -12:10 PM
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BKFFRASELICHE L-REREFHEFTORRE
—(1)EEKE. KRFIAKEIZHE TS Co-60 fHEHBRIER —
Development of dose rate reduction technology for improving LWR utilization
-(1) Results of Co-60 deposition test under simulated NWC and HWC conditions -

HNFE S, KEGFIE Y, SR MEHES° fREir
LHSZ-BFRE, 2 HSEGE, *HEE T

BWR D &K E N AR 23 85T S 40TV DK EIZ 31T D IER ~ DG REIR ¥ JA 7 % FFAIE C &
LRMREET VOB ZAITO T2, FKEIZRT DA EEREE & Co-60 BV AL D BIfR 2 EERAYIZIET L
T2, AL He02 & NWC T HWC SAEDFRLERE & Co-60 HX V) iA Zifis e & it L7z,
F—D—F: HiEERR, 290 b, ME, BE. 1. 548

1. #8 BWR TIIAKBEAMHWC)RCHSATEA ., E& B AL 3@ H 235 HE S AT 5,
Bl MR BRI T 5 2D OREEZ FANIFHMET 2 729121, #EROBHKENWC) THBE SN CTE2F
KIS REZEE T T L VIC 2 b OB A AT MERN D 5, AWFIE TILATRAL DS R A
& Co-60 DY AL KITTHEL FERIIHRET L. FERCEH SN KE CHEMARRIEET V&2
WETDH L AEE T 5, ABNE, @EKE, KEEAKG, HEHTEAKED Co-60 ff75 & Bl 5tk
WEIZEZ DOV THRE LT THRET 2,

2. BER #600 DIl KAF EEHE CTHFEE L 7= SUS316 #lik i 2 BWR 5214 7(280 ‘C, 7.5 MPa)T Co-60
LD 2 5 R E ISR E L. NWCIATFEE S (DO):100 ppb, H,0,:200 ppb)is & OY HWC(DO:<5 ppb, H,0,:5
ppb)/KE T 1000 h % Ti{E L7z, HIT, Zn DB Z -~ 2572, NWC Tid Zn R 2 ppb, HWC Tid 2 ppb
S V5 ppb @ Zn ZEAN L7z, Co-60 {1 & EORRE(L AT~ 5726, &+ 250 h, 500 h THY H LT Ge
A SRR RS CHIE L 72, 1000 h # 038R 12> Tl Co-60 (5 & ICHN 2, FEREDZE( % SEM
THEL, T0%, BILEEZNE, SMEICOBEL CHRIBEICE EN D8R tER L R FWE R CllE
L7,

3. &R 112 1000 h {Z{E % OERIb AR TR DTk R &~ LTz, NWC TIIWNE D Co H
DIARIIINE DK 150 Thotz, ZD7=, Zn i kb Co BN RIIFEDF SN AR E <, Co fHFEIT
50 %2 Lz, —J5 HWC @ Co {35 &% NWC & bl U Colh e ¢ 2 %, NJE{ICRY 100 f5ic8gin L 7=,
Zn 2 X % Co fEEEN RITSNE TR SR> 7223, W TIX Co fHE &2 1/10 124 Lz, & T Co
£ &1L Zn 2 ppb T 25%J8. Zn 5 ppb T 45% g VEFe miEC @itENI g stECo g ihEzn
BT o7=, HO, B 72 W EEFED HWC 3R mREFe mRECr mAENI mAECo mAEZn

BRI Col B RONBNR NS 52, © o

A DT BIED Co {5 B 4 fFITHIM L g 1000

Tz, ZORRKEE H0, BEREHT 28R uﬁ 100

DOHTHNTAER U CHME B D TE Rk % AR L 72 T'E 10

R AE~DCofENEMLI-LEZ NS, % 1

FIZ, Zn OBEHNFIINB D 7 v~ A M5

KBS, SEDT7 =T A FTIEIIWTZD, NWC (DO: 100ppb, | HWC (DO: <5ppb, H202: 5 ppb)
H,0, MFFET 2 HWC TiE Zn ORI M H202:200 ppb)

N B2 BN, 7B, KIFGEILE S IHET 1 AU IR TR BT R

g8 TEKIPAI A @ AT IS L 7o SRR T OBAR 7 = — X1 ) ORRO—ETH 5,
SEXE  [1]S. Uchida, et al., J. Nucl. Sci. Eng., 69, p247 (1978)
[2] H. Hosokawa, et. al., J. Nucl. Sci. Technol., 41, p682 (2004)
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BERILYT/ HFEAICIIABRAOAEAERERUBREREEL

Deposition state of platinum after platinum oxidaaparticle addition and subsequent oxide film glean
*HHE —pY, FIE B— Y W EZY OKHE F’
YHIL - BB, HYLGE

y BRSNS L0 ARk L7 e b 7 ki 2 K%/ RFEE VI 2 Ll ko 280CK TIEA LGB O AL
FHAERIE R OBRIL B IR~ DB 2R~ T2, T ORER, A&/ A A0 REeRR T & L TEIREEIRIC
BT D2 L. BEMAELIER ISR OISR E LD Z &N Te,

X*—0—F: A&, 7R vy AR R KFRIEAL ISHEREI
1 #8

BT AKBR 7 (BWR) I8 R EBRELE N7 RIS 55 O KB HIENC X 2 085 0 I8 B il B fy & L <
K FETEA R ONE AT B A8 TR A DS KE RS A A 25D BWR Tl il ST 2 Y, s 5 4 1A i R
DKEZEACIHR OBLE S ACEEHE, KELSIDOILREEEZERVEABRPLE L, £ZT, vl
ok ~FH¥ e Faxyaei (HP(OH)) &R & FARIEK) 2.3nmD PO, & Fksy & 72 H 4k
kb F 7 RiFauA RIRE (Pt aaA RIRIKEES) ZART 2 HM 2% L 2, B, MEERm~O
&5 BICKIET Pt2 oo RIEIREAREOEBEZ R Lz Y, RIFRTIX Pt2u o NEIRZ RS
/Mg TV 2 LA B 280C/KHUTIEAN L7356 O BPEHR T O B4R A5 K8 K OV A A8 LB IRE O e {b 2
IR Z T ~T=D T, TORRERET D,
2. R

HE&EAHEN 1glL O~FH b Re kY B&IIRERKIZ v A4 20kGy 5 2 L1k Ptan A K
iR A B LT, A& SR ETIC 280CAKHIC 200-500hi21E L Citlk i (SUS316L, M) Fimichg
LR Z AF G- U 7o, IR CHAFIEH 350ug/L. ¥ fr/K3E 60ug/L (ZFi%E L 72 3ok 4 280CIZ A L CakliR
RHEMD LIcA— 7 L—71Z#K L, Pt an A NEREA— b L— 7 EATD HRBKICEA L CRER A
RIEIZASE (I S, Rt BB Wi 2 STEM-EDX 7341 L CHEOEFIREABIZ2 L-, Tzt
B R4 SEM-EDX, L —¥—F = 43 6ot U ClB(L BB RE 2~ 7,
3 WR-ER

R W © STEM-EDX i R4 X 1 12~
T, A&iE, TR O koY 1ESUT KL
HEEE L, A4dRE LT EmICMHET D
ZENginote, Eilo. BLEEZZRES T LTz
fiti e, AL RIS B Ao A5 AL BRAT & 0 Rk kL
BNWRKREL 72D L, a-Fe0s H Fe0, 12T X
DT EMTrol,
BEW
[1] J.A.Varela, 2012 EPRI Int| BWR&PWR MRP Conf.
[2] AFH—RK. BAKRT IS 2013EFDFES, F45
[B] FrH—R. AARTI)F2 20165FE R DFES . 1IN0

<AnEBEH>
BIEL{LALIR316L SS
Pt: 8ppb. Zn: 2ppb
FRIE:0.04cm/s
RS - 72h
BEAEE: ]
0.385 1t g/cm?

K1 B&ELEZOSEFEESTEM-EDX 2 HT i R

"Kazushige Ishida Yoichi Wadd, Masahiko Tachibariand Nobuyuki Ota
! Hitachi, Ltd., Research and Development Gr&htirachi-GE Nuclear Energy, Ltd.
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BEKRREFHEEDRS
Development of Dissolved Hydrogen Concentration Control Device
T R CER B PR P b ezt
LB ARIF - ORFSE R A, 2Rt (kA

K e Tl e TR /K & R U 72 BR BRI 38 1T D HE ML OIS 1S B FIFU(SCO)FE D BIR R T 5729, 1%
WA A L A U7z 2 BEVEMR T L2 VTR K BIREHI AL E 2 BR% Lo, MERERBRAE R, &
IR EK P ORFEKBZBREDOHIEN A RETH 5 il L 257,

F—U—F: A, KEEHE, WhKkHR, BX0MH

1 5

WK TR K 2 e U 72 BR BRI BT D REEM B OB AR 5 72, TEERAKF OKE 2 &5
ZENEETHD, FHI, WHAKFRREIZOWTIE, TIVE THARZET ASLEKFZIREDERET A DT
Vo ZIZE 0L T, LLARRS, KEBEREOESWA AOTIR B L Tid, K#E»n0 22hEx
fifi 2B L7 iud e By, RBFE TR, TAZVLELET, BERKEZEXDMET L LIk KkEE
AL, TRERKTOBEGKBRREZHIET 2 EEZFRE L. ZOMEEEZR -,

Zﬁ%ﬁ% @ﬁm?w®@ﬁl

WAICIBIT BAKDBLSMRE TR LT 5720 1A 4
A A N2 2 AV AR - L DR R O AR K SR R BTEKER
T8 B OIS 2 [ 1SR, B T 1 AR A A 5SHe = RER
L X 0 B & BRI TR ST Y . BRI, Ti HRIC
Pt ZHEFLZH D% =,

EfRE L OMRERBR L LT, RN AR R 3 % 7 2H,0 - L et e
B, RRHEE KT DK FEIE ORE R (T T2, BiA A EAA A 5>”2
AEHE DA R % 9em? & L. FIINEIE(G~10V)IC L A& 5
KA DVELF K BIRE D EAL TR, RIS, BiA A v s 1%@47‘/325@1%
DA ERE 64om? & LT, EEICHA SN TV AEIREE  (b)4E ok
AR 8 VR A7k T B R 8 4 B 5 = L A MRE L BIE

TR - PRl OFER K 2 R o 7 T e S8, fEsR/KIKEE
(50~ 150mL/min)(Z & % B2 M A9 BR /K 1 D VA7 K BB E D&
L& RE L=,

~ U]

3 BREOEE
WA A o AR O A 2N 9em? I BT AHIINEEIC L AR
BAFBEOEEMER 2 17T, = ORE, mm WEOH 5oy 25 v =5
mé &bz, EBRAKF OEGFAKFBIREIIIEMT 2 2 L Non IS 7> i
oto*ﬁ‘EWDJ4@8m/k9&ffi VBT K FBIRE D X 1 AR N ORI & RTE K S i
EIMRIXIFIER CThH o Tz, Tiud, BAELTZKENZE & T 1 D ABEME [
&Dﬁﬁéhfmtt®\m$®%ﬁm$%§®kﬁﬁmﬁ 100 _ ar
NholmbDEEZ BN, 600 o aov BB A7 Z R ERR  9cm?
&L\%4i/x@ﬁ®ﬁﬂﬁﬁ6mw B 1) DIBEAKHE ey R oo
FEATAR) : X B K (250ml)
BT & A IEEK T OV BIIE OB LA ~Tz, ZOfsE, 2% E
TE@?&(}ILE; Ko THIMIOEGEKRBIREDNSS EXR V%00 §400 : @
BEORELTEb OO, BRI KRREOHMEITT B, 8 X A
ERUBRThHD LBy ot, O L, HRICED § p e
VAP RIRE~OE BT NS V2 LRI S NI, w7, A .
R T, SBRH ST RATARBER T w0 e
VK SR B B (A L DA A BRI o g5

%ammwﬁﬁﬁﬂ/%@é%ﬁ%#%Lomf%ﬁiTé ° 1 mﬁwm ” 0
AWFFERCER TRUE U7 I 7 KR IR LIS (B, R PE S . "

HEP TR F— Fﬁ%ﬂﬂ;@%%kbfimbkr%%: B 2 FIINFEIEIC & DI KRR O RAFE
TP S8 2 e R v PEAL B A T i e 3 (e IR BRBE T O
MFREZRRBEL Y 2 T AR L) | ORRCRTH D,

Hiroko Nakano!, Akira Tsuguchi? , Mutsumi Nakamura? and Kunihiko Tsuchiya’
LJapan Atomic Energy Agency, 2K AKEN Co.,Ltd.
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SSRT FRERIZ & % 690 B& D PWSCC #tE DT
PWSCC mechanistic study of Alloy 690 using SSRT tests
TSEH D, EA KM, PR ER', ILUE HE, AR e
VR AT MFGERT

PWR1 JRISHEERSE T C 690 5420 SSRT 3R 21T\, Z R DFEARDUZ DOV TRHM L 72, K72 BIONT 24 512
Y o THRBIINTERICETE 2 E o T2 RN E U KR X v BT RO KM bz, £z, EZONHTR
AR RIS, BMENE L TV AE LR 2MANE LT,

F—J—F: 690 &<, PWSCC, SSRTiAE& »fEmMI

1. #E
690 A4l PWSCC PEICHEEN DN CdH 0 . SIS 2D SCCHEBNT RS- B2, L LR S, RN
MCHER ZFEROBZ MR SN TEY . RHIOMEHERIEAFHET 5 72 DICHINEMEOREIA 2R i
TW5, T4 Arioka HIE, ZEALIEHNIG HEFIZ LV IBE S AL, RIFSBIZx ¥ B 7 4 DEKT D Z L 25 LT
WA [1], 22 TARFETIL, SR TEZMA T2 TT690 G4 TE % M 2 T2 EARGRER I TR 5 [R5
(SSRT #BR) ZATVY, EROFEZEBNT OV TR L7, = i
2. =B
PEEBIC TT LB A fit L 72 690 G4 VY, X 1 il v Fgsiic ey

RN T 2 A5 7= ot & B0 U 7=, SABRESSS S PWR1 ombifesss | )
(500ppm B+2ppm Li+ DH 30cc/kgH20) £+ & L. 320°C, 340°C, 1 hump-SSRT &8 /T OIR

360°CD 3 Fffa V-, RBRITEZRAELIET =012, T 0.2%iit /1(EEIEAEY O EME 2 A5 L7 5tkT
2027h O FHEIEEITV, T DOk, 5IHREE 1x10°mm/min @ SSRT #BR AT LTz, SEDRAEDIKENZED 5
A7z 2300h TRBRA(S 1R L, WA & OVlif 2 &7 B8 (SEM) 2k BIgR LT,
3. HR-BE

320°CTHO &AL LT DJEN D SEMBIESFHERA X 2 1777, i SCC PEIZHEILD 690 G4 CTh, ARBRFIED K
I MBI OT B A5 LTS, a7 S R A T2 2 LR STz, £7o, SR TR DB RARL
WIDET, ERIENHIRORIULF ¥ ©T 1 RORMEHBD Hivlz, ZO[MIE 340C, 360°CTHHEHLTH
0 BRI RIS R S e o T2, RN TR BN SHROIEBERI 600 BaDRIRTHELR S
THY ., PWREMHLVENCEEMNOBRETAEL D Z ENREINTNDH[2], ZIHORFIND, SCC A% HE)
ZH DT D701, BINOT HORE & BB OFEBREIC OV CGHES L & B 2 il

(a) SSRTHBEO/ v FE (b) ERRORRLER (o) HBHEHORE
| R
,_ p

L . e D - W

T T

SEH 2 EHBILOZOMALO SEM BIZAER(TT90 442, 3207C)

[1] K. Arioka, Corrosion, Vol. 71, No.4, (2015), [2]T. Terachi et al., Nuclear Science and Technology, Vol 40, No.7 (2013)
*Takumi Terachi, Tomoki Miyamoto, Nobuo Totsuka, Takuyo Yamada and Koji Arioka

'Institute of Nuclear Safety System, Inc.
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Aspects

[3D01-05] property/corrosion of radioactive waste
Chair: Tomofumi Sakuragi (RWMC)
Fri. Sep 9, 2016 10:40 AM - 12:00 PM Room D (Kumume City Plaza - Gallery 3)

[3D01] High sensitivity analysis of the long half-life nuclides for the
radioactivity evaluation of re-processing waste
*Toshitaka Imamura’, Kenichiro Kino', Akira Sakashita?, Hiroshi Noda®, Hiroyuki Matsuzaki*
(1.Nucler Deveropment Corporation, 2.Mitsubishi Heavy Industories,LTD, 3.Japan Nucler Fuel
Limited, 4.The University of Tokyo)
10:40 AM - 10:55 AM
[3D02] Estimation of source term for spent fuel disposal
*Masanobu Nagata', Akira Kitamura', Yukio Tachi', Kunihiko Akahori?, Takahiro Chikazawa®
(1.Japan Atomic Energy Agency, 2.Mitsubishi materials)
10:55 AM-11:10 AM
[3D03] Estimation of source term for spent fuel disposal
*Akira Kitamura®, Kuniaki Akahori® (1.JAEA, 2.Mitsubishi Materials Co.)
11:10 AM - 11:25 AM
[3D04] Effects of Environmental Mg on Corrosion Behavior of International
Reference HLW Glass: ISG
*Tsubasa Hirano', Yaohiro Inagaki’, Ryo Matsumoto’, Kazuya Idemitsu’, Tatsumi Arima’
(1.Kyushu University)
11:25 AM - 11:40 AM
[3D05] Study on chemical form of carbon released from stainless steel under
sub-surface disposal conditions
*Ryo Nakabayashi', Tomonari Fujita' (1.Central Research Institute of Electric Power
Industry)
11:40 AM - 11:55 AM
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BUEREEYOBRSTEETEIzA T -EERPBEEO S RESH
MEREEESHFEHAMS)IZ & 5 C1-36, 1-129 DERE ST

High sensitivity analysis of the long half-life nuclide for the radioactivity evaluation of re-processing waste
High sensitive analysis of CI-36, I-129 by Accelerator Mass Spectrometer (AMS)
AN RF, ORE AR, SR R, OB S, R k2t
'Za—2 V7 - FRuy T A MR, P EERETER, BRI, AR

FERREN I AVER SRR 70> D F8 AT 2 BEFEM H O R PR AR G A BT BE M O R A TRRIZ L W Bk 5, B
HLBEIEY) DR (2T T i RERTAT Tl BB T > FNOERBITHEI I 2 L—va Uik b T
T & OEFEMARA B 2 RD . BEIEY ORI O EICET 2 MEt2ToC0nd, RvIial—Tay
Al R EBRE O T E & i U CIREET D51 CTd 528, il B BZFED FIITHER DO B F 38T Tids 2
2 =g URE RIS U TR IRAVEDS A+ THEEB ST — % 24525 2 & 38 LW EFE(CL-36,
129 %) b 5, ZDT=, T b ORISR L CHIEERE &M (AMS) D1 FIZ K 5 H BRFUIE O tE
A S L7z,

F—I— K FABBEREY, MESERESIEN, BAHEEST, Cl36, 1-129

1. B8

FHLERBEZEY) DAL AT To LR 7 5 o F INOEFERBAT R EVRGAED 72, v = b—3 3 URERICH
L CTRHBBSMEN A +43 72 C1-36,1-129 Z x5 & LC, MNEEEE B0 HT(AMS) & F U 7= S 7 2o Air o3 M
ZRREt L7z,

2. EAE

2-1. EHMEZ ST & AMS ST & ORIE MR
AMS 3HF DO FEREIZHESE S | GER D FFHE 20T T 32 Cl-36 BEHERENT CLIRZIRINT 2 Z L1
&> T Cl-36/CL A 1072 ~10" ([CFREE LT AMS T L7z & 2 A, Cl-36 R HERREL O U BE & R0 E
BEMEON., WOVTNREORREEZ RS Z L 2R LT,

2-2.AMS WK 2BFNEB TS FEEVO SR
AR TIEIAN » TR THDO 7T N TRAE LT EREEM 2SN SR R L Lz, Z OB 2 hilg
FRALRBHR T L CRIb L, HFE L L9 FEEHRIENLL T AgCl kO Agl OFRBIZHRLL 7=, FHf%
DB ERER D HEHEF 0T O TFET BRRERE L%, BHBIIE CTHREMEIELNR -7 7 & k%
AMS ATt Lz, W, 20 7 BHIRRZ2HUBTETRELEZLDTH S,

(1) STk .
AMS (2 XV C1-36 24T LT AR 1 IRT, 13BCIER  §ew .
B, 4 FRCIIRR P ORI ERR 836 OFFIC L Y ERTE A (B o |8 n AT
72 b OO, 2 FEFCIHIHEF T ORI AELL FORE L~ |8 10 [oay o |0
LTI — 2 B3 b, Eio, 1129 2450 L RER 21 Biees = o
R, W ORE S B ES T OB IR FELL T OWE L~ |5 e _ | = | mumam
VT 1129 2RI S, AMS OREIRIVEIE C136,1-129 & B | % iie0s somplecs sampleo?
. 2L N TR IS T el ek
(bigﬁgﬁgﬁggigggﬁﬁhbf° B1 Cl-36 F#rfER
BB AT RO MRS HRIETHEL TS L AMS |5 "
OFTCIRIE LRV IEDH, AR TIIREHEE AL (" - m |
7= AMS TO CI-36 AP4TICfiE L7228, BTk X 512 8-36 O | Freos — * |
TR ERTE RN —ARD ST, BHEERHONR  |§,., =" ¢ e
FHE S36 BREIWCHFE L e BB ARESENTWAN, AhlXFEwE |3 _ =TT _ —| sumsa
PWRTDRRE MR SNz, BUR. AMS TOMT 2 ETRER | ™7 (oo s o o s
OB BT RN T | A RIS 43 D 1 00 SESEESE
Y NN < HEE
@@ﬁﬁﬁj) ﬂ%%(‘&)éo B2 1129 S4E
3. #EiR

Cl-36 ([ZDWTIE—HC S-36 D ENBIEE S, BiEREDOMZEFIEICHEEITES DD, AMS 4TI
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Estimation of source term for spent fuel disposal: (1) A Review of instant release parameters in foreign
countries, and a study of provisional parameters for domestic spent fuel
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Estimation of source term for spent fuel disposal: (2) Effect of carbonate concentration on dissolution rate
of UO; and spent fuel — A review
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Effects of Environmental Mg on Corrosion Behavior of International Reference HLW Glass: ISG
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Study on chemical form of carbon released from stainless steel under sub-surface disposal conditions
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Characterization of Fuel Debris (28’A)
(1) Outline of the Project
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Characterization of Fuel Debris (28’A)
(2) Mechanical Properties of Zr(O)
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Characterization of Fuel Debris (28°A)
(3) Influence of Minor Additives on the Phase Relationships of (U,Zr)O, Simulated Fuel Debris
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Characterization of Fuel Debris (28°A)
(4) Characterization of Simulated MCCI Products by Light-concentrating Heating
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Characterization of Fuel Debris (28’A)
(5) Phase and microstructure of large scale MCCI test product
*Toru Kitagaki', Hirotomo Ikeuchi', Kimihiko Yano', Hideki Ogino',
Laurent Brissonneau’, Brigitte Tormos, Pascal Piluso
'IRID/JAEA, *CEA/DEN

Under a collaborative agreement with the Commissariat a I'énergie atomique et aux énergies alternatives (CEA),
the phases and microstructures of large-scale MCCI test products from PLINIUS/VULCANO experiments have been
analyzed. The phases and microstructures vary at different sampling locations, each of which is representative of a
product to be generated under severe accident conditions and which is considered to be close to that of 1F1.
Keywords: MCCI, Phase, Microstructure
1. Introduction: In case of failure of the RPV during severe accident progression, there will be an interaction
between molten corium and the concrete in containment vessel, presumably as in the case of Fukushima Daiichi NPP
unit 1 (1F1). In this situation, a specific liquid will be produced and solidify with a partial effect by the local
elemental composition and cooling conditions. Scaling effect plays a role in the concrete ablation phenomena caused
by the molten pool, and the concrete ablation concentrates concrete components in the molten pool, the so-called
Molten Core Concrete Interaction (MCCI). For these reasons, large scale MCCI VULCANO experiments ' are able
to be representative of reactor case conditions especially for oxidic
and metallic corium mixtures. Material samples of VULCANO
VBS-U4 test have been chosen to have a better understanding of the
characteristics of the solid materials with post-test analysis. These
characteristics will be very useful to estimate severe accident
progression and to develop decommissioning technologies such as
fuel debris removal and storage.

2. Experiment The phases and microstructures of five samples
obtained from different locations of VBS-U4 test product: upper
crust, molten pool, boundary with lateral concrete wall, metallic
layer and bottom crust, were analyzed by scanning electron
microscopy couple with energy dispersion spectroscopy and x-ray
diffraction %, e sones
3. Results Upper crust is composed of a metallic part and the

massive oxides which contain concrete rich and corium rich zones.
In the molten pool sample, round-edged corium rich oxides which
diameters are 1-10 mm are surrounded by concrete rich oxides as
shown in Figure 1. The sample in contact with vertical concrete
walls is similar to the molten pool sample. The sample of metallic
layer is a homogeneous Fe-Cr-Ni alloy as shown in Figure 2. The
major part of the sample obtained from bottom crust is a large oxide Figure 2 Cross section of metallic sample
corium rich zone and the concrete zones are located at the edges of the
sample as shown in Figure 3. It contains remnants of aggregates and the
many bubbles produced by concrete decomposition gas which diameters
are a few millimeters.

Main phases are SiO, forming a variety of crystal structures, (U,Zr)O,
in varying proportions, a-Fe, Fe;04, Cr,0; and ZrSiO4 which includes
small amounts of U which is detected only in the bottom crust. These
phases form heterogeneous microstructures in the samples except for the
metallic layer. The local proportion of Fe-Cr-Ni is different from the initial
stainless steel composition and depends on the local oxidation process

during MCCI phenomena.
References [1] C.Journeau et al., Nucl. Eng. Tech., 44, 3, 261 (2012). Figure 3 Cross section of bottom
[2] K.Yano et al, 2015 Fall Meeting of AESJ, G38. crust sample

Acknowledgement VULCANO VBS-U4 test was performed by CEA in the frame of an agreement between CEA, EDF, IRSN,
GDF-Suez and SARNET. This work is a part of the results of the R&D program “Project of Decommissioning and Contaminated
Water Management in FY2013 and FY2014 Supplementary budget (Characterization of Fuel Debris & Development of
Management Technology for Fuel Debris)” by IRID.
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Characterization of Fuel Debris (28°A)
(6) Large-scale simulated debris examination using UO, at NNC Kazakhstan
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Characterization of Fuel Debris (28’A)
(7) High-temperature behavior of fuel debris and stainless steel
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Characterization of Fuel Debris (28’A)
- (8) Evaluation of Water Content and Drying Characterization for Fuel Debris -
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Characterization of Fuel Debris (28'A)
(9) Oxidation behavior of simulated fuel debris
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Strength evaluation of reinforced concrete structure subjected to severe accident
Part 1 Strength of concrete subjected to heating and water exposure
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Strength evaluation of reinforced concrete structure subjected to severe accident
Part 2 Structural experiment of scale model after heating and water exposure
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Strength evaluation of reinforced concrete structure subjected to severe accident
Part 3 Simulation analysis for Structural experiment of scale model
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Development of Repair and Water leakage Stoppage Technology for S/C using washout-resistant concrete
(1) Outline of experiment (overview, mixing test for mix propotion of concrete and first concrete placing)
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Development of Repair and Water leakage Stoppage Technology for S/C using washout-resistant concrete
(2) Investigation of concrete mix proportion for washout-resistant concrete
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Development of Repair and Water leakage Stoppage Technology for S/C using washout-resistant concrete
(3) Irradiation test for washout-resistant concrete
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by - _ s ol )~ HRRORSEE) |“CoBHHIRIR(#91.36PBg)

B C AT v 77 n—ikRE L OV & E R BR 2 F BB 51 R R—Z |W8,000 x L6,000 X H5,000mm

L7-, REFEALARBROMER, 6 FEizIcBWTH 7 e — ) PBq (RARSLIL=10""RHL L)
fBIXEBENTH-T-, £/, T—/L FT 7 HEER

F%OMBRBAER LY, BEOFECLZHENNE
WISV, Teds, BEERIRIREHI O K i I 12D
T UROBEENBI S 7z, ZAUIRSIC R v ELE
KRN EE LR S 5,
2-2. EIEREOERHFEBRER

AR FRER BRI, 28 H KA L 7= fielKiz
%t U CHTE O SR & F Tl 2 980 L 7=, BRI
SHHIMIEN 174 BRTH D, HEBRORE, kIR
B U7 R I IR O A BEIC B D b PR R, SRR
B, BLIORMREIIIHEEREZTIRONT, BEICL 22T EA BN LR LN T,
3. ¥

7 Ly v fREE, BARIREE TORBGBROFE R, MEFEEICIRIIC L 2 A ERETEr -T2, 71
vV aRRICRAE LI UL, IAKME~OREEL R L TR OMERH D, 7ol ORI,
TR PEEAR /R 25 FEERIE TR BEF - IBRAGHRFEBRMISICL VGO bOTH S,

FE 1 RBERERORNR

: Sumiyuki Sawada', Kiyoshi Amemiyal, Hisashi Imai', Yuji Murakami', Toshiaki Wakui' and Hiroshi Masaki’

'Hazama Ando Cop., *Toshiba Cop.
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KR Vo ) — FFRIEBEITK 5 S/IC RLLKE T DB S
@) KPFHEEEa V) — FOREERESIERERAR S K UREREET

Development of Repair and Water leakage Stoppage Technology for S/C using washout-resistant concrete
(4) Validation test for long distance fluidity of washout-resistant concrete and fluid flow analysis
INF sz {%# Rk LA R AR AR KL Em pe LR pEC

LAY ~, CIRID( (1) HE)

S/C DFEHEHE TAZ N DK PR E = > 7 U — O REBEOFREME & (LK MEDORERDT- DI, £ & 24m
@7M§%§%1’EL a7 ) — MIRRBREFEm L, KPRSEEE= 27 ) — hOMREE R LT,
F—IJ—F: KPFRSEEE =7 U — b, REERBEmRE:, mEfT
1. [FC®HIZ

KPS BEME= 7 Y — b ORIEFERERBRIL, KO S BETCH U o A~ R A RE L, KOG
WZBW Tz 7 Y — MERRHCH R LT,

2. RIBEESTREPRENEREBHER & FRENARAT
ARERIZ V- R & 24m O OB 2R DX 112,

FTEE gounT

[res—e [T [l

VKb

| VALY —hRM AL /50— E210mm
L R o
1
14 0
U 3 124
L L o, L
a5 451

()T (57) (b)FRER A FE(FTRR AT
BA 1 5 PRSI B M e AR e R 0 A A 22
R RE LTar 7 ) — bodTH BN Y ORI L Z X 2 (28T, & i, BiARdiE 1/200~1/300
Thotl, WHbtEOar 7V — bDOEIZOWTIE, +oRBEZET LI ENMERINT, PRoX Y
VA ANEICIRERBIC L D7 T v 7 SHERE NN, BB S BT T H D LY S,

—e—0:10 —e—020 =
o - &K
' 50

1200 120 3
_ ——150 .y . Time: 15840000000

1000 E —3 0
W»—- 230
= == —— —4—3 s
3 —% —e—310

HEMEAN, FEHENK

YBE (mm

%ﬁ(

0 2 a 6 8 10 1 w6 18 0 2 2
BERE(m. FElle®E)

2 a7 U— b ERY DR 3 UREMIENTRE RGBS - TR X, A RSB

F7, Kpar 7 U — NORERE(E Y T AWK 2 ZE LT openFoam & Wi I = L —v 3
ZFE L (X 3), WENRINA S HDRREFH TE 52 L&t L,
3. YIS

KPS HEME= > 7 U — B2 10m B OEBE A B BEST 2 2 L 22 <WEH L, AR 17200 LU T O AR
2705 2 L ENHER SN, 7o, TORGRIE, RIFFEEE VR 2 SEEMIE TR BEF - 15 YA RS
EBMPBIC LIV BN TH D,

*Ryo Yamashita', Toshiaki Wakui', Yuji Murakami', Hisashi Imai, Sumiyuki Sawada' and Hiroshi Masaki?

'Hazama-Ando corp., *Toshiba corp.
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KPFSEED D ) — FFRIEICEK S S/C ALLKETDORFE
(5) ¢ 50mm DIEFFREFLO LKA ER
Development of Repair and Water leakage Stoppage Technology for S/C using washout-resistant concrete
(5) Sealing Experiment of ¢ 50mm hole modeling damaged part on S/C shell
LI RE MR W R, ME MZ |, A PE?
VRN, ARID( (BR) HUZ)

S/C BEMEIZAE SN HEEH () 2o0RKEIED D Z ENRD LN TND, HEHEZ ¢ 50mm
OMFLE LTETEL, KPRGEEEZ 7 U — MTCTRZE - IbKT 28 BRA £ L7z, 2O/, M
BT Grax : 40mm, 20mm W HNOEEG THIEKTE S Z L 2R LT,

F—— R KFARGEEE= 7 U— K, BEIL, (kK

1. LI
IR = > 7 ) — MCT S/C BERICATAE T HIREFBOPAE - (KSR E, AlZ AW TKRE Ry
BitE= 7 U — MTERGRBRIC TR LT,

& 902/min

2. BBAE M@‘ffz
2-1. HEAE I ]
AL, [® 1R EAMORAKZ SIC IZRYT, e L

AR 7 & KRSy = 7 U — R AT L, i .
PIZKFEICER B L 7o BB G AL O PAZE « (LK PE A ERE L 72, KB# 400 -
PG LIRS, (ARBICERT, (LEOEVNT K D kK MEE [*] k - _E
ERTEDHEIIC LT, EHOSEMELE LT, FRNmADK maBEmET B[ Somm

5.4m’/d ZHE L, HEFLTOFE% 90L/min IZ3RE, K %i;;?;”i?m

VLI S/C NSRSV 40°CIC 7R AE L aklik & 320t L 7, R w |
BRI K OIKALZEZ HIE L, —E ¥k & 90L/min O X1 SEBKfEL1T 7 R

MEGZ R ER (AL TREZRIE), KPR 27 ) — b2 —EdE (K Tmm/min © 55 E
P30 ) THTRR L, HEEAS 0 L/min & 72 % F TH R AR LTz,
2-2. REBRER

FRER IR T Gao=40mm T2 77— A, Gpay=20mm T 3 77— ZAFE i L7z, %7 —A, DI MIEEG
LAt TS L, JEICHTER R L 5 2 RO KR 2 320 Uz, K PAZEMERRE, AR OEE L2 iE
Ui EE 5 %, (EBHEEFLO KRB Z 320 Lz, 2k CHEEFLOAZE - K EZ MR LT,

JEHHR AL CILER 2 O/ 10em BRED =7 U — NEICPHZE, WD 0 L/min, AEBHEE L CIXEE
LESEY Sem B EETar 27 UV — ML BN - 2R TH%E, AN 0 Limin 7252 & 2R L
Teo BEFLIE, HBMOT —F R THZE L, TORMRAZMAINGEE D KL TWD Z ERBIE ST,
3. BhYIC

FELEERIC K U @ 50mm ORGSR LT, HEM HE Gmax=20mm OKHFARGHEEE 7 Y — K
TRHZE - LK FRETH B Z & 2R LTz, 728, ZORRIE, RIFFERESL Lk 2 5 FEMIE TR BEF -
B KRR E BB L VBN LD TH D,

* Hisashi Imai’, Yuji Murakami', Toshiaki Wakui', Sumiyuki Sawada' and Hiroshi Masaki?

'Hazama Ando Cop., *Toshiba Cop.
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[3FO1-05] Nuclide separation and recovery 1
Chair: Keita Irisawa (JAEA)
Fri. Sep 9, 2016 9:30 AM - 10:50 AM Room F (Kumume City Plaza - Creative Box)

[3F01] Development of Separation Process of High-level Radioactive Liquid
Waste using lonic Liquids
*tadayuki takahashi'?, Tatsuya Ito', Seong-Yun Kim' (1.Tohoku Univ., 2.Japan Nuclear Fuel
Limited)
9:30 AM - 9:45 AM

[3F02] Selective Separation of Platinum Group Metals and Molybdenum from
High-level Liquid Waste
*Tatsuya Ito', Seong-Yun Kim', Nobumichi Nagano1, Keitaro Hitomi' (1.Dept. of Quant. Sci. and
Energy Eng., Grad. Sch. of Eng., Tohoku Univ.)
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[3F03] Development of High Selective Separation Method of Heat-generating
Element from High-Level Liquid Waste
*Tatsuya Kudo'?, Tatsuya Ito’, Seong-Yun Kim' (1.Tohoku University, 2.Japan Nuclear Fuel
Limited)
10:00 AM - 10:15 AM

[3F04] Solvent extraction and separation of Se, Zr, Pd, and Cs having long lived
radionuclides
*Yuji Sasaki', Keisuke Morita', Shinichi Suzuki', Hideaki Shiwaku', Keisuke Ito', Yuya Takahashi?
, Masaaki Kaneko? (1.Japan Atomic Energy Agency, 2.Toshiba corporation)
10:15 AM - 10:30 AM

[3FO5] Evaluation in adsorption-elution behavior of the adsorbent with
different wettability
*Kohei Nagoshi1, Tsuyoshi Arai?, Sou Watanabe®, Yuichi Sano®, Masayuki Takeuchi®, Mutsumi
Sato?, Hiroshi Oikawa® (1.Shibaura Institute Of Technology, Graduate School, 2.Shibaura
Institute Of Technology, 3.Japan Atomic Energy Agency, 4.GL Sciences)
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A4 VBREEZRWNVELRIVEFERED B T O X DERE
G E FAFOFF O LEZRAVEREREN D
EYITFUVDE LTI =D LAV)DRIREIHH
Development of Separation Process of High-level Radioactive Liquid Waste using lonic Liquids
(5) Selective Extraction of Molybdenum (VI) and Zirconium(I'V) from Nitric Acid Solution
using a-Hydroxy Oxime
R 2, OhERE R, 4 5E
"HARKEE - L, 2 HARJREAER

i LUV PR & £ D Mo MO Zr 2B REGIZAHE - [FIILT 572, Mo filiftiAl&E LTk Fr
XAV LEERTDHA A K ([HBet][NTL]:protonated betaine bis (trifluoromethylsulfonyl)amide) @+
HEEZA ST o & L bIC, MDY 0 2A~DE IOV TR 21T > 7o,

F—TO—F: BULRNIVRSHERER. (74 iRtk BEmHE, EVITY

1. B ZBROFEDFIA KOG LAV PEBEED L O BB OB S D & L~V PEBEIR
(HLLW) 75 O FILR ORI 2508 - FIRBIROBRBE R L EN TN D, &I T, AREREER & D5y
TR & L B R R R E T DA A R IR A O TR R E B L. Calix-crown 72 & O
K aGH T DA A AR R A HLLW 2> 5 Cs(I), St(I) % 2 A @RI/ BERTRE T 5 2 & 2 e
LCT&E[1,2], AAFFETIZ, AT AEUCIEOREMEICE A 52 54 = —7 = — XDFAJFK TH % Mo,
Zr ZIRIREZEE - BT 272000 7 0 A 2Bty 5720, Al & LT 5,8-diethyl-7-hydroxy-
6-dodecanonoxime % F\ 72 A A AR R IZEBIT D Mo(VD) LY Zr(IV) D HEHEIZ W TR 21T - 72,

2. EB® 5,8-diethyl-7-hydroxy-6-dodecanonoxime % & H 3 54 A4 LA ([HBet][NTH]) ZMHW T, 5mM ®
Mo(VD) K O} Zr(IV) % & T RSB TAIR SR T C N AR EBRIC & 0 AR AR A7, R A
FHHREM: 2 570 U 7o, BRI O KSR 4 R IR OWIE 121X ICP-AES % -,

3. ﬁ% *E'ﬂﬂjﬁﬁ?(ﬁ@(ﬁ@/f jV?J%Eﬁ‘%%@EtE(DMmI)%%tH

1000

L. OUMIRNERIL 3 2 IR AP 2R D 1o A I 1 TR o o
o Zr
ABIRO AN TILIIREERILE ORI & 31T Do, Dz 3L 10 f
LTHY, MBRRENMEVZE, Mo, Zr OftticHRITHS . 10 .
S 1

EER STz, DL EORERICINZ . FEF CTlrdhh R A
RO HH AR P AR AT AR VAR & DO T I R IR P L2 kT 2 0.1
Mo(VI), Zr(IV)EIR M 72 & Rl R, B vt 2 ~D@H o 0.01

BEHCSWTHET 2, N ST

HNO; (M)
BE R 1 FHEBRE L Mo(VR O Zu(IV)D RS OB
[1] EfEIESE, b, BAK /%A 2015 KO KL, ElL(2015).
[2] EIBIESE, i, AARF IS 2016 4EREOFES, 2101 (2016).

*Tadayuki Takahashi'-2, Tatsuya Ito! and Seong-Yun Kim'

'Tohoku Univ., 2Japan Nuclear Fuel Limited
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Selective Separation of Platinum Group Metals and Molybdenum from High-level Liquid Waste
R R 4 B, R OEE Y, AR EARRY
PR R

B LAV MR IS E £ 0 A@RTE R OE Y 77 a2 0BT 272012, EEA YT I FEER
BEMEOE Fu kA% MERRAEM 2RI L, SRRSOV TRET LTz,
F—0—F: @ LU-VVBERER,. AeRock, Y 77 0 AT U VRS WS

1. ¥ &L ULHBEEREE (HLLW) IC& EN TV H4eETE#E (PGMs) KT Mo X, H T A~DIRfE
PEPME LS | MEHERECA me — 7 = — AR EIC Lo TH T ADE—MEER D &L S, 77 XEE
HAERBHERKO—RNE/R>TWD, —J T, PGMs IZFMRFHIV LR TH L0, BRE L TOFMFIA
DHIFFSNTEY . 26 ZRIRFHCARR FTREZR 0B - EINEAROBRE N EENTWD, £ THLAIL B
FEOHECENL, 3Ny M yBEEE SR TRE R 2 v~ MEICER L, R LZHEEAE YT IR
RPURAE R O BEE T R a4 o AEEFRE M OWAE T E IOV Tl L TE72[1,2], A0
JETIE. HLLW 7225 PGMs KUY Mo Z 38 RIS/ BET 572, b Fu o 4% o AHEPRCE R O 53 BiEFF
PEEA SN L, MEESAE YT I FEFREM &G ToRi 7 0t X OME LR T,

2. BB b P 4% ARG AEIL 58-Y=F/L-7-t RuXxi-6-KF % /4% L(DEHDO)
KN OWEHRITHS 1- RF 0/ —/v(Dodec) & L LIS U B 1R ) =~ — 18 SR (SI0-P)IC & i & ¥ Tl
L 7= ((DEHDO+Dodec)/SiOy-P) . ZBfERIIEIL A T LIEIC X D IEBEFEIR O 4y B kBRI X - TRl L 72, HLLW
oo FH 7248 A > (Zr, Mo, Ru, Rh, Pd, La, Ce, Nd, Sm, Gd, Re (Tc D)) DIEE A% 5 mM (M =
mol/L), FHFRIRIEE % 2 M ICFHH%E U 75 & 5 mL fl4G L7ot%, TRIFIKCTH D 2 M hislE, K OB % i
STz, BJFA A PREORIEICIX ICP-AES Z v -,

3. #% (DEHDO+Dodec)/SiO,-P % V7= HLiEEBEIR D 71 O on] | (GO DTPA | 1o | - HNO,

7 DY BERBRET o7 L 25, W LISRT RS E O o T T T T e
oo BORBENEE UGS, AR Mo, Zr gOsPARl 8 | ::EQ
SHDERA A DR L 98WRAETEE R Re 28 2 M £ é i l%/leo
BRI & > TIEH LTz, e L7z PAd X T ARFE(Tu), Zr i % 20k , oL
Vo VBRI K o TRBERTEE T H > 723 Mo XY =F L g @2‘,‘,1
NU T R EEER(DTPA). MK CIEMEEES T, @mt § LT 1¢ cd
KA CHED IS N B 0 Tl o T, 2 UL :

720, Mo IRIZIEREDWAE SNTTod, WAEDHR & L 0 20 40 60 80 100 120 140 160 180

Effluent Volume (cms)

THERTHDLLELOND, L EORRINA, K 1. (DEHDO+Dodec)/SiO,-P FEli 7 T AT X %

HUEHEOREL. B Ea Y7 I N EM &4 bt BLABEBE IR D57 e B)

o _ - ‘ (#7 I pl0X150mm, WEH: 4 g,
725 B A — DR FEIC OV TG T 5, L 25 °C, i 0.5 mL/min, )
BE

[1] B, fh, RAARJE %4 2014 fEFROF 4, HOL (2014).
[2] B, fh, BARJRT-J7%%4s 2015 4ERK D K<x, E14 (2015).

“Tatsuya Ito?, Seong-Yun Kim®, Nobumichi Nagano®, Keitaro Hitomi*
Tohoku Univ.
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B LRIV ERRR, S ORBETROBEBRIRSEEDORR
(2) DtBUCH18C6 88 1 4 ViBAREMIZ & 5HE - HEtiE

Development of High Selective Separation Method of Heat-generating Element from High-Level Liquid Waste
(2) Adsorption and Separation Properties using DtBuCH18C6 with lonic Liquid Impregnated Silica Adsorbent
*TRE R ONE RN, 4 mmt
YHOb KRR - T, 2 HAEURER

& LoV U PR BEIR (HLLW) T & E i D R BWE 3 2 40 - BT 2 7212, DtBUCH18C6 & 1 A iR
RERW G &2 P8 U BB PS8 E AL D T BWE 0B O A ReE & OV BIEREIELZ D W TR L 72,
F—O—F: SLRILESFEERER. E8RREM. 414 V&K, RE. 78

1. #E

it P BEAZ IR O FHAL BRI P > THEH S5 HLLW B oD StI3 s B8 BVE T 5 2 & 7 b ALEMAL Sy D EVA A 73
KREWFP EHTH D, LnL, SrOTEFERTH D *Sr 1, MBI, RN 29 4F & H -
W, fthod FP R° TRU & 77 L CRIEATE - HIE L2 T+ 52 Z LN Thdr EBEx LN TEBY, 2
NWETIZ, FIZZAMET Y DR & ATz St BEC OV THFE 24T > T & 7o, ABFFETIEL, SRR O
PRSI ATRE 72 Sr ApBEREEAS & LT St lcmWiRRED H 5 4,47,(57)-di-tert-butyldicyclohexano-
18-crown-6(DtBUCH18C6) % 3% E L, EHAl & L CHUkIEA A A 1-ethyl-3-methylimidazolium bis (trifluoro
methylsulfornyl) amide ([C,mim][NTf,]) %% FLIEHE Ak +-(SiO,-P)IZ & iz fAFF L 7~ DIBUCH18C6 &4 1 4 ik
REIRBAEM &R L. St OWERHEIC O W TG 21T > 72,
2. RER

W% 75 #4 (DIBUCH18C6+[Comim][NTF,])/Si0x-P L &R FAFHEIC L 0 FHHE L7, HLLW I[Z& £ D EMN 4
J&ICF(Sr, Ba, Na, Ca, La, Nd, Sm, Gd, Ru, Pd, Zr, Mo) % Xt (2 L T ABBRIRE & /ST A — & & LTy FRE
R AT o7, AKAHF OB ICFEREIL ICP HNSENIHEC LV E& LT,

3. #5ER

OGR4 IEE SmM, JRE 25C. s 5 O | | | 125
BRI D /8 FRRBRIC K 0 15 B U7 T 3R O RSB | 80 4 -EE
R BIAFMEA K LISRT, ARBROMBIRERHIC 8 155
BT, 0.0001M 225 1M KON 3M LA OB E % %Sﬁ
DRI o 7SR ORI R bz, £, i 5 185
JEFE 0.0001M TIEIEE A E D Sr AW AEET, Hlik TH 20 4
LTS OVRBERTE D L B2 b5, LD ol
Mz, AR, BRI A, AR A A NG (1)

BoRT A =5 L LTS RE, WA O RSB o R
SNTHET 5, O G o A A7

“Tatsuya Kudo®?, Tatsuya Ito® and Seong-Yun Kim?!

! Tohoku Univ., ? Japan Nuclear Fuel Limited
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E R R 2 5> Se, Zr, Pd, Cs O R H 45 Bt

Solvent extraction and separation of Se,

e AR AR

ZHRIHT 2 7B O 2§ 5.

F—U— N BRI, Se, Zr, Pd, Cs,

1. #E &SL-ULERTIC

TZMT D BT BA %E %

P

Zr, Pd, and Cs having long lived radionuclides
Iri. gnARfih— 1, MRRIFSTE 1, PR 1
EEED 2, &TERe
VR TIMERE, 2 (BR) R
HH OIE, RPEBWIEHE A F5O Se, Zr, Pd, Cs D% %Eﬁzm%:ﬁﬁib
AR SUINE L 275 ¢ i SR DRG €15/ € (L Vv
PED Se, N—RREED Ir, Cs KONV 7 " p&EO Pd 2G5 ATEY . ZNEHTHEIC

UK BN 28 AT 5 2
D TND

Do MBOITLFEIT =A
ST Rk iifanpil

I SRR RO N~V A T =T 7 F /A4 F M) BEEICEENL. Zh

F TIZMASTBEEAR OBAFE D FANT RO BT X T, — B RAERTTR O IS b R D TR < |

T AEURIRICE N

BBERT~OEMNREREZET S EELEEND, InPACT (Impulsing

PAradigm Change through disruptive Technologies) Fu Y =7 MIZh b ILHEELRANTEINL L,
Hh7e b0, XERFAHZ BT b0 TH D, XfRERDHILHEIL Se, Zr, Pd, Cs TH 5,
2 TR EARHEIC X B 2 6 InE O R R BERIE OB 2 BT,

2. EBRFE FEMHERICHVAFRANLIZ 2Tk 1-427 %/ — A Z =, Se < Cs i & v E
T DIZEWBIEZFF D CHON IZRHET Db PRS2 FF O AR E LWER NG Th 5, AWz hlit#l
IZZZTIENAT IR, Z==L> Y7 3, TODGA, HDEHP, X% UF DtBuDB18C6 T %, ZI HHEEAX 1
T, T %E 147 % ) — VSR L= O 2GR KFEIZIXA R ORSRREIR & A CEa il

H 23206 U7z, flH# O /KA O FE 2 TCP-AES, X% ICP-MS THlE L7z,

7. AR AR T OAT o

BRI L0 R DKM OGRIRE 272 LI 2 MM Uic, S0Bd e i3A A 4R i B & KA &R iR

FEOH TR,

3. R SHMHADL-F2 B ) — N ~DRBETH 5 Cabr—
7. FHZT = = Y7 | DIBUDBISCE DWFRIEILP | o o roc!
RAE < KT 0.2 M ORI AR E O 2 ERk LT,
ZHEFAWT, Se, Zr, Pd, Cs 4 Bl RSEAME: & AT
SOHH AR AR AT 2 T, 72 B NTA 7 2 K% Pd, “/LC/ oo,
DtBUDBLSCE % Cs, 7 = = L > U7 I > % Se. KO TODGA, |7 ® f\{
HDEHP % Zr itz E o, ZOREER AL S
D 90%LL EORENLTE A& A+ 2 &N T
oo FEERTIE, TNOTHERUEFEICONWTIERD,
A R—T 3 VEEICI D F G SN E RO R R HEE T e T

. AWFIRIE. FeA BN -

CeH7
‘=0

(-CH
NC? CgHyr

I
NTAamide (for Pd)
CgH. H

CgHy7

8H17

TODGA (for Zr)

I ™
OO T
w1

DtBuDB18C6 (for Cs)
N
Cat— OO F/OH e
CoHs—c no~ \\O
CAHQ/ NH,

PDA (for S
HDEHP (for Zr) (for Se)

E1 AL F 0SS

2 (ImPACT) 12L&V, BIEEMRAMREZ 8 L TSN b DO TT,

Yuji Sasaki!, Keisuke Morita!, Shinichi Suzuki!, Hideaki Shiwaku!, Keisuke Morital,

Kaneko®

!Japan Atomic Energy Agency. “Toshiba Corporation
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BNWEORRZEBREM ERWZRE - WEERME O

Evaluation in adsorption-elution behavior of the adsorbent with different wettability

Ak R CETE W2 BEES AN, PERR RE— S, PreN IEAT S, MR WEC, KNIt
VM TRERFER T, 2 EH TR, AR IR e e, ¢ o — oL 2

i LAV PEBEIR R O MA Z RIS 2 Z &t 2 AL LEEBREEMORREFEE LT, #HIKICHN5%
FLPE SiO2 K128 UBUK 72 ITBUKR LB 24TV WA - T BEPERE IS R 975 38 2 S L 7o, ASRUBRAE R 5
BUKMEZ AT DWAEMIIRAETERE, BUKYEZ A3 2 WA M IR BEERE O 17 EASHERS S, IRNED &R WA
MOPERBICRE BT L Z NN o7,

F—DO—F: iy n~ 770, GREGEM, WL, ~ AT =T 2 F /A K

1. 8 ZHhETICELELIT. BL-VUVBRMERTLE Yo 20&EEb2ZBE LT, itz a~ 75
T A EICHW S EREEM OB IEALICET M A ERTE 7, AFRETIX, GRWEMORATHD S
LM S0y B F~DOREFIZHEH L, TMS {LANC XV > T ) — V2045 2 & TRt T— U
7RO A O OIENZ SOV TRF ZIT > T D, ZIVE TOMFREMEN D ZALYE Si0x BT O FK LB
W2 X B lRBERE 2R3 2 E R STV B[], — 05, RIEAABRIZ X 0 WM DR (2B K b L. SiO,
Wi NENMEZER D) Z L TREBSWEREDK FTRABREESNDS, TORD, RELHEOEFRIEIZSWT
X, BEFEOREICM A RAIVESE OB A O bIREGIICEHMET 2 4 ERH 0 | Bl U7o B O FpE R &
@%&ﬂﬁﬂkf@é AWFFE Tl TMS 1btk D% FLYE Si0, K7 7-1Z Diol K4 A U 7= BIKIMEDOW AR % 5/
L, REILIZ L HIBAVEDOZAL S - EEEEENC KT T B OW CHEICHRFT 2 E T,
2. BERAZ SRWAEMIL. Rk wumeLSmegﬁﬁ&mﬁ%«xmg BHEIE 10 %D A F L v
SR ENARCB LB AR EHE LTz Si0-P 2K L L, TODGA flitHAIOER R %E 20 wt% L 725 X H 1T
TR U=, F7o. K %%é%%ﬁswﬁw%i\/7/—wﬁ®mﬁ®tbTMS%%%ALK%K@%
IR (Q50-Es) . TMS A A L 7= Z ALY SiO, Bi1-12xt L Diol 24 8 A UBLKME A R 3R (Q50-Di)
D 2FEICONWTHF LTz, BWAEM OWAENEREIE NAII) 2 5B T#E & L- S F SRR CHE L. 8
PEREIT A 7 L FRBRIC K W NI OAE - EErhRR 2> S FFM L 72,
3. BERUER X128 WEMORAEEORIFELZRT, @1;@ Q50-Es 1WA AT 5 F TIT
| B A B4 5 Z L MR &N T, — 7. Q50-Di OWE ML [T BAZE 1B K LSy TS ST E LT,
L, BUKEOE A #VW%H%ET®%E%%@Eﬂ_ﬁbM\Mmm®&%ﬁﬁm@ﬁbttwk
HHEND, WNT, B2 IC&WFEM O N ORI - WEEh#R A2 ~3, B2 L0, i oREMIZEB N T
HIEAEENC R E RERITR OB o7 BREFTNZ O W TEBE BV ER Sz, —ARANITEIK
PEOWEIIE B E I EBM A2 AT D, RFETHWESZ M SIORFHIZAEOEMEZALTEBY, B—
Z BN OHMEXHEIE Q50-Di > Q50 > QS50-Es DIECTEWMEZ /R LTz, 2D &b, AL SiO ki +-DAE
faf DN #w GIEMEA A E OBEBKIFAERNKE LS b LIS D, TD=, #HAKMED Q50-Di
ZRWEGEXEREA AT D5 BN K L, A4 OiEshiFons 2 kf%%i ENE TN L
EEZ f‘ozh%.’)o TS OFRERFE RN WEM OIBIEIZIEIR D L AL SiO BT O IC K& <IKIFEL., £
mw%-%%%amk%<%%%&iﬁ k#%%#&ﬁot

16

T T s
14 [ 1 *Feed Washing Solution

. | (3M-HNO,)
1.2 Fl— Dead Volume : :

—0—Q50 '
——Qs0-Es ||

Adsorbed amount / mmol-g™*

—0—Q50 !
——Q50-Es 02 |
—¥- Q50 - Di : PPN co
. ! 0 )
oot 10 100 0 5 10 15 - 20 25 30 35
Contact time / min Through bed volume
1 %A EDORREL B2 ol - Al u~ ST A

(INd(1I)] = 10 mM, [HNO3] =3 M, Temp.=298 K, (TODGA adsorbent = 3.925 cm?, column = ®10 mmxh100 mm, Flow
Feed solution = 4 cm’, TODGA adsorbent=0.2g)  rate =5 cm®* min"!, Temp.= 298 K, Feed = 10 mM-Nd(III) in 3 M-HNO3)
SEXH
[1] AL 132>« BARRT 1542 2015 4 #KOKR43, E13, (2015)

“Kohei Nagoshi', Tsuyoshi Arai?, Sou Watanabe?, Yuichi Sano®, Masayuki Takeuchi’, Mutsumi Sato* and Hiroshi Oikawa*
IShibaura Institute of Technology Graduate School, ? Shibaura Institute of Technology, *Japan Atomic Energy Agency, “GL Sciences
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[3F06-09] Secondary aqueous waste treatment 1
Chair: Yoshiharu Sakamura (CRIEPI)
Fri. Sep 9, 2016 10:50 AM - 11:55 AM Room F (Kumume City Plaza - Creative Box)

[3F06] Development of solidification techniques with minimised water content
for secondary radioactive aqueous wastes in Fukushima
*Takumi Taniguchi’, Keita Irisawa'"?, Yuzuru Ito', Masahiro Namiki', Takeshi Ohsugi®, Katsufumi
Hashimoto®, Isamu Kudo®, Tetsuro Sakakibara', Osamu Nakazawa', Yoshihiro Meguro® (1.Japan
Atomic Energy Agency, 2.The University of Sheffield, 3.Kyoto University, 4. ADVAN ENG.co.,
Itd.)
10:50 AM - 11:05 AM

[3FO7] Development of solidification techniques with minimised water content
for secondary radioactive aqueous wastes in Fukushima
*Kieta Irisawa’?, Ines Garcia-Lodeiro?, Takeshi Ohsugi', Osamu Nakazawa', Yoshihiro Meguro”,
Hajime Kinoshita? (1.Japan Atomic Energy Agency, 2.The University of Sheffield)
11:05 AM -11:20 AM

[3F08] Development of solidification techniques with minimised water content
for secondary radioactive aqueous wastes in Fukushima
Maria Ines Garcia-Lodeiro", Yuan Gao', Mehul Chavda', Keita Irisawa’?, Yoshihiro Meguro?,
*Hajime Kinoshita' (1.The University of Sheffield, 2.Japan Atomic Energy Agency)
11:20 AM - 11:35 AM

[3F09] Development of solidification techniques with minimised water content
for secondary radioactive aqueous wastes in Fukushima
*Maria Ines Garcia Lodeiro’, Feiyang Jin", Keita Irisawa®", Yoshihiro Meguro?, Hajime Kinoshita'
(1.University of Sheffield, 2.Japan Atomic Energy Agency)
11:35 AM - 11:50 AM
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Development of solidification techniques with minimised water content for secondary radioactive aqueous
wastes in Fukushima
(1) Synthesis and evaluation of simulated wastes
RO M, N OERT, QN REY A S KAz meL Y, BT R, VERE Vs il
JFOHEA Y, i &l BB #%4LY Garcia-Lodeiro, Ines?, KF 2 AEA Bior® TiE B¢
LA ARIE T IRTIEBR SRS 2 = T ¢ — b R, R, T R

JRF IR, HE Y =7 ¢ — L RREZE LW LT ORI B INEEIER 7' n 7T W i L T,
AWFZETIZ, TN OBEFEM DOKFAT AREBE - 2D 2 7K E BE9Z, REKY Uit A v MZ XD
CiAbZx BEe ¥, AEKRTIX, ARLER T oy =7 OB L Gk LI BUREFTM BT 2.

F—T— K R, IR T Y — KRIEAT Y —

1. #%
I — R IR EITC BT DGR L > T, SREOBIRMERE, K&EDKS ., WK S %5
ToPRMEBENR . BRI A TV — R OYRIBIE A T U —2 “IRBEFEM & L CTHA L T D, RILFEIFICIT, B
PEFEFEY) DUTIRIRFIZ 31T 2 KB T ABRBEY A7 ORI Y A7 O AE BB & U, GYKAE ) D3 AT
% RBEFEDORBIKEEMELZHRB T2 BHE LT, REY =7 ¢ —/L FRF L HARIPEFE 23 #E
L. OBUEFEFEY OGRL L 7T, OBKEE(LIEDBRFE, @BUH BRI O R BN & C@IR G Bk D&
WML 2 ST 5, ARE TR, BIELER T v Y =7 OB R OREEFEFEY O A ik M OFHm 2 B
L TR %,
2. =R

S E — R R EIT TRE STV O EEM DGR, BEFOWMEEEES3EZL LT, 2—/L L —
H—& LT SrCl, 2N L 7o M BEiE . $kIE A T U — R ORI A T U — OREEREFEY & SRk L=, Bk
U 7o FE B BEFE) % oA L TR - AL FRHE O BT — 2 2 UG L. ABE RIS R S 5 EBEFEY O
e & bl U7,
3. MREEE

A U T BB IRAR BRI T . 2SRRI T
34 FITAFEME LT CUIBE NS Dz, AL
TR 7 U — (K1) 1%, IR, LR,
PH S DM 2 HE L KR T U — 0 PR B O I PR g
pH LREZEOHEANT—E Lz, fkid, o3 AT RS — R ERIE XS —
ROHORT SR FPERITIESENTY @1 ApLERR S — OB (% 7001E)
% SIOEDOAMM L DD EZZ BIVD, A
JERCRIX, SRR 27 AR SRV A BEF IE LA e 7 e 7 & (B i1 RIFSE) Ok o —E T,

3o

“Takumi Taniguchi®, Keita Irisawal?, Masahiro Namiki®, Takeshi Ohsugi', Tomohisa Abe!, Junya Sato!, Tetsuro Sakakibara®,
Osamu Nakazawa®, Garcia-Lodeiro, Ines?, Katsufumi Hashimoto®, Isamu Kudo*, Hajime Kinoshita? and Yoshihiro Meguro®

LJapan Atomic Energy Agency, 2The University of Sheffield, >Kyoto University, “ADVAN ENG co., Itd.
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Development of solidification techniques with minimised water content for secondary radioactive
aqueous wastes in Fukushima
(2) Roles of phosphate on mineral formation of calcium aluminate cement
AN K'Y, Garcia-Lodeiro, Ines?, K2 it i & BE O miLL KT 2
YH AR RSB, 22 T — L R

AT, BRI YA ZIRBEFW A T ) — R OUHEBEIR DK AT ZABRBE - 20 ) 2 7 (KR B
HINZ, IREKY VEEEA L MCEDALIADE BT, ABETIE, VUVBB LU LT LIX—bE
A N ORI T T B A T,

F—T—F: IV TLTAIR— A U B FESEMN
1. #E

&I — R D1 BT B I DIG QoKL BRI Lo T, miRE DR LR, K&EDK G WK %5
oYM BENR . BRILLATY — K ORFBIE AT — 73 “IRBEFEM E L THRAEL TN D, ZOLORBEFEY O R
FPRIZ BN T IR WK BT A AN L DIRIED VAT IMFAET Do ZIVHDV RV ZARIRL | B RN DL E
(RS D7D | ASLRIWFFETITY W2 vz KET AT A2 i3 D LRI, Sr M O Cl 222 E 1 [
TEALTE DG /KB IR BE S D BEFE MR EANT 2 BT 4%, RFELTIL, M EL T T LT IR
—RMEANMCAC)Z VY, CAC H ORI FAE TV B D% F 2 A L=,

2. RER

BEFE LC CAC(Secar 51, Kerneous), RN U U gt h U o AROERBKEMH Lz, VB2 M
% 040 THE L, ANBEEHIC LY Vst £ 2 NEHO4plc), RO w sk % 11 I E Lk £ 2k
a2 D U723 UBHL.1p/w) & ARk L 72, 20 °C T 28 H &A% Ok % XRD KN TG %% ATt L7,
3, §EE LB (Standard system]

CAC D A/KFISEY 1T monocalcium aluminate (C). e v
gehlenite(g) X OF perovskite (t) T 0 | ZKFIS TR -
T hydrogarnet (H) & Ot gibbsite (G)3 Tk & 41 5 (1X),

[0.4p/c CA4P system]

CAC Tl ¢ ® XRD E—Z2KRc L vmb+s 07 T a .

E BT, KO H KR ONG BRE L=, U e orswcaw ] o
AL L CAC & A D MR S B /g e e I
KFGE DFHTIH o7z, ZiUuE, U VRN ¢ N HIE
H9% Ca e Al &G L, ARICIEZR< Bdic k00T B

STRIGE LI EEZ BN D, K AL RO == e SMJJAMLWMLM$M
KIZEEV gibbsite OFTH S BT BB A R TOIE S e < <o

L, U ROk 1.1 T %R TIE gibbsite DTG 1 1apcase

HIRZIE T 5 2 Livbiole, RFERIE, H2T FE | ‘ . . . . . .
CRE B IE(L T T 2 T ADREO—H s, S 1 15 20 25 293.'(9) 35 40 45 80 85

RO EEF TS

“Keita Irisawa®?, Ines Garcia-Lodeiro?, Takeshi Ohsugi®, Osamu Nakazawa®, Yoshihiro Meguro® and Hajime Kinoshita?

LJapan Atomic Energy Agency, 2The University of Sheffield

2016F BRRFNFER - 3F07 -



3F08

2016 D KE

18 575 KA IE — RBEZE Y D 1= O Bl b B fift D B F&
() KBELETICHE TRV BOEE
Development of solidification techniques with minimised water content for secondary
radioactive aqueous wastes in Fukushima
(3) Effects of phosphates on calcium aluminate cement under hydrothermal conditions
Ines Garcia-Lodeiro®, Yuan Gao!, Mehul Chavda!, AJEREA 12, HEEHL 2, *K FEE L
The University of Sheffield, 2 H A& 1~ JJWF 52 BH 58144

KIFFETIE, BT LT LI F—h AN (CAC) IZKIET VU FRDEEA 60°C, 105°C LT 180°C 7K B
P TITHBWTIH Tz, CAC Z/KBVLEL§ 54 ZEM THD CAHs LT v -~AIOOH DAL HERS LT,
HOy 7 UV ERIE CAC DK EED UGS ERIE L= L, 5 TV BRI E A il 2 22 ek L, 180°C %
THRFFLT BB T, AR EL TR ax s 7L MO D RS,

F—J—F: VAN, IV T AT NI =M A, ANAROFR LT /87 A, JKELEL

1. ®E

AN LT NIF— AN (CAC) 2V BRI IS L7 RS | h L~V BERE (ILWs) B LD REAF &L
THHESILCE (1, FRICH D T-Lm oy T LORE D BREEOM L, kD CAC ORI RED R A AT 572
F TR AL R 2 HIE L, 52 PR A SR HOR D720 BUBR TR (2], AWFZETIE, il N TOY L FRiE D&
Bl RN DKy BARIRD ZLRSRARDTDIT, By F R IO UV BRIEA CAC ITRIT§ 5 B2 K BGR
TTHAL,

2. RER

RN RS- FIEI E-SE | NaHPOy LY/ E2iE (NaPOy),, & W TRURI AR R 7=, % C 14 A
FASE%, BARZREZ AV TREE 60, 105 IX0 180°C T 6 REHIZKBVLEEL | 4ERiAHZ XRD, TG X
O FT-IR Z W Ttz

3 MRLEE

TEHD CAC Z/RKBMLERL 745G, ZTEAA T D CsAHs BEUNAI(OH) 5 KD v ~AIOOH A S A7z, By 1
VBRIZ I DU TIE, CAC OKFIDIRIED RibH, YL ER THD CAH %2> 60°CETREFLI., —F7, Mo+
Vs TG FERBE RO EE R T D55 RAEHIL, C:AHs I5E TN ALOH) 5 LU o 7o i FH I e RE
ST ER a7 RIA DA PHERBS I, FER T, U BIRIC LD S OB IS ZNHDRERIZD
Wi 0,

SEXH

[1] H. Kinoshita, P. Swift, C. Utton, B. Carro-Mateo, G. Marchand, N. Collier and N. Milestone, Corrosion of aluminium metal in
OPC- and CAC-based cement matrices, Cement and Concrete Research, 50 (2013) pp.11-18.

[2] M. A. Chavda, H. Kinoshita, J. L. Provis, Modification of low-pH calcium aluminate cement to enhance stability for

immobilisation of metallic wastes, Advances in Applied Ceramics, 113 [8] (2014) pp. 453-4509.

Ines Garcia-Lodeiro?!, Yuan Gao?, Mehul Chavda?, Keita Irisawal-2, Yoshihiro Meguro?, *Hajime Kinoshita®

The University of Sheffield, 2Japan Atomic Energy Agency
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Development of solidification techniques with minimised water content for secondary
radioactive aqueous wastes in Fukushima
(3) Heat-treatment of phosphate modified calcium aluminate cement under open system
*Ines Garcia-Lodeiro!, Feiyang Jin'!, Keita Irisawa'?, Yoshihiro Meguro?, Hajime Kinoshita'

The University of Sheffield, 2Japan Atomic Energy Agency

The present study investigates the effect of water loss during the curing of phosphate-modified CAC system at
different temperatures (35°C, 60°C, 90°C, 180°C) in open systems. Experimental results indicate that these
phosphate-based cements do not form the conventional CAC crystalline hydration products at these temperatures but
provide structural integrity despite a significant amount of water loss. Hydroxyapatite was detected at temperatures
>60°C.

Keywords: Calcium Aluminate Cement (CAC), Phosphates, C-A-P-H gel, hydroxyapatite

1. Introduction

The addition of phosphates to calcium aluminate cements have been shown an effective way to avoid the ordinary
conventional hydration of cementitious systems. These systems set and hardened via acid-based reaction, between the
acid phosphates solution and the basic CAC cement [1,2]. Due to this different mechanism of reaction, it would be
possible to generate a compact cementitious product with a reduced water content, which can be beneficial to avoid
hydrogen gas generation associated with the radiolysis of water by radioactive wastes. The present study investigates

the effect of heat treatment (at different temperatures) of phosphates modified CAC cements in open systems.

2. Experimental

Phosphate modified CAC pastes were prepared with a water/cement ratio of 0.35, a polyphosphate cement ratio of
0.4 and a monophosphate/cement ratio of 0.05. CAC pastes with same water content were used as a reference.
Samples were kept at different temperatures (35°C, 60 °C, 90 °C, 180°C) in open systems for 28 days. During this

time the loss of water was monitored. After 28 days samples were characterized by XRD, TG, MIP and SEM.

3. Results and discussion

Phosphate-based cements did not form the conventional CAC crystalline hydration products but provided structural
integrity, with a slightly decreased porosity compared with the unmodified CAC. While CAC systems have a
limitation in the reduction of water, it can be reduced in a larger extent in phosphate modified CAC. Hydroxyapatite
was the only crystalline hydrated product detected when we work at temperatures > 60 °C. The results are further

discussed in relation to the hydrate phases in these two systems.

References

[1] Swift P.D, Kinoshita H., Collier N.C, Utton C.A, Phosphate modified calcium aluminate cement for radiactive waste
encapsulation Advance Applied Ceramics,112 (2013) 1-8

[2] Chavda M.A, Bernal S.A, Apperley D.C, Kinoshita H., Provis J.L, Identification of hydrated gel phases present in

phosphate-modified calcium aluminate binders, Cement and Concrete Research 70 (2015) 21-28
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[3F10-13] Secondary ageous waste treatment 2
Chair: Hajime Kinoshita (Univ. of Sheffield)
Fri. Sep 9, 2016 2:45 PM - 3:50 PM Room F (Kumume City Plaza - Creative Box)

[3F10] Release Behavior of Cesium and Hydrogen Cyanide from Ferrocyanide
Compounds with Heating
*Shinsuke Tashiro™?, Ryuichi Saito"?, Isao Yamagishi'?, Yoshihiro Meguro'?, Osamu Nakazawa'*
(1.IRID, 2.JAEA)
2:45PM - 3:00 PM
[3F11] Study of pelletizing and sintering technologies of secondary wastes
produced from contaminated water treatment
*Junya Sato'?, Shinji Suzuki'?, Jun Kato'?, Tetsuro Sakakibara'?, Osamu Nakazawa'", Yoshihiro
Meguro'?, Fumio Kurosaki®, Minoru Matsukura®, Hitoshi Mimura®, Kouichi Mori* (1.IRID, 2.JAEA,
3.UNION SHOWA K.K., 4.Kurita Water Industries Ltd.)
3:00 PM - 3:15PM
[3F12] Study of pelletizing and sintering technologies of secondary wastes
produced from contaminated water treatment
*Fumio Kurosaki', Hiroshi Ueda®, Takashi Yoneyama', Minoru Matsukura', Hitoshi Mimura',
Junya Sato??, Osanu Nakazawa®?, Yoshihiro Meguro®?, Kouichi Mori?, Hideyuki Komori*
(1.UNION SHOWA K. K., 2.JAEA, 3.IRID, 4.Kurita Water Industries Ltd.)
3:15PM - 3:30 PM
[3F13] Study of pelletizing and sintering technologies of secondary wastes
produced from contaminated water treatment
Junya Sato'?, Osamu Nakazawa'?, Yoshihiro Meguro'?, Koichi Mori?, *Hideyuki Komori®,
Katsunobu Kitami®, Hirotsugu Ueda®, Fumio Kurosaki®, Minoru Matsukura®, hitoshi mimura*
(1.IRID, 2.JAEA, 3.Kurita Water Industries.Ltd., 4.UNION SHOWA K.K.)
3:30 PM - 3:45 PM
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Release Behavior of Cesium and Hydrogen Cyanide from Ferrocyanide Compounds with Heating
SR, A M R Bh12 AR L iR 1
1TRID, 2JAEA

& IS RO Y KAV O IR BEFEY) O mHRALERIC K B BEEEMRAL 2 R LT D, RS T, EiR, RS
HETIZBNWT Cs BRE L7 2 o7 UMEEWMOBREM ZERE LT AT v VREIN GO Cs LU T 1k
KFD R B 2~ TR 2 W7 5,

X—J— R SHEREEY, PALIAYD, B UL, U7 AbKE

1. 8 WEFXEGRKLBETELZ REEDDO I B, 72 v 7 LAWY E G T REED T D B3
AL TIE, BT S LT 7 oMb BWBRED D DOBER - MBI OBERSBRI ENTWD, 205
IRALERDORFHTIT, BRI A~DOEETZT TR BERED O O E S 7 MK EDOZIH~DR
TCEES . FAUIADL RO SN S OBFT LM L 725, ARETIE, EIEAERICB T 5 e
RV T ANEKFEOTH~DOBIT RGO 720 DI 2T — 2 2 G T5 2 L2 HE LT, Cs AL
77 za T ALEMO IR AR LT AT v ViREHE AW INEGRBR 21T\, Cs v T bk FE
DR A HE Uk R s 5,

2. BREE SIRFRERIF 2 VT, Ao (AL 36 mmX & & 800 mm) DA HAR — RIZE W HE R T
o VBRI ER) 1~5 g ; FRBFEE M0 O Cs WA & 1 7.1X10° Q)2 ER T A ITERE Bl
(0.1~0.5 Imin) TEA L7223 HATE O FIEHE (G £ 721% 10 C/min)k L OFEHEE (K 1000 C)/e b %
THEAL 7=, U DIEHRE IS LI AT A VA A A58 TIRANCERE L, RV R L& bITBITT 2k
TR Cs ZHE LT, £, ARFEEZBB LT A%, KBILT NV U AR E AL T ARPORIZE# AR S
B, VT AEKER O EENTHE TE 2o 72 Cs 2HitE LT, BRZIC. BITRIEO 7 4 V200 T
ABEZ KPR L TR BT Cs IR O AU o

T 6

3 3 1
o Cs BE& ICP-MS MW TERL, £naite B e
Cs g Ry LTz, 20 Cs fiRRAHEAT v Vit RET e | OB
BHRO Cs BT 5 2 210k 0 CsBFEARD,  Ntoal [/ gaamgmas | N
B2 T o RO K 0 8L LTz > 7 oAbk @5 & e e @5
FHHURIE, A A7 v~ £ T 7 (BEREFR FTD  SE0%F S 8 dbae P ok
B HER AT GC-2014AT) % VN T A4 ARSI 0 45 W% T2 ool / B Sl | To
iR O T AHA AL FRL TR, ®E 8T T 1
INEGVEHEEE 1000°C— &) = 7 1 >/ LKL - 0ok @%m—g/Alm* °n ””’—@ﬁ
BT, BHER T v VBB LY FiioasENo ¥ - b

N ° r N) N 7o = L. P, Mt O * ! * ! * ! * O
AAZY TV 7L HERERTHNR LR, K 200 400 600 800 1000

BHEE (O)
POy AT E 218 (TSI 1 SMPS) 2 F W CTHIIE L 72, . )
-7 = ) ST AT AR B O P

R RN ADOMM(EFR L ZERQ)DEVIL Cs

FERRIIZEALEEBE Lo, £, AHE TIT o 2 MBGEEE LI OFE I, MBVEERAEVIZE
Cs #EFRITEm < 720 . 1000 CTIXFBHIAE L7 Cs DIFITRENHEIE L=, H AWIUE T Cs 13k
ST, ERLIECsi=T ey b L, ARENELRLNCV Y DIERICIEE LIz EE2BND, =T 1
VIOV DORIFESARIT. FHER., 30~40 nm & 100~150 nm O&FIC v — 7 BT 55 R E LN, X
W T ALKET A BEORIERE R 2 RS, FREERFE CEMA T T AbKFEIT, ER T A MRS
TCIEH 700 CFE TR AMKGE L7228, ZEXURRSRME T CIEsy 400 °C X v @ WEE I ME R LTz,
400 CULETIZZEK T OBBIZE YD T AUKBRGMH LI EZBND,

AFERIT, RRPFPEHEAE ThK 26 FEMIE TR (BEF - 1R R F R & (FAEFEIY OB - A3 2B9 20
ZEB%E) | CTHRONTERRO—EE G T,

*Shinsuke Tashiro!?, Ryuichi Saito!?, Isao Yamagishi'?, Yoshihiro Meguro®? and Osamu Nakazawa'~
! International Research Institute for Nuclear Decommissioning, 2 Japan Atomic Energy Agency.
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Study of pelletizing and sintering technologies of secondary wastes
produced from contaminated water treatment
(1) Overview of the wastes and the sintering technology
PR s Y, SR EE, ODIRE Y R CERE Y R s AR LY
REE UG, RRRF SCRES, Skl EARS, A 92°, A S gk R 2 dER R

Hios T,
YRID, 2JAEA, (=i EFN, ‘EEM T, THIEIIMREEIR

HOUEE ) HDWRRR 55— TR 156 RERT DTGB & 0 J8A3 2 “IRBEEEMOBREFE MBS o —ER & LT, &
T DB OIHEFERN) 2 k5 & LT ERARR M OWERG M a2 BRAR L 7o, A Tl BROBIZEIZ U
THET 2,

F—0—F : BEE IR 5EERT, (BUUKEL T RBERY, AT U —, BEWCEH, R, BERE L

1. FREROBE

VBRI 2R > CRAET D SRS AR IRBESEW) 3t FH PTRE 7R BB R OTRE N 181V C |, BESEMA LA AR B
T — 2 ODRUSEHED TN DL, AUCIE, SEFERERM DR AET D28HILA TV — R ORIBEA TV —,
Ty WREEENORAET DA TA N RO A FH B OWEM OFHEFEE) 2 VERL L T, R A5t
Gl LT, — Ml LA K DL & e A i CRERS L 7o aRh A VR U (DR (— A M OVEEREME).
WAEAE R D B WAARRENE X OOBERSE LA & ORHERZFRE DR M 23 i L 7z, EEiHlfESR L, 2hehs ) —X
FF 1(2) i & BerE LAt KOt 1(3) BERSELIRDIR PR THET 5.
2. WREEY L ERREEMO/ER

AFRBRI A DI 2 /ER U -, $3E R 7 U — %, AfiRsfE & L C Cs, Sr, Eu, Ni & U8 Co % 20 ppm & 72
% X O WTINA TR GoKIC, Y UBRAITR & KER(ET R U o NRIEE RN L pHS IZFREEd 5 = & CERI L7, kB
AT U — ARG YK AR 245 L7 b v o0 BSOS b~ 7R & DS/KF 2 RN L VR L
Teth, KB MU DAL REET N U U AOIRGESIRA RN pH12 1SS 2 2 & CER LTz, IRIBIEA T U —D
R SAERE R A LIRT, (ER L2 AT Y —ORiRN, FBEDOAT U —OFHEFE 36~T4um LA DT 4%
24~6.9 um [2)DIEHI AT H Z L R LTe, BT A ROV A F 2 UERIE, EEEOIGYIKERIZ V30T

VB HOLFL bOOAMMT, Cs ZFMERY-Y 01w s 22 1 e 100

% £ OE ST, (LR ) — R ORI, 105C 16 | -9

CHER LT b 0 & BRI Lz ol X ¥

3. SBOER 3; i 0 g
A HRITARBCS SHES . SERRERICIRL OB D% & | -

T B “URBEEOBSEN U ERR R OB LR T .
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*Junya Sato™?, Shinji Suzuki™?, Jun Kato™, Tetsuro Sakakibara?, Osamu Nakazawa'?, Yoshihiro Meguro“?, Hiroshi Ueda®
Fumio Kurosaki®, Takashi Yoneyama®, Minoru Matsukura®, Hitoshi Mimura®, Kouichi Mori*, Hideyuki Komori*, Katsunobu Kitami*

YRID, 2JAEA, UNION SHOWA K.K., *Kurita Water Industries Ltd.

- 3R -



3F12

2016 D KE

15 YLK AL B YR FESEN) D FEME LS & OVERS B L3 BR
(2) HEHERE & ek E L RER
Study of pelletizing and sintering technologies of secondary wastes
produced from contaminated water treatment

(2) Evaluation of the pelletized and the sintered products
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[1] Yuki Ikarashi et al., Selective Adsorption Properties and Stable Solidification of Cs by Insoluble Ferrocyanide Loaded Zeolites,
Journal of Energy and Power Engineering, Vol.8, 461-469(2014).

[2] Hitoshi Mimura et al., Stable Solidification of Porous Silica Gels loaded with Insoluble Nickel Ferrocyanides Adsorbing Cesium
by Allophane, Proc. of EMR2015, Madrid, (2015).
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(3) BEFELH D = £
Study of pelletizing and sintering technologies of secondary wastes
produced from contaminated water treatment
(3) Leach test of sintered pellets
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BUEAR) D5 BAMVBL, JEMGTREE, BERIREE . WMBhAIEZ B L CRE L2 BEURIR DR R 2 214 L 72
DTHET D,
2. EBR  RHIEBRIT ANS EEUER HakBR Ik~ = 2 7 LSS & 20 L7z, IR AR B i & B L,
R AR (em®),/ EU A R FRE(em?)=10 cm & 725 X 9 ISR MK 2 N 7=, BRI U7 B pE s |3 8%
PP AT Y — RBIEAT V—, BFTA b, A FZ O 4 FEEHE U, REIRIZIINA A K% H
W, R HR A —E R IS AR L, IR IR O RICHARE Uiz, 12 AR TR TR 25°C
ZORFF L7z, 2 R ANCIRIIR 2N 2 724 1 0 5, 13, 24, 48, 72, 96, 120 WFfI#IC 2L EnAcH L,
ICP-MS |2 L 5 IEZAT o7,
3R -EFEE HBRLIEHLEORMFEZ —RIET 5729
BESEME L IR DR MERTARIC IS < I R CO SIS LRIIE

1.0E+00

(RIZFH L, BRI (1) RS E OB L, § e
8
OCTXWS § 10E-04
R = m (1) ﬁ 1.0E-05
aT . JLSRIRHEORF (MO) Ao (NPT E = <8 () 10607
Ws @ E{LEDEE (g) Ss : EkIRDFERE (cm?)

1 BE{LROMKEALIR R

T :RMHIE (day)

FELARIC I T 2 BIRALIR IR 2 X 1 ISRT, REEEA T U —0 Sr 1% 10° 47 & @R ik 2 7R L7223,
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A study on the recovery of selenium from molten chloride salts
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BEXH

[1] T. Nohira, K. Yasuda and Y. Ito, Nature Mater., 2 (6), 397-401 (2003)

[2] D. Warin, Z. Tomczuk and D.R. Vissers, J. Electrochem. Soc., 130 (1), 64-70 (1983).
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Basic study of the development of adsorptive separation technique for nuclear species from
reactor core cooling water using the silica-supported amphoteric ion exchanger
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Fig. 2 Separation chromatogram of Cd(II), Co(II) and
Zn(II) using SAIX packed column
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Fig. 1 Hydrochloric acid concentration as a function
of the distribution coefficient on SAIX

ZEICER
[1] ZHFEES  58r{k2% Vol. 63 No. 4, (2014), pp345-350
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Computational study on the separation mechanism of Am from Eu by DGA and NTA extraction reagents
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7Y a—L7 I RDGA)., = kU a kU7 h7 3 NNTARIEIC L5 Am/EU HliHHAHEA & = X A i25
VT, FFELETECH S BERBSIEE W T T n—F & T 72,

F—D—F: 98T, MASDEE. DGA. NTAFZS K, f 70y s &Ekic®. BEARBRYE. ELEES

L #E RQN\g\O/\gNRz

H A - 7 BB I, S BER BT O EZ5 BT & A DBRFE D — DGA
BELT AT =T 2F /A4 RMA) & T2 ) A R(Ln)D—E57EER L O RaN_O
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BE 3
[1] (a) Y. Sasaki, et al., Solvent Extr. lon Exch., 1993, 11, 729. (b) Y. Sasaki, et al., J. Nucl. Sci. Tech., 2007, 44, 405.
[2] (8) Y. Sasaki, et al., Chem. Lett., 2013, 42, 91. (b) V. Sasaki, et al., Solvent Extr. lon Exch., 2014, 32, 179.
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Study on Separation Behavior of Strontium and Yttrium Using
HDEHP-Impregnated Adsorbents (2)
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Btz D LR ORI T 2B AHOBE W) ECHNTH D, IHIT, B - I L7z 2 OFE
PERZFE 2 BRSCRIR S & L CHIFIAT 2 2 L8 CE 5, AMFETIE, HLLW HOREMEZE TH D5 2Sr
EERWEMICE > Trua~ MyBEL, DBEESI S B AE U DS Y ICEHR L, I AKX U BT
272D D OSr-2Y DT v ADBAFRIC OV TRRE 21T > 72,

2. RE&

B2 W A5 4 (HDEHP/SIOx-P) 2 8 U 72, FRUR EE(RAFME & iR AR PE D /N » FIRAESBRIZ B L T,
KA (Sr(D), Y(III) % 10 mM, [EiEbZ 20mL-g' & L CRERZ1T 72, B 7 L 0HERRER Cld v
T & FREO R Y R 2 O TR EIT o 72, &RIEE ORIEIZIL ICP-AES & H iz,

3. ¥

&R W 75 (HDEHP/SIO,-P) % FHV T, 0.001 M~5M |2 100

AR L 72 BRI TR > & o Sr(IT), YT D /X » FiRBR 2 1T0 sol vali

RRIRFERIFIE & TR LT, WA RORIBIEIH T DM _

e Fig. 1R, YAIDOWAIE, ARBROBBIEGE 5 |

BT, BRI ORI ERAFROE F ARS8 40

Nz, Fio, BERE 2 M U ETEIFE A LD YADAK 20}

EET.IM THRELEZ YAN)DIEHEN TS EE2Hh Sr(ll) i

Do DA ORI 2 R, BERRSR e 1 Dty e e SR
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*Tomonari Tamura'?, Tatsuya Ito' and Seong-Yun Kim'

! Tohoku Univ., 2 J-TECH LIMITED
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[3G01-04] Safety Evaluation on LWR 3
Chair: Yoshihiro Kojima (TOSHIBA CORPORATION)
Fri. Sep 9, 2016 9:30 AM - 10:35 AM Room G (Kumume City Plaza - Studio 2)

[3G01] Development of Tool for Containment Vent Timing using MAAP Database

*Hidetaka Imai’, Takashi Takiguchi', Ryousuke Katayose', Daisuke Fujiwara?, Hiroshi Kawai?
(1.TEPCO HOLDINGS, 2.TepcoSystems)

9:30 AM - 9:45 AM

[3G02] Development of Tool for Containment Vent Timing Prediction using
MAAP Database
*Daisuke Fujiwara', Hidetaka Imai?®, Takashi Takiguchi?, Ryosuke Katayose?, Hiroshi Kawai'
(1.TEPCO SYSTEMS, 2.TEPCO Holdings)
9:45 AM - 10:00 AM

[3G03] Development and use of core damage pre-determination tool in case of
low-pressure water injection during accident
*ryosuke katayose', Hidetaka Imai’, Yasuo Ishizaki' (1.Tokyo Electric Power Company
Holdings, Inc.)
10:00 AM - 10:15 AM

[3G04] Development of the guideline of Japan version Safety Assessment
Report (JSAR)
*Yuichi Shimada’, Satoshi Kurata', Katsuyuki Kumasaka', Masayuki Tabata’, Koichi Mizuno",
Yukio Furutani®, Kenichi Yasuda®, Mitsuhiro Kano®, Kazutoshi Eto®, Hirohide Oikawa?® (1.Japan
Nuclear Safety Institute , 2.Toshiba, 3.MHI, 4.Hitachi-GE, 5.Kyushu Electric Power Company)
10:15 AM - 10:30 AM

©Atomic Energy Society of Japan
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MAAP O— FZERA L =BT HR 2 FRIERZIEE Y —ILORE
(1) Yy=—lLoavte7+
Development of tool for containment vent timing prediction using MAAP database
(1) Conceptual design of tool
A R, o WIEY, RE Bog!, R OKREL e K2
'"RENR—NT 4 o 7 ARASHE, THRASHT T X T AKX

B SR, K OBLEDFHIHGIZIBN T, BARERIREITB T 2 ME R NELIHEE 2 3BT 2
—IVEBFE LT,
F—TJ—F : BE SIS, BIRERNY b R NEEZIHEE . S RERIREEAE i, MAAP 22— R
1. 8 AR EITOREFE L O OFOGZIZIBN T, W E & 85 I 5 2 "rRetE o
o DM EI N FORFAHEENEHE L 72 5, FHOERZ PRI 221X, MAAP =2 — FEZ W o i
BT 24T 5 ZENEELWVA, BEHE IR IREFOFLORBRLESD L FHIEAROREL L 72K
WFTOZ ) Lica— ROANERRERRC, sHEFEITOOORMARRT L0XREE S35, 20k
5 7ediE Tl R TR — L X0 b, K0 ATBEO BB AR L, FHEREH 2 KIS EHE L7255
72— VO HRENNEE R D, ZOERO T, B TOREE, ROV AR Z0H S 2 HE LTz,
B G TOERIELEBR TE DN FEMRZHEE Y — V&2 B%E LT, &Y —/uid, Ry 7 Sl
JBIZBT 2 FEENRT A= 2 RHANBEEIENT LT — 2 X—2{L LT 2 & T, R/DROATERE TIC
N MMEICESRAE AR T L ZLEANET OO TH D,
2. METBHIY—IOFAAZ AV —id, ZEEELET DRI EABRE D KE /DAL E 7 1 3pERE R
RKPHERENTRBUCB W THHT 5 Z L 2BEL TS, £/, WA LEHEDCE IRICHFE T 254
LTERVWEANH DN, FNEFNDHr —ZATONY MIE LA AT 572 LIV 5, FEEICHEAK
kR CE AL, WERFORNAEATI L, R NEMREZ OFME TR 5,
3. T—EAR—RZAVEZEEBNRTA—=F FLY FFE FRIZY — VORI 7 7 — %773, FAllZ MAAP
I—RTIli L7z hL > RE, FHRT72—X NTA—% KO FVARNCT —2X—2{b L, ATk
WICESE IO EEMET S, . TIERZORESETOFHUE & LT L —F LARWVAREMENE
Z biv, ZOEIL PCV ENHEMEEE FWCEBLRE RO PCV [E 3 FHIIME & — 832 X 5 I 56

AEEHITAIZLEHAEE T 5, ANEH MAAP &4t
W*ﬂ'ﬁﬁk%‘l’g $m¢/j- IJ j— MAAP T+ —4 D #51t
- LOCA/Non-LOCA DB 1t
o AM & ¢
r:%ﬁﬁiﬁpui;:j SEAKGAE, RPV MESH POV EE
RFZ8LEKER . A

PCV RUKEED Aﬁi—“—’}:l:g’5< D/W KRR
EL AR POV ) LY RERE
FLL R Q—/
| G— AT
REK L -

ETP @'/{5)‘—*9
Y—RE—Ls | DRLUE ) RN
. >

*Hidetaka Imai', Takashi Takiguchi!, Ryosuke Katayose', Daisuke Fujiwara? and Hiroshi Kawai?

ITOKYO ELECTRIC POWER COMPANY Holdings Inc. , TEPCO Systems Corporation
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MAAP O— FZERA L-BRMBRA D FEBRZIEE Y —ILOMRE
(2) Y—ILOREE
Development of tool for containment vent timing prediction using MAAP database
(2) Verification & Validation of tool
BEIR KB A3 K wmO WEc RF OBRRS Wae E27
WM EHT Ta 2T AR, PHEBIR—NT 4 T AR S

BISEANRE, K OBLEDOFEIIISIZIBN T, BAREIREICI T DR G MSZIHEE 2 SR T 5>
—IVORGER O S MR (V&V) #1727z,

F—7— F  @BESEHG, IR RRNY b L X2 MREZIHEE . AU RIRE R A i, MAAP 22— |
1. #8 R REFOBEFEH K O OIROGIZIBN T, BMESRS L N ORZHEE 2 38T 5 —
VR U, AY—uid, SRR HEHERICE T 5 EE AT A —F ZHANCT — 4 =2 H b
T, /MR ATIE A TCIChRRF I~ N ERE :%E?‘ﬂﬁ%&%iﬁf ES 52 LA HNETHHDOTHD, =
DT =B R—=RAF, FHg T VA, FHERT = — X KOG G/ 8T A —Z 812 MAAP 22— Rk %
FAGHMEZITV, oz hLy R — 2 2 FHOER Y = — XwIC0R L CTERT 2, 288, 20X 57
WM TEZEH T 256, Y MEMRBIEEL B U C 2 o HHPH & FHmfEE 2+ 2 e Ll
D ENIFEL 25, ARY —/ L OuE HEFH &K OFHIEE X, AT 27 — 2 _X— 2RI K& KFT 5
7o, HEVEMBOMERIZEORHRD T T v a7 v FITENT 5,
2. Y—II®D V&V MFELOZYMRERIL, B2 s T U BT 5 MAAP BEEGHRE L Il 5 2 L TF
Mid %, KA OD B, i EOHE, K OBRER T (DF i) FOFEIZHOWTTFFE L O
IR WBEEZATV, Eloa— P XD REU R AN T 5 7 — R EIZOW T § F OMERENE % i
D, B, RY—NVEEH L TRy M EZHEET D83, —EARE & /e o 72 AR OB IHIFARE L
W2 e, RUMHEEROX G T Y A T O A OFMENICE D S,
3. MEIER U MEMRoO—flE LT, £ TB (RCICS KEEIfESE)) 7V AICBIF 5 EE AT A—HF
TSR MAAP B S somoe L0E+06

= Prediction by tool ’ — prediction by tool
7.0E+06 rediction by too!
B, HEOWY, o7 M- e ||

73, JRAHF KL, &U\%“ﬂjﬂwm £ 5.0E406 ?
£ 6.0£+05 f
FENCDUN T, Gl § 40eos :
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7

0.0E+00 T T T 0.0E+00
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Y = . 20 100
Fﬁﬁ@7k7ﬁ$§ﬂ‘75) 7 /]/Tﬁjgj 18 ~——Prediction by tool | = 90 | Prediction by tool (D/W)
GC?B’U}/)Z"LT VY 73? W <1: 753%\75) _16 ——MAAP °—g 80 }-| === Predicted by tool (W/W)
14 MW Z 50 1| ——wmaar (o/w)
Do ZIUIOWTIX, A% LY Rt 2 g | Lomm maewvw)
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“ Daisuke Fujiwara®, Hidetaka Imai?, Takashi Takiguchi?, Ryosuke Katayose? and Hiroshi Kawai*

L TEPCO Systems Corporation, *TOKYO ELECTRIC POWER COMPANY Holdings Inc.
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BEEFKRZAVERFFEKFOFRLMEESEEATHIE Y —ILORE ETER
Development and use of core damage pre-determination tool
in case of low-pressure water injection during accident
Far Roe!, A0 g, Al R
'ROEN AR —NT 4 7 AR S

W R IREFFEL (LLF, IFFSE VD) FOHEFNNG ., AR )R EFT T, HE D
AT FEME O LR A T & AR < IR o 1o BT 2. ATRER I 55 2 H N T2 S48 ~ D YEZK R il 2 YE i
LT&ETWD, ZHDF W@&K%E%Eﬁb%m THk 2 Tp i — ATRENT L TR 2 & T, FoRi
WL U T, S 0K FEOH N LVt b D& RINT 5 Z ENAlREL 72D,

F—T—F: FEOBREBAIE, AR, MAAP = — R

1. 8  MIRXPE S ERT T, tER ORGHEEFSHLEE AN TE RS Ro72BATH, i
SF~OWKE RS D721, BRIGORERLIBF AT TE TV, 1F FTlE, RIRERNER L
& THEBEPELINE Loy, ZZKBREN Td 5 RCIC ARG CTHE L TV LY b RCEEETE 22 &
AR CH DB HEIZ L - THAHKR (FP) BUE MDD OWARNTEZZ EENEEIE LTETFoND, &
NWOHOHNG, £F, BRMERER (SBO) 127257208 9 ICR IO EIRR M OKE/ITIZ, SBO

DFEITIBNT IR ARG S 27201, P REERHR IR (RCIC) D/KREALAEIT & 2 1HER A KURE)
Ak O, @ eI (HPAC) %004 L, 1HR O EHEEFHod ik i O 154
PHEEZRDLIMYMAEZHED TETND, TNTHRBEFRORMAEHATE R 2D LAEL, M
FIZK DR FIFEARRCH AL — 3 EH (GTG) RE\ERFEOER M L TEABER AL DR+
K & ZRRRER K FE bR R L TE TV D
2. BHTHE &5 0D HKEREREAT— NICKISTE 2 L9, BEROZEME, RN OEE DL E{L
MRINTEY, EARL— MNIFEHERIRTE 2 L5108 >TWD, FrC, HEHEOEIIS L TiE, &—
ADBIERILIZEY 7 LR TVICKHRTE D FET, HEARLV—RE LTSk bo L b, TEh
DYERV— M LEARFHEZ FRNICERE L TR &, 26 DEKFEROTZ > MIOWREE R4k
o, A2 7 KO, BT
DIEEE) NI L L, AR
JE U CTREEKRZAT > TR O LD
& AR DL ORENT 24T 5 o fRATICH — = ——
MAAP 22— RZ& W%, Cmem fme i men
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*Ryosuke Katayose!, Hidetaka Imai! and Yasuo Ishizaki !

ITOKYO ELECTRIC POWER COMPANY Holdings Inc.
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JSAR
Development of the guideline of Japan version Safety Assessment Report (JSAR)

GE MHI NEL
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Safety Analysis Report
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2014 SAR RG1.206
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2015 2014 RG1.206
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APWR  DCD Design Control
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2017

BWR
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Yuichi Shimada®  Satoshi Kurata® Katsuyuki Kumasaka! Masayuki Tabata® Koichi Mizuno®  Yukio Furutanit

Kenichi Yasuda? Mitsuhiro Kano® Hirohide Oikawa* Takahiro Kuramoto®  Kazutoshi Eto®
JANSI'  Hitachi-GE> MHI® Toshiba® NEL® Kyushu EPCO®
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[3G05-09] Earthquake Resistant Technology 1
Chair: Takenori Hida (Univ. of Tokyo)
Fri. Sep 9, 2016 10:35 AM - 12:00 PM Room G (Kumume City Plaza - Studio 2)

[3G05] Improvement of fragility evaluation method on seismic PRA
*Katsumi Ebisawa’, Hiroyuki Yamada', Ryusuke Haraguchi?, Kazuhiko Kikuchi® (1.CRIEP!,
2.MHI, 3.YONDEN)
10:35 AM - 10:50 AM

[3G06] Improvement of fragility evaluation method on seismic PRA
*Hiroyuki Yamada', Katsumi Ebisawa’, Takeshi Ugata?, Ryusuke Haraguchi®, Kazuhiko Kikuchi?,
Kohei Tanaka®, Tsuyoshi takada® (1.CRIEPI, 2.TAISEI, 3.MHI, 4.YONDEN, 5.RTRI, 6.The Univ. of
Tokyo)
10:50 AM - 11:05 AM

[3G07] Improvement of fragility evaluation method on seismic PRA
*Tetsuhiro Gou', Ryusuke Haraguchi', Kazuhiko Kikuchi?, Hiroyuki Yamada®, Katsumi Ebisawa’

(1.MHI, 2.YONDEN, 3.CRIEPI)

11:05 AM - 11:20 AM

[3G08] Advancement of Seismic Evaluation Method Considering three
Dimensional Fuel Assembly Displacement in FBR Core
*Akihisa lwasaki', Masatsugu Monde’, Iwao Ikarimoto', Shinichiro Matsubara’ (1.Mitsubishi
heavy industries, LTD.)
11:20 AM - 11:35 AM

[3G09] Advancement of Seismic Evaluation Method Considering three
Dimensional Fuel Assembly Displacement in FBR Core
Akihisa lwasaki', Masatsugu Monde', *Shinichiro MATSUBARA", Iwao lkarimoto’ (1.MHI)
11:35 AM - 11:50 AM

©Atomic Energy Society of Japan



3G05

20165FDKE

MWEISOU T AFEFENOEELLDIRE
(1) =

Improvement of fragility evaluation method on seismic PRA
(1) Overview
RER BE=', U s, RO OBERE S, damh Anz
VEEE, 2 =ZEE T, CUEED

FEHFT HWEPRAICKIT &R R 7 7 VY 7 Ml FIEO —EOmE{O B L LT, HX, IAEA
FORHENE O SN - BET ATV, BEEHAZREE L LT, T b o&EmELEED TV D,

F—O—F: WET7IVIT 4, FHEFES, BEET V. ADHES), #ROBRIIERIPILE

1L XL ®IZ

EHLIT, HEPRA LB 2R - R 7 70V 7 i FEO—BomE{Lo—B L LT, FFik
\ZF%2 % B oK, TAEA DO BB 2 087 - et L, BEHEZFE L7z LT, 2o oEElzED T\ 5,
FARBEEHE L LT, RO 4 OB3FTonbd, O RTFEROBRG G- BB RS2 ZE LY
F VT 4 FHIORAIARROML, © BE- B IS TN A AT HIEB OERRIZ LR 5 5 7 TR B R
O E AL, @ BREBIERIICEREE BB LR IO VIR R EOEE L, @ O~Q0DE
A 2 B L7120 fEsE. OIZ W TE (D . @, @220 Tk (2) , DI DWW T (3) TRk ¥ 2,
2. BR - IAEAZFICBTSEBEB - BB IS T4 AR I BRFHROBE

RS, WEBET T V) T 4 i FEOEELD -0, ENEE, KEO NRC, EPRI M OV IAEA (2817
%7720 T ¢ FHINCAR S B SRR 2 08T - Mt Lo, BB )53E, HitE PRA FEfifEHEZ 8 4E5 0
IZELET L72[1]e NRA VX, 2011 423 A O EE - R EFT i (LLF, TFF Lo ,) ZiEZ .
TR ER IR T O ERHMmIC B 2@ T A K& AZFK L72[2], NRC O EPRI 1%, 1F FHeLIRE,
77V VT il R G DTz PRA OEHHEELZAELLTWH[3], IAEA Tik, WiEET /LIRS Safety
Report NKE SNT-[4]l, ZDOZ LD, WEETLORE « #8770 U T 1 i~ S )y — & B3 T
25D EEZD, AFRIZE T HHAEEROMET (K1) TiE. KEEOEFHIFIRAL SR LT,
3. BRDEE - #BF ISV T A FHEFZOME L FEFZOEELDIRE
3-1. FHEEEDOBE  HE PRA EMiLETIZ, 3 50O@E - 7 52U T L FHEFEN BT TS

(ffi 51k « Zion WE/FWHE, FEAIE  IRBMNTE) . 72, ZhH60MAGLE LI SN TV D,
32. EEEBDICHT AEEFEOEELL 772U 7 4 FHBICE T H(A)MEPRAIZE T 5 FT R LD
F51EY) - B%4+(SCs: Structures & Components)DEIE# 300-400 HTH V. 121 DOFERFHEEEEZZ[E L TFE
g2 L1d, (EEENZL D, B)INEFMTHFHMATIEE LT, £7°, XI5 SCs DEMELB[E L
THFET D, IR T, 293 SC OB 1 I NISENAR D 3T A — X kBT D HiEE R Lz, (C)
INHDONRTA—=EEHNT, 77V U7 A G 21TV, FIEOBSEZ ML LT,
3-3. EEIRBQ~@IZHT 2FHEFZNEEL T FTUEBAEOMEMY - #8 (S0) O (#1300—4001@) |

FELT, ERCRHE B O S K OSEmE D (B-1) SCOEIEI=ZTS < SCOEE - HiEDHE (858)
B hZE L CHELELSDES Lo, Jh (B-2) SCHEHEEBDSCIEENRTERDSE (1793R)

B N . - . o . (B-3) NEV(2) #EMLI-BERMMA - IEED/AF5 A —2BE
P W T 7 &8 2 R T E O m AL S ¥

PRELE, ZORMEIQTRT, O~QEE O AROISIVTRE/ISIYT (e
IR & BNLYERER OFEMIZ. (3) ToRd, M1 BEMERO®RE

SEXE [1] BARFE T /152 (AESI-SC-P006:2015,2015), [2]NRA(2014), [3]JEPRI(TR-3002000709,2013), [4]IAEA(Safety
Reports Series No.85, 2015), [5] ERPI (TR-1019200, 2009).

* Katsumi Ebisawa !, Hiroyuki Yamada!, Ryusuke Haraguchi? and Kazuhiko Kikuchi?
ICRIEPI, 2MHI, *'YONDEN
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WEIS DT 4 FHEFEOBELLDIRE
(2) ANETS Y TRERBAUVEERY TRERBOEEL

Improvement of fragility evaluation method on seismic PRA

(2) Improvement of input seismic motion response factor and building response factor
I REESE L RER BE=Y, TEE RS2, RO BERES, g9uh FnZt, W EEC, mH R
VT, 2 ORpERR, P =ZEE T, CWEED), CSERAT, CHK

FHEFIX, LVBENREY IV T 4 MO FEIZE T D720, WiETe T VHES TR E v
Z VT 4 i A R OLRSFIE & A ST OB 2 5 R OB R OB IERIEINE BB L7 7
CUT A FTHETERIRE L, ET T N EMBRICTFEO BN & RIS X0 R LT,

F—O—F:#EPRA, 7T VU T qaHl, IEERE BEROBIFBERIZISE ., NiEFES

1. ZE®HIZ

m%7§y)?4ﬁﬁf F. 1970 R~ 1980 FFARITHT T, KENZIBWT, THIEE PRA OIER 725 O
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DI B PRAICEN D 77V ) 7 4 sl FEEIRE LT,
2. ANESOY IHEFRBOBEL

MEEVNWQ®7?VU%4%ﬁ%m%@i EEEFEMEER 2RB  D A S OBESIC ST, fF
77 v b TEBI S D MBIV T, BRENERE L~uis Téﬁ%%“@%ﬁ Wb HFRSGLID
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HEBRIEREN G R DB T — X RXR—A 2B L, 77V VT 4 iMi AN B ZERT DL & HIC
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* Hiroyuki Yamadal', Katsumi Ebisawa', Takeshi Ugata?, Ryusuke Haraguchi’, Kazuhiko Kikuchi, Kohei Tanaka® and Tsuyoshi Takada®
!CRIEPI, 2TAISEI, *MHI,*YONDEN, °RTRI, °The Univ. of Tokyo
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(3) 73DV T 4 FHEMRSHIERDRIIIEDFER
Improvement of fragility evaluation method on seismic PRA

(3) Confirmation of feasibility of systematization on component fragility evaluation
RPN, R BER, domh iz, (b SRS, kR =0
'R, CUEES, CET

TFET | BRI OEREGRII R E RS ZEZBE LT 750U T 4 FHMli OB AR REZ IR LT, [FERD
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(1) EMERC K SKEFRAXFEHDELL
Advancement of Seismic Evaluation Method Considering three Dimensional
Fuel Assembly Displacement in FBR Core
(1) Considering Influence on the Horizontal Support Conditions Caused by a Big Earthquake
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Advancement of Seismic Evaluation Method Considering three Dimensional
Fuel Assembly Displacement in FBR Core
(2) Considering Deformation due to Irradiation and Heat
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2016 Fall Meeting

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

[3G10-13] Earthquake Resistant Technology 2
Chair: Katsumi Ebisawa (CRIEPI)
Fri. Sep 9, 2016 2:45 PM - 3:50 PM Room G (Kumume City Plaza - Studio 2)

[3G10] Development of seismic counter measures against cliff edges for
enhancement of comprehensive safety of nuclear power plants
*Keisuke Minagawa’, Satoshi Fujita?, Osamu Furuya?, Tsuyoshi Takada® (1.Saitama Institute
of Technology, 2.Tokyo Denki University, 3.The University of Tokyo)
2:45 PM - 3:00 PM

[3G11] Development of seismic counter measures against cliff edges for
enhancement of comprehensive safety of nuclear power plants
*Hitoshi Muta’, Ken Muramatsu’, Tsuyoshi Takada?, Tatsuya Itoi? (1.Tokyo City University,
2.The University of Tokyo)
3:00 PM - 3:15PM

[3G12] Development of seismic counter measures against cliff edges for
enhancement of comprehensive safety of nuclear power plants
*Takenori Hida', Tsuyoshi Takada', Tatsuya Itoi’ (1.The University of Tokyo)
3:15 PM - 3:30 PM

[3G13] Application concept of margin analysis utilizing accident sequences for
fault displacement
*Masanobu Kmiya', Syuuji Kanaida', Kouichi Kamiya', Tsutomu Ogawa' (1.The Japan Atomic
Power Company)
3:30 PM - 3:45PM

©Atomic Energy Society of Japan



3610 WIBEMDAS

RFHATSVIOBEHREKERLDE=HD
ERJVIIyDEREMORAE E03: RFBEO0ERTETIL
Development of seismic counter measures against cliff edges for enhancement of comprehensive safety of
nuclear power plants Part 3: Analytical model of seismic isolated structure
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"Keisuke Minagawa', Satoshi Fujita’, Osamu Furuya® and Tsuyoshi Takada®

! Saitama Institute of Technology, “Tokyo Denki University, *The University of Tokyo
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Development of Seismic Counter Measures against Cliff Edges
for Enhancement of Comprehensive Safety of Nuclear Power Plants
Part 4: Cliff Edge Assessment Model of Systems and Components for Nuclear Power Plant
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Development of seismic counter measures against cliff edges
for enhancement of comprehensive safety of nuclear power plants
Part 5: Investigation of seismic behavior of human
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The University of Tokyo
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Application concept of margin analysis utilizing accident sequences for fault displacement
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*Masanobu Kamiya?, Syuuji Kanaida!, Kouichi Kamiya! and Tsutomu Ogawa?

The Japan Atomic Power Company
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Oral Presentation | Ill. Fission Energy Engineering | 306-1 Nuclear Safety Engineering, Nuclear Installation Safety,
PSA

[3G14-16] Earthquake Resistant Technology 3

Chair: Keisuke Minagawa (Saitama Inst. of Tech.)
Fri. Sep 9, 2016 3:50 PM - 4:40 PM Room G (Kumume City Plaza - Studio 2)

[3G14] Development of Seismic Isolation Technology for Nuclear Power Plant
*Takahide Akimoto', Shin-ich Yoshida', Yoshitaka Takeuchi', Yasuo Okochi?, Shinji Kosugi?,
Kunihiko Sato*, Hideo Hirai®> (1.Obayashi Corporation., 2.Chubu Electric Power Co., Inc.,
3.Hitachi-GE Nuclear Energy, Ltd., 4.Mitsubishi Heavy Industries, Ltd., 5.Toshiba Corporation)
3:50PM - 4:05PM

[3G15] Development of Seismic Isolation Technology for Nuclear Power Plant
*SHUNSUKE FUKUSHIMA', Masakazu JIMBO', Akihito OTANI?, Tetsuo IMAOKA®, Kunihiko SATO?
, Ryusuke HARAGUCH!?, Shigenobu ONISHI®, Yutaka Suzuki® (1.Toshiba Corporation, 2.IHI
Corporation, 3.Mitsubishi Heavy Industries, Ltd, 4.Hitachi-GE Nuclear Energy, Ltd, 5.Chubu
Electric Power Co., Inc., 6.MHI Nuclear Systems And Solution Engineering Co., Ltd)
4:05PM - 4:20PM

[3G16] Development of Seismic Isolation Technology for Nuclear Power Plant
*Ryusuke Haraguchi', Shigenobu Onishi?, Masakazu Jimbo®, Tetsuo Imaoka* (1.Mitsubishi
Heavy Industries, LTD., 2.Chubu Electric Power Co. Inc., 3.Toshiba Corporation, 4.Hitachi-GE
Nuclear Energy, Ltd.)
4:20 PM - 4:35 PM

©Atomic Energy Society of Japan
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Development of Seismic Isolation Technology for Nuclear Power Plant
(1) A Fragility Evaluation for Seismic Isolation System Applied to NPPs
A mEet, HE Ot N EwE T, RN SERE, M2 EE S, ek RE Y, P BB C
VR, CHEES), AN GE=a—2 U7 s mhU—, P EEE T, CHE

JR - IR EFT O TIX, MBI DR L Rl O EM AR D ST\ D, ARFZETIE, Bl
ERRTIFRRENRE L7 7 V)T 432 £l L, EBRNEOBREH VDAL, 205 b,
AT RERF P REE R L LB EEOME T 7V 7 4 HMETFIEICOWTIRET 2D TH 5,
F—I—F: WE, FHEEHOMEY 27 b, RERE, 77UV T iR, BRoU RS

1. #

SRR IR R A XU, HERHEE T — FOREI X ORI 72 0055 & 72 S iR 25 8 0 18
EREROFEHEEZRH L, BEMREADETHEY 7V 7 Mo FIEE LTRET S, T,
PWR U 7R R % xf G S iR 2L B O WaRiE R A BV A TR 7 7 2 U 7 ¢ FHil s 2 7~ 7,

2. BERZAE

HERHEET— M, FOBRBICELAREENS 2BEE— N0 ) bR X O EEEICHET 285
T—RELTC, [ EEERNMEGT 5 ), [BERSHERECHEZET 5, [REENMEEGT ) 28ET S5, 20
b, RBEBNEET D] T— RiE, 7o =R/ b Z2ED LT R Z VIR RS E OB LT
DNEBE LS TRHETHZENAERTHD Z b, [EEBOWE = BB NBET D) LEX 5,

WETZ 70T fHMEiCiX, BEFEAARI[B]1Z 25 & LaEEERE. =207 U — NMEE, #iiEow ik
EICHBT 2 RHERSEEZE L, IWEDIEO X 20T 5, ok, BEHMT 1 EARIGEWVIEEIE— K
R & 72 D728 EAMICITERRET M L ZBHEMOBRETMMAATRETHD L EXD, 2. &
MERHERE T — NICHe T 2B EMRIT. EMERIIMERER & FEICHEREOT AWOT &, FEEE~
DEFNTICEINL, FEERE OMWTIIX 1 IR T X 9 ICREEE O KBRS O I TRHMET 5,

PWR B 1-F iR 2 488 L2 IGE T E T L2 v (K 2), ERROFEICI2HETZ 720U 7 1 dHli %
Ehi LR, ERLEHAET—F 0 b [ERBARET D) T— RBRXEMHE VI FERLE R,

i

3. ¥
SRR IR R OMERHA LT — R 2 BE L SRR IS E T 2 O TR 21TV AT
NEWZ X DM 720 7 4 FHERN rTRECTd D Z & A fll LTz, e
AFNEZ SN TIE, A% Ui PRA FEHEIEYEC BT = S BRE 21T D . M e

BUC CODOOOD DODOOOo oo |

et NG Yz
LERBEED 8 NG j

g g oo B0 B0 pog o @

o@ og E 3 oo o
28 B o
HHeE s

5 8
g
[-R-]
a
=]
a
a
a
a
=]
a
[-R-]
g
B8 B8

_%z’i%ﬁ@ﬁ/u%ﬁ a
— 60 P il O BIRE D g

o o]
X mq%@@@@l@l@l%n

e o
e o
B B
< )/‘xﬁ\b RO g, cEeBEREc & g
4540 Y ~ . \\ (ﬂié(ﬂ:ﬁéﬂ‘ﬁ) a gg pDOoDdg godoa gg om
~o ~ da
=]
o
a
=l

= —d-=="r

g B
;

o @ogn

g8 8
,/’ o cpoE 6080 Bo ol

S N it st i =

\ \f N T SEREE O oo 88 @@g@ %%%@ o oeag -

ST DI -k OIN Al 88 o gzEsg o 88

HOFHiE © | P~ (%/ S

DA ] S~ T

(Fﬂ%ﬁ) ] 100 200 300 400 500 600 ) 70m i - -
BABUVTH (%]

SEXH 1 SerREEE OB RN OIS X2 SamEALR T I R O MR E T T A

[1] Shimizu et al., DEVELOPMENT OF EVALUATION METHOD FOR SEISMIC ISOLATION SYSTEMS OF NUCLEAR POWER
FACILITIES - PROPOSAL FOR ABASE-ISOLATED DESIGN METHODOLOGY TO INSTALL NPP’S FACILITIES -, 23 SMIRT

[2] BART L, R REROHEZER & UT-HeSan R ) 2 27 FHI B 5= ME © 2 0 1 5(AESI-SC-P006:2015)
[3] Matsuoka et al. , “Development of an Evaluation Method for Seismic Isolation Systems (Part 1)”, 13th WCSI

“Takahide Akimoto®, Shin-ichi Yoshida® , Yoshitaka Takeuchi® , Yasuo Okochi? , Shinji Kosugi®, Kunihiko Sato* and Hideo Hirai®
Obayashi Corporation., 2Chubu Electric Power Co., Inc., *Hitachi-GE Nuclear Energy, Ltd. , *“Mitsubishi Heavy Industries, Ltd., *Toshiba Corporation

2016F BRRFNFER - 3614 -



3G15

20165FDKE

[RF DR DRERIFTDOERSE
(2) BYBREDISVU T«
Development of Seismic Isolation Technology for Nuclear Power Plant
(2) A Fragility Evaluation for Crossover Piping System
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Study on the combustion behavior of radiolytically generated hydrogen explosion in vessels

at the reprocessing plant
(4) Hydrogen explosion experiment of simulated small annular vessel
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Study on the combustion behavior of radiolyticaly generated hydrogen explosion in vessels at the
reprocessing plant

(5) Combustion analysis and structural analysis of simulated small annular vessel
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Study on the combustion behavior of radiolytically generated hydrogen explosion in vessels at the
reprocessing plant
(6) Hydrogen explosion experiment of simulated small plate vessel
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Study on the combustion behavior of radiolyticaly generated hydrogen explosion in vessels at the

reprocessing plant

(7) Combustion analysis and structural analysis of simulated small plate vessel
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Study on the combustion behavior of radiolytically generated hydrogen explosion in vessels at the
reprocessing plant
(8) Comparison with numerical analysis and experiment of small scale vessels
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“Yoshikazu Tamauchi®, Masanao Nakano®, Naoya Sakagami®, Kouhei Ootake?, Tatsuya Kudou®, Nobuyuki Arai*
Wenbin Dai?, Motohiro Sakaihara?, Osamu Kanehira?,
LJapan Nuclear Fuel Limited , 2Mitsubishi Materials Corporation
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[3H06-09] Development of Test Facility and Technology
Chair: Kenji Kamiyama (JAEA)
Fri. Sep 9, 2016 10:50 AM - 12:00 PM Room H (Kumume City Plaza - Studio 3)

[3HO6] Development of plasma heating technology for simulation of LWR severe
accident behavior
*|kken Sato’, Yuta Abe", Toshio Nakagiri', Yuji Nagae', Akihiro Ishimi’ (1.Japan Atomic Energy
Agency)
10:50 AM - 11:05 AM

[3HO7] Development of plasma heating technology for simulation of LWR severe
accident behavior
*Yuta Abe', Ikken Sato', Toshio Nakagiri', Yuji Nagae', Akihiro Ishimi' (1.JAEA)
11:05 AM - 11:20 AM

[3HO8] Development of evaluation system for viscosity coefficient and surface
tension with laser-induced capillary wave
*Masanari Kuroiwa', Kazuya Idemitsu®, Yaohiro Inagaki’, Tatsumi Arima’ (1.Kyushu University
Faculty of Engineering)
11:20 AM - 11:35 AM

[3HO9] Development of fuel degradation and relocation test equipment under
severe accident
*Kinya Nakamura', Takanari Ogata®, Shigeru Kurematsu?, Toshiya Kido?, Masaki Kurata®
(1.CRIEPI, 2.NDC, 3.JAEA)
11:35 AM - 11:50 AM

©Atomic Energy Society of Japan
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Development of plasma heating technology for simulation of LWR severe accident behavior
(1) Objectives and JFY2014 Outcomes
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* Ikken Sato?, Yuta Abet, Toshio Nakagiri * Yuji Nagae! and Akihiro Ishimit
LJapan Atomic Energy Agency(JAEA).
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Development of plasma heating technology for simulation of LWR severe accident behavior
(2) Outcomes of JFY2015
Al MK, e —& L PR BB KT B A IR
HESLAFFERASEIEN AR AT FE B AR

JRT- TR Clx B EHE AR D 7 7 X~ IEGRBR CEF 2 77 L W DIEBI TR T X~ b —F IEvdiiE A
PEZEMERT D720, BWRIFLOFEARERESRE (ke v R, Ty xRy 7 A #liEE7 L— K, FEE0RmEE)
D5 72 5 HBUSERER IR 2 B E U INENRF O SRR IR NI 43 A1 25 2 a3~ 5 aklBi(Phase 1) 2 5206 L 7=, F 7=, /INFIAR
AERAMNZELGER (Phase 1) THIWVZ3EBRIAD X #1 CT IZ L D8 K OVARM Dtz i 2 i Lz, Zhbick vk
B o oM AT O M 2 MR LTz,

X—J—RVEFTOITY N EBTRISATmE. FLHEBITEECVR). EEE—RFHRESRH

1. #E A TIE. BWR VBT 77 U7 > R CHIERE R QYRR o~ RANERL - i F L. A0 3ckr
Wz Grte FERSCRHEET MR T 2 @ 20T 5720, BEREMEA R D 7' T X< IEGRER 2 FHE L T\ 5, &R
WFFETlE, FERBATRL T T X~ b —F 12 K DI K OV SRBR IR O3 A Bt s M 2 e 4= 2 720 /NS
ARER A INEGRER (Phase 1)[1] K QN BUREABR A NGB (Phase 1) % S0 L 72, A ClX, Phase Il 35k T 5 7=l )7
AR AES3 A, Phase | 3RBRIAD X # CT i S OOt T OFERIZ DN THIET 5,

2. e IMEEER (Phase 1) TORERMANBE 2%

BWR JF.L DR IeERRESR (BB > R, Fr ARy 7 A
HERE T L— R, P SRES) 255725 PGB IR 2 | BRRIRE
BWLL T OIRFHK T T LS b IEBITI T 7 X~ TNET 55l %
FEhii U, TR CARE S5 2,000Kim BLEOIEF K & Aty
BHRELSMESELND Z L 2R LT2(X 1), —F CIERBERE T
IXEMOLD T DITIMERREDNRLEIE & 72 > T3 B B ZE 5
WX VFRRFTRE CH B = L 2 RIiEHERE L 7=, H28 A P [RIBE OFR
BRIR % - (KRR ER BT T akBR(Phase 1) & S0 L, IREIM ORA T2
HEOWEZEMT L TETH D,

+ 1125 + 1131

11:36 11:40

+ 11:44 + 1157
04 | +-12:08 + 1182

4000K/m

[ T N 0 ¥ e vy S

X1 AR K OBl 5 TR EE 73 A
3. /IMRIESER{E(Phase ND X & CT BIEBR UTHRDHT

INERE DFERIRNER O IR B2 FEEE CBIZT 5720 X # CT
WX DIRGEEM L, £72. RBRK ESICER I —
REUEERUE T L7z @ RE LY O EPMASCEDXIZ X %ot 5y
Wrae 5 L7, [X 212 X # CT 12 & 2 fieWrm g (X))} O EPMA
IZ R DBBRESAAER)EZRT, ZNbnn, KR TH-72R
R v a =7 XLy MEOERMPITRRRIRE IR I D72 <
FERBED D OERENTND 2 EBDND, THUTERLA P -
D& JERIAR N EEEESIKIR E CRIE LD EE XD : e
N, —FH, 7—NREIHO EED OLva =T~y k .
PEFHZEEN TS, EDX DRI L5 L7 LRl 2 ?;ﬁ;f?g;ﬁg;ﬁ ?ﬁ(%f?@)&
O TIPS RIRE NS, Yha=T by hO—EIE )
WRLL TS Z LR T& T,
4. ¥F JF BRI L T AR EHE S AINEGRER CHER A2 TE L TV AIERITAL Y T X< L A0
BN, X #R CT I X D IRBEAT RO EPMA T X 2 et o HrEdfr i oskn - ot oMt a e L, s
FioD Jaim L A5,
SEIER  [1] Abe, Y. etal., ICONE24-60249, (2015)

{

]
i
il
b

“Yuta Abe?, Ikken Sato! , Toshio Nakagiri * Yuji Nagae® and Akihiro Ishimit
LJapan Atomic Energy Agency(JAEA).
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Development of evaluation system for viscosity coefficient and surface tension with laser-induced

capillary wave
-Toward analyzing fluid properties of molten fuel-
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[1] H.C. Tsai, D.R. Olander, Journal of Nuclear Materials 44 (1972) 83.

[2] K. Yasumoto, N. Hirota and M. Terazima, Physical Review B 60 (1999) 9100.
[3] ¥ MK, RHMER: RAKERR 20 SCHE (B ), 79 (2013) 209.
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Development of core degradation and relocation test equipment under severe accident

(2) Degradation behavior of test bundle in steam environments at high temperature
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“Kinya NAKAMURA!, Takanari OGATA', Shigeru KUREMATSU?, Toshiya KIDO?, Masaki KURATA? 'Central Research
Institute of Electric Power Industry (CRIEPI). ?Nuclear Development Co. (NDC). 3Japan Atomic Energy Agency (JAEA)
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[3H10-13] Safety Evaluation on Fast Rector 1
Chair: Yoshitaka Fukano (JAEA)
Fri. Sep 9, 2016 2:45 PM - 3:50 PM Room H (Kumume City Plaza - Studio 3)

[3H10] Studies on relocation behavior of molten core materials in the core
disruptive accident of sodium-cooled fast reactors
*Kenji Kamiyama', Ken-ichi Matsuba’, Mikio Isozaki', Yuya Imaizumi', Tohru Suzuki', Yuki Emura
' (1.Japan Atomic Energy Agency)
2:45PM - 3:00 PM

[3H11] Studies on relocation behavior of molten core materials in the core
disruptive accident of sodium-cooled fast reactors
*Yuya Imaizumi’, Kenji Kamiyama', Ken-ichi Matsuba', Mikio Isozaki’, Tohru Suzuki’, Yuki Emura
" (1.JAEA)
3:00 PM - 3:15 PM

[3H12] Studies on relocation behavior of molten core materials in the core
disruptive accident of sodium-cooled fast reactors
*Mamoru Konomura', Kenji Kamiyama® (1.University of Fukui, 2.Japan Atomic Energy Agency)
3:15PM - 3:30 PM

[3H13] Development of an evaluation methodology for in-place cooling of
degraded core materials in the core disruptive accident of sodium-cooled
fast reactors
*Mitsuhiro Aoyagi’, Kenji Kamiyama', Tohru Suzuki’, Ken-ichi Matsuba' (1.JAEA)
3:30 PM - 3:45 PM

©Atomic Energy Society of Japan
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Studies on Relocation Behavior of Molten Core Materials

in the Core Disruptive Accident of Sodium-cooled Fast Reactors

(1) Overall Plan
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[1] Matsuba, et al, J. Nucl. Sci. Technol., Vol. 53, No. 5, pp. 707-712 (2016).

*Kenji Kamiyama?, Ken-ichi Matsuba?, Mikio Isozaki?, Yuya Imaizumi?, Tohru Suzuki® and Yuki Emura®
LJapan Atomic Energy Agency

2016F BRRFNFER - 3H10 -




3H11 WICERDAS

F FI D LARREFOFDERRESEFEIZE TS
BRFLDMEOHREEERICET PR
(2) {BEKZRT—ILs A DRGSR

Studies on Relocation Behavior of Molten Core Materials
in the Core Disruptive Accident of Sodium-cooled Fast Reactors
(2) Experimental Study on Molten-metal Discharge into a Shallow Water Pool
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EIRIRFIC, b2 = L2236 Ek L (M 2), +43 72
{ERFAE LN E TRINDMEIZERDHE SN TN
oo TR b R SN R & LTid, % T LIz e
WOAFAEIZ K0 ISR > TEFRA~IRT Hiv, 2T LV s
HIEIZK & DR TN ILR SN2 ERNEZ LD, £,
FAR O S3 HOmAR T, BRI 72 £ 71 DI A DM FE B S v 7,
ZOEX, R L AKOBRIEAEAERIC X0 384 L s
DIEANZHES TRELZEEZE X DL, 2T K> THREMEDN
R S, B b MEE ST EE X b5,
4. $&8

AR AR Z ARKIR 7 — /VIZHE T S D EREAT o TofE R, il
EROBPHE L2 N D ET 5 2 & D3R S iz, EROIFIEIC
X0 EARDSIREIAIC A E L, K E OB BN IER LT &
D, LD IREERK ThH -7 B2 B b,
BEXH
[1] #1l %, 2016 FERKD R T, 3H10, HARF /154 (2016)
[2] Matsuba et al., Nuclear Safety and Simulation, Vol. 4, 4 (2013)

“Yuya Imaizumi*, Kenji Kamiyama® Ken-ichi Matsuba®, Mikio Isozaki', Tohru Suzuki', Yuki Emura*
LJapan Atomic Energy Agency
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F U LAAEEFOFDREEREICE TS
BRFDMEOBREEEYICEAT MR
(3) BEDKELZIFREE~D MPS EZDER
Studies on Relocation Behavior of Molten Core Materials
in the Core Disruptive Accident of Sodium-cooled Fast Reactors
(3) A Simulation of a Heavy Metal Jet with MPS Method
TR ST, fl R 2
YRR, 2R bR
A behavior of a heavy metal jet which ran into a water pool was analyzed with the Moving Particle Semi-implicit
Method. A little pressurization proved useful to suppress unrealistic cavity which appeared in the pool.

F—T0— K RAIE MPS A, MR, MR, 2B, O b U U A AlE E e

1. #8

TR U U AREEERF 3T D EREEIHE OB AT D L EOERIZE o T, BEE oY
B ENEZBE L T, FHORET LT AR E o THRINSN D, T OREEFEER O ITHL
£ (Moving Particle Semi-implicit Method) % HW\ 5 Z & gt L 7=, $28—

2. R H
2-1. FRFHR

FEMTIA R Z X 1 1ZRT, PNEE 28mm DEE NEEE 979kg/m3 DK 7 — /L ~
HIZIRIE SN TER Y, BEOHPZEE 8689%kg/m® DIKFELS G2 i, B 108
P2 BMEE & 72> TR T — VIR AT D,
22, M O— RRUBEATEE 1000

AT Y — % a— R, BUEOE BN E L TR SH 1
TWD MPSEDY TN Tr s T haeN—ALLTWE, Yigorm s
AlZiTFEex « 2 =27 AP OREMEHEN A > THRNWDO T, ZRaEfInL7z
oMW, Ele, AN R AR 2mm Th D, ek, FE
8 71 B OBRAT DT VAEA - T,

2-3. fRAHEER FE- 1 9

212X 1 ORFZEFDEEET ML THIT LIZE D 22 ABHAAH: 0.05 2
BofERERT, BOHEMIEAAETH Y, HNHENKELRZLTOD, FMI
DRI EIR TH D, KELEASOWHREIX Tm/s THHT=H, AK, 2k
WERAELRWIZT TH D08, AN TIEMER O D IT R E RZEmnsE L T
Lo TNERET DO, X2 & F—DTStez v, K7 —LoHHh#E
A BTGB OBITEREZK 3 ITRT, ZO%HE, ZERITEEL VWY, ————f————

ENTET IV E, WA CERAEA L CLE D EKRIE, BHHEREHOHES N 3
B D, RETIVCILE B KA MBI OI ORI G & 2B G L
TPEFE LTS, 207, 2 iR ZZIZ L 0 384E LTZET T, WK ELORL 7R BREE DS L3 kL1
BUEEMET T2 L, YHAMICBW THRBERNAECZEHE S, JENHENSERASIND, T O
By AT EZERNBET L LIRS, TNEMIET 21T, VTR OEEIZEENC KX e Br 5. 2
IROEREDJE ) ZBOIRREN AT 2 Z E B3R TH D, K 3 IR LT ORE, BRERZED
ZEICRY WIRAEDOESR TR 102~10°Pa DJE ) 234 S, ZERORBELZIIEL TWD,

3. $5R

B R 2 Ff o 7o R ISR 3 22 AT 2 55 D% B & MPS 15 T R DT EO TR Z7R LT,

Z OERTRER D BALTERIIER CRFNT 25 Z &<, JKHEIZHh> TLBD b0 LTINS,
FIZMER O R EFE IR RO EE REZIT A0, KT GEET 5 Z EIXTERVR, 18
LR REEHEFFT D LR DR N ERHERTE D, 5%, REENOEBERFTLTETH D,

AR EED HIZHTIZ 0 | FHEKRF - EEBRN AR A 2N EWe 2 SITE W2 LET,

(ARRFGERET B ARJR 1 1A JE B RS & (@ R B EBRIR 7 ) L 9ept & o LFEFROR R TH 5,)
SER
[1] B, Dhirik] | LR (2007)
*Mamoru Konomura', Kenji Kamiyama?
"Univ. of Fukui, ?Japan Atomic Energy Agency
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T RO LAHBERFORDRIRERRFICEITS
BREFOMEOSEMETEF AR ; EERRICEHIT S8
Development of an evaluation methodology for in—place cooling of degraded core materials
in the core disruptive accident of sodium-—cooled fast reactors; Study on key phenomena
CEHMD R il R SRR M, ARy BT
WSSl i

S EI SRS L T2 B EREL O E (7 L — G ED 1T, PO EE I O B A P RSN S8
BIODOFHERBERO—D>THD, AMTIE., A7 L —AMENEET 2 YEEI RO EEE A2 FHMIT 5
L bz, BN a— R CRFESREZ T 2BBICEEH S LBEETET V2B LT,

X—J—F: MY U AGBHEBRF, FomER, HEIRE, A 7 L—RGHE], FOEREREL, PIRT
1. IRERBLUTEM

T U T AR EIEEF QP DRRE RIS O T, BRSO DIE R R R AN CRIEMIZ B A
T5H LN, FHROEEL FFIFRBNICKEMN (IVR) T57200—>DEMHETH D, HEFLWEITTIC
SR &P L T ISR E SN2 MEOHE LICHEET 5 EESND, FLFFTIEY 77— Es
BT HREOWBHAMIZLDBEHGEIN LA EN D, —J7 T, ZOHBEMNIFLEBIZHRAT S 2 & THL
HTHBEINLZEMICHH (A T L—ARH) SNDAREELRH D720, A 7 L—AHENT IVR 2K
DI=DDEBEI/RERO—DThH D, AR TIE, WP LEM T = — K SIMMER 2 X— X & LizAf 7L
— ABHOFHETFERHE B & +5, FEH 51X E TIZ SIMMER 22— R Z2 W@ i 217, A
v L= R EIE O & TRl L72[1], AT, SIMMER = — RIZB W THERE T /LD I8 R M 2R
T 57212, PIRT FERNICESE, A 7 L—ABAENCEET 2 YRR OEEE 27 L, Fa— KiZ
B 5BEEET VAT 5,

2. AT L—RAHNETHMBEZOBHEES L VEET S ETILOEE

FPPIRT FIEICHESE, T Y U AW AIESRIF OBRER ZBEEIC L T, 4 7 L—RAGAINCE
W 2P EBG A L7, &bt T LI-FREBRORGHCB W T, FkOMEBIL S s b
T LB LT, EIMNC K DB OBREVE & R FERE & L T, S BB SR O FE EE % High, Medium, Low
D ZEEBEI S CRIM L=, TEROANTL] T D= IS EE S < Gl 2 TR IR T, FHliEE~0 %5
DREVBRGEZHEEE H LHE L, EMEEE~O RTINS WD FRAEB O TIXEHR T
EIRVWBIRIIEEEZ M & Lz, —FH CaHMlifEE & FRMEBR OV T IS LT H AL N/ NS WBIRILE
PR L U7, EEEEIMIROARNC SEEBISIC kST S SIMMER 22— RIZEBIT 5ET VERT,
HEEH L MOBBIIH L TE, Fla— R TET/MERRENTWD Z ERFER ST,

£z, AV —AGBENCET 2 EBZEFME

YRR EEE [BH&E9d S SIMMER I— FDETIL

R S E A 2L M FRER g (AJ)E)

S5 HERAT L EF L7 L

AR EMEEE (BB H i SR M [i5] S T v i B ARG
AR EMEEE (RO M SR M SR ] R A i B ARG
BN L Y VBB W15 ) — REsE

[ENEAE N4 H HRAE 5 R 6 - s ) B A

prEnHHT REE) H ERIRBL AR [ R B s [ Eh bk
eEniHT AR M G 2 ] ) R A SURMLEE EACH  [iEhakaC
EEAGCEER 1) H FRIE - G ) E A HRAE R

cp s (B - B - EEh ) [H i - R R 5 12 17 e ) o A R

3. HEER

A T L= AMAOFHITFEREM O 72, BET 2B L2 LT, KB O EEE 2R L
oo E T @2 2T = — B SIMMER TRIFS 230l 2B BERRICEES 557 L2 LT,
ZORER, [Fa2— NZBWTHERET VO EMEEHER TE T,
BEXH
[1] &, BATF5e 12014 SEFKD K2 143
[2] Wilson, G. E. et al., Nuclear Engineering and. Design, 186, pp. 23-37 (1998).

"Mitsuhiro Aoyagi?, Kenji Kamiyama?, Tohru Suzuki' and Ken-ichi Matsuba®
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[3H14] Development of Estimation Technology for Availability of Measure for
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T~ LAEARIEFICE T SN R[ARRN L R O A 3BT DB
(13) Na-av9 )— bFREBEDYZaL—a Yy
Development of Estimation Technology for Availability of Measure for Failure of Containment vessel
in Sodium Cooled Fast Reactor (13) Simulation of Na-concrete reaction process
TR R, EIR (AR, R E%
M ERN AT R PR NS

Na W HEIEEFIZBWT, Na & a7 UV — hO#EZ 1T 5720 OB T 4 F—2 8 L7254 O Na i
ZWEHIZ DUV T, COMSOL Multiphysics 2 VT Na-22 > 7 U — b RS OALZE ST T VOB 21T - 7=,

F—O—F: Na@HE®EF, NalgzWFi, Na-zo 7 U — FUS, (BFRGE

1. #E Na G E S IF OZ 2RI TR W T, e LT Na-=2> 27 U — NS EBFIET 28 T 1
FT=RRE SN TVDMN, Na-m 7 U — MNOUSIZET 23 EFEOREMITIEERE TH L5, AWFZEIE, Na-
a7 ) — b RUSOALZFE RS EEIZ SV T COMSOL Multiphysics z VW=7 LV BR¥E 21T -7,

2-1. HEFE WHABHI Ia2L—Ya VYT by =T 1000 'Na;Sioz'

COMSOL Multiphysics DIE22 T2 & 2 — L & A C RIS soop oo

DEERH, T pAE— TvbaE— BREERNET L e
—HR=ADBRE L, Na DR/ FROEHROSMOCERS T | NeoH s ]
S 2 TR A (DSC) RSB Z B E 2 CRRE L7, & | Namelingpon

2.0 BHEMKT  RIEMEAr B ABESTIC Na R Oimr sy — k0

BIAR (Fgy @ Si0,) & E L. — ULl X0 RIS DR EE W00 ===t

= e oy e e N . [ Calculation
FEE L, HETIE. fHOED —EDOABE 52 T, KR 800
= N = = AA OQ) t —— N -S-O }iﬁ;g)ﬁ
FEREIRIT 3513 5 OSBRSS B & 38 L7, o 600l NaNaGH-SI0, 5007 ]
g [ — RO

2-3. AHEAMRL EBREOWB LT, COMSOL Multiphysics =

400+
NOMBABIRI A WRT B DICEEB, oy E— 5 |
T PR E—RBN T A R— R e LTS D AR )

L7z, WIT, RlfiR/ 73 %D Na DLDOGE 2R L. Na D 505 o3 o074 " os
AR RFERERID R A FRE R T 5 T L 2R LT, Z 0 W) ours

. Na-m1 22 U — MRORIREEIC B BALFRUSH T > B NS 270 RUSORRE R oML
oo BEISHARIC & 2% R 1 e 2 RO < UL, Na & =102 ) — RO RFIAIC K> T,

BOGE— 7 iREEIT Na DA NRINTH D Z & 2R T 52 LN TE T,

3. #ER Na-=2 7 U — N UGS OALZSUSHFEIZ SV T COMSOL Multiphysics % FVN 727 L BA%E 217
W BIREICRT D Na-a v 7 U — OB OSERE V2 2 L — 3 Lic, S %ITTEREGRMR0%EM 441
(BT D BUSIRPLOFERB ZAT D o

BB AROIZEIE. SCRRFE O 3 F — RIS FIRFEF EIC L D RFEEH L LT, IR FEM L
7o 1 MU U AWEIEEIFIZ 31T DA il B BA 15 R O G MM EAT OB ) O R O—HTH D,
SEXE  [1] Kikuchi S, et al. Journal of Thermal Analysis and Calorimetry. 2015 Jul; 121 [1]: 45-55.

“Munemichi Kawaguchi®?, Shinya Miyahara® and Masayoshi Uno> ~ Japan Atomic Energy Agency (JAEA), Univ. of Fukui.

20165 HARRFNFR - 3H14 -



3H15

2016 Fall Meeting

Quantification of Loss-of-Reactor-Level Accident of Sodium-Cooled Fast
Reactor with Continuous Markov Chain and Monte Carlo Method
*Ye YI', Sunghyon JANG'and Akira YAMAGUCHI'

Univesity of Tokyo

Abstract

A loss of reactor level accident (LORL) of a sodium cooled fast reactor (SFR) results in core

degradation and causes fission products release from the reactor system to the environment. The authors
couple Continuous Markov Chain and Monte Carlo(CMMC) method with AZORES code to investigate
the fission product behavior during the LORL accident of the SFR.

Keywords: LORL, CMMC method, fission product, SFR, severe accident

Introduction

For seismic induced loss-of-reactor-level accident (LORL) of the SFR, the authors use containment

analysis code AZORES 'l with CMMC Method to analyze the stochastic responses of the containment

function and fission product behavior.

Calculation Algorithm and Released Radioactivity

and

As the figure 1 illustrating, the calculation algorithm is a coupled method based on AZORES code
Continuous Markov Chain and Monte Carlo(CMMC) method.

CMMC_READ: reading CMMC paramet [t +
er, including the number of samples( o 40E 13
N) K7}
2 3.5E+13
Calculation of sample i be LL r
gins(i<=N) [%2]
i - S — 3.0E+13
+ o T
| CMMC_CLEAR: initiating the - L m
input data i o — 25E+13
o &8
CMMC_MC1: generating the rando B g
2.0E+13
m _parameter > o]
£
AZORES: reading the i 2 o 15E+13
nput data and the ran S
NO <
dom parameter S 10E+13
=]
AZORES Calc Isod
o SO0E+H2 f
0.0E+00

0.0 10.0 20.0 30.0 40.0 50.0 60.0
ne Time[hr]

Fig.1 Calculation Algorithm Fig.2 Radioactivity of gaseous Fission Products

Figure 2 illustrates the radioactivity of gaseous fission products released to the environment. In the

first 35 hours, all the samples release about 5.0E+12 Bq radioactivity into the environment and after that

the larger rupture sizes (0.0045m? ), 10 times of others) seem to release larger amount of radioactivity,

as the gray, black and yellow lines show.

Conclusion

We can conclude that: 1) the coupled method based on CMMC method and AZORES code is a

promising method to quantify the level 2 PRA stochastically and accurately; 2) the larger rupture size of

cold-leg pipe seems to release larger amount of radioactivity into the environment.

Acknowledgement This study is supported by Nuclear Regulatory Authority.
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F U LAHEEEICS T S RHES G RENA DBE L AEER O
Evaluation on hypothetical total instantaneous flow blockage at the inlet of fuel subassembly
in a sodium-cooled fast reactor

CREF 3l

L i
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Fundamental Study on Sloshing Behavior of Disrupted Core Pool
Effects of Movement Characteristics on the Reactivity Insertion (2)
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BEXE [1] “FHO, AL 2016 FEOES TR, 1F11, 2016.
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The results obtained from the 20 years of “Monju” plant data
(1) Overview
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The results obtained from the 20 years of “Monju” plant data
(2)Purity management of primary sodium system
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The results obtained from the 20 years of “Monju” plant data
(3) Purification efficiency of secondary sodium purification system cold trap
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Conceptual design of horizontal type under sodium viewer for next generation sodium-cooled fast reactor
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Measures to prevent loss of decay heat removal system in the next generation sodium-cooled fast reactor
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Fuel and NFBC assemblies design for the next generation sodium-cooled fast reactor

(1) The conceptual design for the upper structure of fuel assembly
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(2) EFRAHDEFERFEEDRELS RO
Fuel and NFBC assemblies design for the next generation sodium-cooled fast reactor
(2) Optimization of a radial shielding structure
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Small nuclear reactor for dispersed power systems
1): conceptual design of the reactor system for Luna and Mars surface missions
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[1] “ISECG Global Exploration Roadmap”, http://www.globalspaceexploration.org, 20 August, 2013

[21 “NASA Technology Roadmaps TA3: Space Power and Energy Storage”, NASA (2015).
[8] RARE KIFWEEE 771t 52—
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Small nuclear reactor for dispersed power systems
2) Nuclear design of the core for Luna and Mars surface missions
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[1] “ISECG Global Exploration Roadmap”, http://www.globalspaceexploration.org, 20 August, 2013.

[2] “NASA Technology Roadmaps TA3: Space Power and Energy Storage”, National Aeronautics and Space Administration
(2015).
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Small nuclear reactor for dispersed power systems
3) Nuclear-thermal analysis of the core for Luna and Mars surface missions
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[1] “ISECG Global Exploration Roadmap”, http://www.globalspaceexploration.org, 20 August, 2013.

GATe+02

[2] “NASA Technology Roadmaps TA3: Space Power and Energy Storage”, National Aeronautics and Space Administration
(2015).
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Batch wise burnup analysis and fuel pin temperature evaluation of coated particle fuel LWR
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[1] Rachel A. Shapiro and Matthew J. Vincenzi, "OPTIMIZATION OF FULLY CERAMIC MICRO-ENCAPSULATEDFUEL

ASSEMBLY FOR PWR", Proc. of PHYSOR 2014, (2014)

“Takaya SUZUKI* and Naoyuki TAKAKI*
“Tokyo City Univ.

20165 HARRFNFR - 3111 -



3112 WICERDAS

ERELERA R FREERAOBRESHORE
Consideration of the hot pressing conditions of the high-strength fuel compact
for high-temperature gas-cooled reactor
AR Y, RE dpth', BE KR, AW YRS, MR M2 M SRR
YREAKEE, 2 JR-TIHE AR

FAE L 7= iR 2R AR OB 2 E Lo, E72. BREMRIGIR O MRE 2 R A kv =57
AL % 7= 8 D F2BRE I & VERR L 7=,
X—D—F: IRV A, MR CREIESE, TR
1. ¥E

EIR AT AAF A S B VB SR ORFFICIE . BUEIZERMM RIS bR T B, ﬁﬁﬁxﬁ@%@m
REHDOOE D Th HZERURAFRIFIE 21T 2 I 2 D ZZEBFEN~NEA LTHSICB N T, K
B OTRERLIERE 2 4R L 222 m L& 57290, m%m&%ﬁ¢5WM£%@%%@ngmfm
ZORREO—EE LT, MIBLREIEROBEZ KK /T A —ZIC i@%7»k¢5ﬁn#ﬁbh1wéo
AW TIE, EPTET O & LT, RIE LI R OMBERIET — % 2835 OV ATEIC X B E
CJERERBRIC X 0 BUS Uiz, WRIT, SFEBRFHETEIC XV T RIS LB R I AR O BERSRM 2 R E LT,
2. WS ETAE
2-1. EBRAE

ARFFETIE, THEMETED SiC 2 & SiC/IC IRARM 2H>, MARROREE LR & L TRV, =
FUE W ERRL T 2 M L7270 2 RLT- % R RRRI R (C & Si 0IRAW) THA— S —a— k L=
—N—a— MR RRUCEED, Ry N L RICE Y RUSHERE S E 5 2 8 TR L., 0%, RBRAICK
L CHE IV ZIEIC X DHE & EMERBR 21TV BRI 7 — & 2 85 L7201 (2l
2-2. REBHERHIUER é °

JEMTRBRIC X VORI - OFTHREOEAIRS RO Y 7 :

5
FLEFER IV ABICEDWER-RNOROY L TROR Y bTLRAR 2 s i
FE(RAFIE R 1 ISR, RRE D B UL AEIC L BHIE & EfRRIC §f3 ® é
(@]

EAHLOTHE. Yo/ BIELSX RNELTWD D ERSME, = oC. & Q 2 \ LB
o BEE/ UL AECLS

B OV ZVEIC X D RER RN O RO = o VR AERL I N3 ER & ' o FlEtEC L3
FHMETEH D EDIRED T TROIZHDTH D, E> TERT—FDILH M 13'50 H'oo e
DEDERE LT ERINTZHBR A DRE2RETEER L TN DT Ry TLRBE [°C)

DO EMEZBND, 1. &y b7 URIREE LY 7 ROBIR

3. ETIED = DEEREE
A FE TIIREH R IAR DR FE | BT AR R RE /RN T A — 2 L LTy PV ARE, Ay b1 R
ﬁ%%&ﬁL\%ﬁ%@%’;@%vwm’%E&&%%@ﬁﬁ%#%%ibto__T FERFH Y &

1. R ORBEIIC, ZY CE e is i ECTX5 L) EREFHET LR TH DB,
B3 TR
[11 JISR 1602, “77 A >t T I v 7 ZADHEMRRRGIE” [2] JISR 1608:2003, “7 7 A >t T I v 7 ADEAfE SR BRI IE”

[3] JIS Z 8101-3, “Wiat— MGG LFEB—5 33 « EHritmys ©
AWFFRIL, SGARF A S % f55E U 72 1T DRVEEAN - A B REZEIC L0 Sz TEIRT A F O &M
LT D OEFHPIREI T T D) O T,

“Takenori Yamamtoto®, Takuya Tojo!, Masatoshi Kuroda *, Junya Sumita?, Jun Aihara? and Yukio Tachibana?

'Kumamoto Univ., 2Japan Atomic Energy Agency

20165 HARRFNFER - 3112 -



3113

20165FDKE

ZEMREEZFOH L LVIFERRF R
(1) EHD RCCS ELERT H1-HICFEHE/ L-RESREEDEREY
New Reactor Cavity Cooling System (RCCS) having passive safety features
(1) Experimental Conditions of a Scale-down Heat Removal Test Facility for Comparison with a Real RCCS
ks AE Y kaor i, SFH K
VA AR OB TE B SR, 2 UM R

SRV 2 R OB L WP ARSI AR (CL T mHIEd i) 2 1R % LT, £ OB IZBREWERE 2R 372012,
TUNREF: TIBGRBRILSEIC L 2 R E T ThH 5, 7o, FHEORE SOHARMELT, O)D 5K
O HZ R Z L CE D HEE Rt Lok, OORER S Lplkd 5, FHESH/N LA —eT 0

L
(@ﬁﬁ@%ﬁquxmmﬁﬁﬁéL®@mz@=l%mvwx®@£ﬁ%w%ﬁwéim%ﬁﬁf%to

D X
F——F : JFREGRGHEE, ZENREN, SRS AE, @i TR IeE, BEiRD A E, LR

Al MHMEREY, 7T ARTH

1. BE OGRS IOEFHERSEAVLELE T, E— v 7 28T 52 L07R0, ZENZ SN
ZRFOB LW HRE A RE LZ[1]. £/, JUNRFPIZEB N T, RGHRM OB 7ZBREWER 2 R~ m2)
FRBREEE DR R OBYEZ 52T Uiz, PRk 28 4R, FEBRIC LV BREVOWBER 2 B = X A H B 60T 5,
AFRRTIE, ODOSHFHEOCARMREFRFICHRTED LD, QOFEREMLZED D FELRET D,
2. Ml A

2-1. 5 KB OZFMFITH N LIAEIEOOI1F, O & [ URBREIC TE 5, @0 RPV ORERE Tipy@) -
QDRENE DRI Tyees@yZ. OPRBIREICHDES 2 LT, S <HTHRES IS BFHILA Ui
T&E 5, —FH, ZL{EPETIUTERIRZBAD L, S<HORIT L DREBGHREZFHITE 5,

2-2. BRARXHAR

LLL??Z$7&&-p® %
@@@@ﬁ%(%ﬁ)%;g:xifWEﬁé&\@mﬁ?xﬁ7ﬁGﬂﬂ3&ﬁumfééof?yk
N PHTRERB XOENTEKE L 202D, LA U —HRa 4RI CICTE 5, —FH., BRIRIC X 580k
K G = A (1 Toes) H RERS LEBHE LTET D, DOMATR dhocsoy% O8H 4
SR OBMRIER hyar@) 2 VT, @O % qgccs@) = ‘I{QCCS@) + (x—l)- I aro) '(TRPV _TRCCS) Lix
ETE D,

2-2-2. BRAKRRIZ X 2EFEH K OBYRESR

QOO R E G- 2 T2 HAETEH . @QOEBIEEZNET S Z LT, @D RPV DRFIRE Tipy@, &L @D
BRI ORI Toeog @) % OOREIRE LF LIS TE 5, DE@D 5 < FHD £ 2 BHHILFA L2 T,
D& @D HARTHRIC L 2B R OB ERIZIF CICTE S, — 5, QD7 F AR 7HGr iz L v /h&<
2%, BVAZR DL QO 217 (BRRHR) OMERPO L L T/ASWEETH, @0
5D & [l U ERRRIC £ 2B D@ EHRETE 5, ey ﬁg_JT

2-3. Pk @%%%K%mbt%é\@&@@ﬁ%ﬂﬁmiéﬁﬁw@w@_JzV'x&ﬁ&

3. fwm OS5 HROA KRR A FRHCHBLTE 5 HIEEZ R LI-RER, OL@QOREEIOW v %
HWTQDOEREMNZED D FIELRETET,

BSEXE [1] &AM 2 4 - BRI SN A OB LWIF RS AR, A% 2015 fFFKO K2, BOT.
BEE  ABFZEIE. JSPS BHFE JP15K06676 DBIRL A %2 () 7= 6 O T,

"Kuniyoshi Takamatsu', Tatsuya Matsumoto” and Koji Morita”

!Japan Atomic Energy Agency, “Kyushu University.

20164 HARRFAFER - 3113 -



3114

2016 D KE

ZEIMEREMZ /O LWVFEER A
(2) R7—IVETIVIZ& HERBFIEICE T 5 RBRHERE
New Reactor Cavity Cooling System (RCCS) Having Passive Safety Features
(2) Experimental Study on Heat Transfer Characteristics Using a Scale Model
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B, FREE COWRER OB E A 12 BWIE Lz, F/o, AR A 2, 3B EAZXDZ LT, mEARFEE~D
BT, BHEME 2B L LIS AORBER COVHEGRER &K 2 1277,

3. ERVREDOT AEBREEOERBEHEEZ DT 5720, b — X — LEAR IR ~OBESE BT 5
SLHMERO TG A ERBIIEIC L VFHME Lz, SBEEZ 2 Br L LR % O ~D 5 < SHEBMZ L 5 1s
g x K 31T, S < HHMBEED T 513, Bk & 2K 50~64%(1 HIF 2 BY), 50~69% (A EIE 3 Br) & 72 b |
AREBREME TR, WA ORE SPBMRSRICE 2 2B/ NS, ZOERE LT, K3 nbond ko
LB THE T d 2 BEM N0.4~9 ~D 5 < SHBEEM K & < EIR_EEICI 1 5 5  BHREAD T 5- 03 FE IS/ &
K Tpofeled B2 b5, 5%iT, EBRIEEORIKALIZ3E L7 AHRIC X 5 5 < SHEBAO Rtz
e Bl ONW TR ZED 5,

BSEXHE [1] B 2 4 - ZENEENEE FE O LW RERN AR, A% 2015 £k K4, BOT.

BE AWFZSIE. ISPS BHJFE JP15K06676 DB 421 7= % D T,

AENER ((mEAm) £
/g 700 e 8 r
TR 0 s (FaE) W i (3 E)
E 600 || W e (ERAE) < 7| W AHHUERE
No.12 [Ne.11/8INo.10 | £ [ 4458 (FRE) 2 [ 408 (S RE)
A FRE) T & <2 500 (L AHEERE) 8 6r
1 = 2 5
£ Z 400} g
No.9| No.8 [INo.7 | & < 24
E—5— = = 300 3
ST £ © 200 S
S No.1|Nb. Nos & * 82
el R 100 E 1
No.2 | No.4 ol 0
1234567 8910111213 4 5 6 7 8 910111213
135mm200mm Position (-) Position ()
M1 SEEREEOHE B2 BRFAERER K3 AS<EHCKBERE

“Noriyasu Sato?, Shuhei Yamaguchi?, Tatsuya Matsumoto?, Koji Morita! and Kuniyoshi Takamatsu?

IKyushu Univ., 2Japan Atomic Energy Agency
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Oral Presentation | VI. Health Physics and Environmental Science | Health Physics and Environmental Science

[3J01-03] Environmental Remediation 2
Chair: lwao Shimoyama (JAEA)
Fri. Sep 9, 2016 9:30 AM - 10:20 AM Room J (Kumume City Plaza - Conference Room)

[3J01] On-site test for the decontamination of designated wastes
*Yoko Fujikawa', Hiroaki ozaki?, Tatsuya Fujitaz, Shogo Taniguchiz, Ryouhei Tanakami?, Aiichiro
Fujinaga?, Paul Lewtas®, Keiko Fujiwara', Yoshiaki Tanaka', Shinji Sakurai* (1.Kyoto University
Research Reactor Instituite, 2.0saka Sangyo University, 3.Edith Cowan University, 4.0saka
Prefecture University)
9:30 AM - 9:45 AM

[3J02] Analysis of phase stability in Cs-Si-Fe-O compound by a first principles
calculation
*Chikashi Suzuki', Kunihisa Nakajima', Masahiko Ohsaka' (1.Japan Atomic Energy Agency)
9:45 AM - 10:00 AM

[3J03] Volume Reduction of Cesium Contaminated Soil by Superconducting
Magnetic Separation Technology
*Yoko Akiyama', Kazuki Yukumatsu', Hiroki Horie', Shigehiro Nishijima', Fumihito Mishima?,
Tomio Sekiyama®, Seiichiro Mitsui?, Mitsugu Kato® (1.0saka University, 2.Fukui University of
Technology, 3.JAEA)
10:00 AM - 10:15 AM

©Atomic Energy Society of Japan



3101

100
90
80
70
60
50
40
30
20
10

FFELHRSNSRKIE %

=
=
o

20165FDKE

HEEREVRE T EDBRIGHER
—REPHMHAERIOL FRSDERENER
On-Site Test for the Decontamination of Designated Waste

- The Characteristics of Colloidal Fractions in the Waste Extract

RIS T 1 RIRE 2 BREEM 2 A DE S 2 EREEY 2 RRE 2 A= —Z 23 R
BE- 1. YR EB L RS 4
VRIRIF, 2REER, 327 4 Aa—U R, A RIRIFR

FA O VTR M E Y S Yk U TR IS TE 8 DR E BESEW Rk L C 27 v 2 7 v — A BRAMEE 2 17\ O il
HIK TP OBEEE S 7 D OW T FESE AT 272, £72. BEEE S T A2 5 £ 2 WEE O FEEEY R
BEOF IR DO IRAMEE 21TV ICP B & oTiEZ W T an A RIRORS DM AZHETET 2 2 & 2

F—— K1, RIS, BRI, BONER, RN YA, Sad R

1. ¥E

B3 O TSP BESEN) O R R AL S D 22 RTINS W) TR 7 A (rad-Cs)D X D e 7L U 4
BIENaaA REEKRTHZEEMNTLHBEL CIRhoT, TOHBIE, v v AL, EHWES
DAY & OSERIZARBEITIINZ E b A v A RO REMHITIKS, 727F /A4 RED L o1
MKGIEST DEE S RN EMDEMar A RERDAREELIRNZ ERH D, —FH, BAITEESE R
FEMHA KD rad-Cs & ETe TGRS I IBEHIK O D D7 = v o7 A LRI B\ T
rad-Cs D—HEMRA A2 LB 2 WEBIEZ D 2 & 2B BR TR Lo Rat 21T - 72,

(R

2. B AEB L UHBR
BERBR B\ TR — ER I RO o 7 A %St FAIBIRIEFIRIED 0.5M 3 = w7 fiEh
HR. TAKIGIRBEAITRIK 1 Fio> SM Mg

THHR (RIS T IM IZAIR) &5 1

S F-E 5000 Da DY 1 A7 r—RA RS
AT IBPECAIE L rad-Cs 24 E47H LT,
wEHEN | o o
wamo | | | M D R 2 fh 3 U, AR IR 38 L OVBEAN

iy ¥ ¥ TR IR D rad-Cs D 5 B K 14%.,
1 — K 46% 035315 5000Da H Oy & HE
| | [ | TE S iz, Lo TAKIBIRBERITFEIK DFh
T A i 1. LLI Eli T .iiI_Ill HI 1S U T RTBEIC BRAMBE L T 5 T
ZEITOFOSL02LRARINZEIVEABISRIEED £ 5000 #8 0 FIAEME D &> 5 45 & ICP-MS
TRE SHTL. Ti Zr. W. Th, Cs %

BEANIKEEL 3 FoD SM Ha e fh R BRAMIE I % 0D ST 38 74T RN WIS FEREZET (LX),

Ca [
Pb

I Se
Ba

20164 H

"Yoko Fujikawa', Hiroaki Ozaki, >, Tatsuya Fujita’, Shogo Taniguchi’, Ryouhei Takanami’, Paul Lewtas’, Keiko Fujiwara',

Yoshiaki Tanaka', Shinji Sakurai* ! Kyoto Univ , 2 Osaka Sangyo Univ., * Edith Cowan Univ. , * Osaka Prefecture Univ.
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¥ —[RHEEEIZ & D Cs-Si-Fe-O RSO AR EHEEH

Analysis of phase stability in Cs-Si-Fe-O compound by a first principles calculation
AR EIER. R UL &R OEE
H A TR FE B 6 A

& B B — IR D BE I HE B [0 T2 iy B B DAL R BRI O —3g & LT, Cs OMEM ~D (L A5 2%
Rl ED LT D, ZOFEWRAAIC L DS ERD L L ORI SN TV D Cs-Si-Fe-0 R{LEMIZ
WTC, FH—REHAEZ AW TLEEMEERME Lz, = DOREE, CsSiFeOs WiZETH D Z EN ol
F—J—F : Cs-Si-Fe-O R {LAW, (bR, F—FHEG A

1. #E

18 55— IR (LF) O BE L2 17T T, SFPICAHE LT A (FP) O MR A3 R & H T 5,
FrlZ, RIS 0 HGHHBRIR « F8BR & 72 D Cs DIEIEM &AL % 248 U CHE A T AL WaE 258 O i
NEETHY, ZOTDITITIWEICI Y AR LTALEMEFIE LZOMWREZFMT A2 ERH D, ZO7
D& 1L, KR Cs DAL S FEBR L ONTIC K D WE A = X A0 %2 B9 & U2 EErge & o
T, ZHETIT, AT L AHHSS)EHHOMILMIBICH T Fe #8415 Cs-Si-0O (b AWNTER Sh
52 L%, XRDIZX VRSN TWDH[L], —F, KEFIZB W T HIEEIZ CsOH 7% S SS £k
2 S ERBITDOI, Fox ORFFE L1382 D Cs-Si-0 F(Cs,Si,06) & & 2 BN DAY DR IE
ENTWD[R, =2 T, MEMERRICERSND CSILAMERTET D0, B REHEZHNT, =
NFETOERIZEL Y ERNREINTWD CsibAMDZ ENEZE TN LT,

2. BWMFERUBR

ZEME DT, Vienna Ab-initio Simulation Package (VASP) [3]% VT, [F%k® Cs, Si, Fe X T 0 &5 Te
FHICAMO I NVX — 25 HT D2 LIc L 0iTo Tz, HHEANRIEAMIT,. CRIC X 2 35S %2 Kicmx
N —ICE DIHERTED D L D & L, Cs;0, S0 KU Fe,05 2 HHEME L LT, Zh & DT F/LF—
LT, Fe 2 TMLAMITHONTIL, TFAX MR O LT LD L ) ICHEALBEYORMEZHE L
7= (WP RN . E 72 Fe,0513% GGA+U EIC L W 24T\, U=4.6eV,)J=03eV & L=, &ILA
MOTXNX—OFIRMEREZR LITRT, B JRBEEHRIC X D WrEGT oI IZ 3T Cs-Si-Fe-0 Rt &
MDD Cs-Si-0 RLEME WV LEETH D Z &, & HITCsSi,FeOs NI b ZETH H LWV I FERNE LT,
Z OFERIT, Fox OERANCBWTHER SN2 Cs-Si-Fe-0 ZALAMDIEAE, WNT Cs & Si DAL 1:
2 THDHEWV I KEDOERFE R[] EITEAETEHLDOTHHN, LAWK E VI S TIT—& L2,

3. BERR UM

Fx OWFFETIE, XRD 2LV i{bg O RmIZFE S #u7z Cs-Si-Fe-O LA #1% CsSiFeO, TH V| FHE
IZ K DRI TR E & ST CsSipFeOg & 13X H 72 %, Zhuid, MEHRE XL 7 IRBE & = 2L X — 72 54
DHTeZ 2 L SiiE SS NN SHFE I N D72 DRIE TIINBRIZHERT Si NARERM LD &, AED
FHEAERIIMEGELI TH D Z EERET O, 2D OFHMIIESHOBETH D,

K —FERE L COFMMIC L v . Cs 23 SS & ik

‘ i CHE 1 Cs-Si-Fe-O RILAPDOIRIEL = 1 F —
ARG A T LT Cs & Si OFARHAS 1:2 Th # 1 Cs-Si-Fe-0 RILAYDIREE & = F ¥

% Cs-Si-Fe-O Tl AWk & 1L 25 Bl Ao it LE * TARET
ok L CEIRINE S 2 525 T LS TE T, C5:0+4510,+Fe,0; 0
C528i205 C328i205+28i02+ Fe,O4 —249 kJ
S5 X Cs,Si400 Cs,Si,09+ Fe,03 ~260 kJ
[1] F. G. Di Lemma, K. Nakajima, S. Yamashita, and M. CsSiFeO, 2CsSiFe0,+2Si0, —344 KJ
Osaka, Nucl. Eng. Des. 305 (2016) 411. CsSi,FeOq 2CsSi,FeOq -390 kJ

[2] NUREG/CR-3197 Vol.1, 1984 June.
[3] G. Kresse and J. Hafner, Phys. Rev. B 47 (1993) 558.

“Chikashi Suzuki, Kunihisa Nakajima and Masahiko Osaka
Japan Atomic Energy Agency
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HBEEHI[SMEREZRAN OV LBERIIEORAL
Volume Reduction of Contaminated Soil by Superconducting Magnetic Separation Technology
Tl - TR s D RE ', =& A
B &S0, =4k RS, I B, g Rz
VRBRRE, PRI TEKRT, O BARS FSEBH E  AE

Ty AR HEORRSRIC L > TH LTI b« 5 FIRBIRIC kT L CREERA 2 V- & Ak
WRMEE L, TEPRSOFRTEY T AEREICRAET D HEEMED 2 1 1 AUk 1550 % 38R 12 oy 9
DEFREM AR D720, FER LA WS BEFEBR A2 1T - 7,
F—T—F G5, WA, BEROEE 2 1 AU R
1. #
BN ORI E Lz bR 180X 2000 5 m’ lIC0I1E D EHERF S, BARIHZRTR S L2gha
HI72 5y BEALPRE AN DBRFE N L EN TN D, AT RIT, HEAWHS & v b - B bk, #
FIZE VT ARHIRAZ S WE SN TNWDZ EEFIAL T, BEESZHRAMRERbOE LTHEET 2 b
DTHDH, LnL, BEHEEREOI VL - B EEICEAE FEOSACHBENRNME T2 20, +
BABRIZ L > TREDO Vb - Kb OBEIERN AT DL VW MERRH 5, RIFRE T LR SO 9
Ly U LAk bZ MENCRET D 2 1 B LI N ERMER CTH D | O DIF & A LD EMER
THHZLICHER LTn, HEOMICE > THHEN D 20 b« R HIRE IR OB EE m AR B2 1T
Z T, YL b R A BORREIR EE O 2 1 BURE B & O BRI EE DR ML O BRI BT D 2 &
MTEDLZEaMR L, FRERA — /L TOFERKEREY b L ICERNR LIS 2T AORE 2T 72,
2. EREER 0
S RFEAETN TR S B 1 (RFERERIE £ 6600
Bakg) Z#HWTHEREZITo 72, B THL N 75 um Kl O
W% [EREE 1:300 O HEEREIR & LT, SR Y L ) A Ra D
A7 (950 mm) PNOBEKBEREIRIC SR 7 4 V4 — (SUS430, #i
2034 mm, 20 A v, 308) ARE L., RAKBREEZ 6T D

72
70

60
50
S 40 38
30

20

5
" l

RS XS5 Wil 5y O O e E
(%)

R 2 EIIN LTt 3 cm/s DS CE AR B E 1T -T2, B w2~ 10mm 10~30um 30~ 75um
R 4 NA =T S o B8, BLOEE Lz LA =T Fig.1 R 31T 2 flifhs 1125t
[T L, A - 8% IR R L Nal(TDR S (EMF211 5% %@L T O U RE IR

VRBANRT br A =% EMF VN UMR) & DT S REIREE DGR 21T o 72,

55y B T A i U 72 AR AT o0 LT U CRUH BRI EE AN 13 %I L, R 7 1 L & —IH
RESNTE BT BREML72Z &0, 2 1R LI P IR TETWD Z EAMHER TE o, 2 OfiehL
- L EIRL A NS IV L TR X Sy ORI O U e FE 2 I E L (e sr-@itd sy) / (e 43) <100
(%) TENDOZEZFHE L 72 fE R 2K 112 T, 2pm BL R O R+ Ol 53 O U RRIRE OIR T i/ & <,
RLFRPKRE VI BRSO BBRENRE IR T2 ER Lz, 202 8%, BTy aE2%<%
FHLTZ2 pm RGO 2 0 1 BUE LM & W IRAHIE CE 5 7 4 V2 —3RGEH AT O 2 L T, EREIRE A S
DI S E LD Z N TEDLHZ L AT, ERABEEICHOWTITIRERO BRI 2B, N7+
cm OEEERMAZFMNT D28 T, B vh DL b« Kby OMBEEN RiAD % LRE ST,

*Yoko Akiyamal, Kazuki Yukumatsu!, Hiroki Horie!, Fumihito Mishima?, Tomio Sekiyama3, Seiichiro Mitsui’, Mitsugu Kato?,

Shigehiro Nishijima', 'Osaka Univ., > Fukui University of Technology, 3JAEA
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[3J04-09] FDNPP Accident: Radiation Measurement
Chair: Tomoyuki Takahashi (Kyoto Univ.)
Fri. Sep 9, 2016 10:20 AM - 11:55 AM Room J (Kumume City Plaza - Conference Room)

[3J04] Mapping project in Fukushima and related researches
*Kimiaki Saito', Satoshi Mikami', Masaki Anodoh’, Norihiro Matsuda®, Shuichi Tsuda®, Tadayoshi
Yoshida', Kazuya Yoshimura', Tetsuro Sato?, Takashi Kano', Hideaki Yamamoto' (1.JAEA,
2.HSE)
10:20 AM - 10:35 AM

[3J05] Mapping project in Fukushima and related researches
*Masaki Andoh’, Norihiro Matsuda', Kimiaki Saito’ (1.JAEA)
10:35 AM - 10:50 AM

[3J06] Mapping project in Fukushima and related researches
*Kobayashi Shingo', Yukio Uchihori’, Hisashi Kitamura', Shinya lwamoto?, Kentaro Kojima2,
Yuichi Goto?, Shinobu Kobayashi?, Kazuo Tanimoto?, Yasuo Terakado?, Yasunari Nakajima®

(1.QST/NIRS, 2.Meisei Electric Co., Ltd.)

10:50 AM - 11:05 AM

[3J07] Mapping project in Fukushima and related researches
*Kazuya Yoshimura', Kimiaki Saito', Kenso Fujiwara' (1.JAEA)
11:05 AM - 11:20 AM

[3J08] Mapping project in Fukushima and related researches
*Hiroko Yoshida', Takashi Kanagami®, Kimiaki Saito?, Tetsuro Sato?, Satoshi Mikami?, Takashi
Kanno?, Masahiro Hosoda®, Junko Takahashi* (1.Tohoku University, 2.JAEA, 3.Hirosaki
University, 4.University of Tsukuba)
11:20 AM - 11:35 AM

[3J09] Mapping project in Fukushima and related researches
*Minoru Tanigaki1, Ryo Okumura’, Nobuhiro Sato’, Yasuhiro Kobayashi’, Minako Yuda?, Masaaki
Saito?, Takashi Saito?, Atsushi Kuwana?, Takahiro Matsuura® (1.Kyoto Univ., 2.Fukushima
Agricultural Technology Center, 3.Matsuura Denkosha)
11:35 AM - 11:50 AM

©Atomic Energy Society of Japan
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BREICETIBRHAEMEO I HRNRRAELEEHAR
(1) 80km BRNICE T 2XHBREXRLLIELIBEEOERELOE LD
Mapping project in Fukushima and related researches
(1) Summary on temporal change of air dose rates and radionuclides deposition densities in the 80 km zone
SaiE A, =B R R R BRI, ER B HH GE S it
Ve B2, W B AR JeR
A, ALY ) 2= a Y XA

FEE D Hlkiee L CIFM LT & e MmO & O R, 22RIfE R & S B oA B A 5 72
&OKONH$6H#%®4Eﬁ TR DR IR ZE MR E R OB OFIG & WKL E &I
BT LTz, AMOAETET 2 BREICB VTR, WEERICIE AN THE RO ERBEROBD N H - T,

F—0— F: SfRiiiE, KBERRET=4Y 7, ERREE, EAHE, SITh—_1, BT
—_A, AR
1. 8

AT I CIXEN D ORFEEZIT TE OB L L b, &k f.l & Lo 2R E
SYATIR LI A A A (B AR L 7o ke L C M L . 1&27¢ﬁ*M6&@ﬁ§m%Tbto$%ﬁ
Tl KEMRBREEHEICE S TGR~ v T OER, BEHEE U LOBAT A 1 = X L OB, 2= E=R
DO ETFHET VOB, v~ v 7R OEEOHERNTORET — 7 DABREEIToCEEN, oY= b
DEBEO LI 2 TIRAEMZRAFFRBE A R THEENTE TS, KV —XRBRICBW UL, 4
TRPLRE X RN BIRE LT ORI DWW THRET H, BEHOYRE TIL, ERNRHESRT
b D 2EMMER L TIRLEBEORRFEICEHT MR L E LD D,
2. BBRELEDOFLES

AR A TIXEMMEROWE L AFEOR R LI FELHNTEBL TE L, Thbb, —~4
A—Z Z NI HEELO I WM EoBE, BEIHIC X 2EE EORE GETTH—A1) . BITIC LD 4E
RETORIE T —_A), AN a7 X —|ZLDEEFEFEND 5km BNORIETHD, ZNHD
FERAER LT, PR MR EROREEOMKT 2K 1127 T, 2011 F0 6 AIZH~_T, B Lo
ZE R B ERITAT 1/5 1, BEELOD 72V LI O 22 MR S 313K 1/4 (28D L, BT 3 — o O RIT 2R

EHEX0FE < P E 0 i3SV L s A OETRIZEMR L8R o2 MM &R IR E (4
TR 2/5) ITHARTHEFICEHS B LT L bnd,
5km B PN O ZEEIRR BRI & Bl TR LT E e, —
J7. RN OZERBERITBIE X 2B IS > TR LT
ETW5,

FLELO IR VAN 3 1T DU EE o 7 AL E B BRSO
MEEZROTRITT 2 L IZEWEREICE > TELTETEH
0 AREHADHIRYEE & 7 AOBBI/NS VT & 2T 5 To a0 —dme e

H235E6 A h DR BEFR (H)
B =X A sy Y T = _—
BAT A WL AT B AN R HA TV 5, B 4SR0S EEDHD

N

g
=)

IR,

@

- >2/5 [ZiED

H [ ~1/4 1ZiED

GEATH—A1)

~

EHEMREE (HHRHE)

N
HEIBE ~1/5 1<

o
.

ORI, R ARIT R EE TR O N REDO —ETH B,
*K. Saito], S. Mikamil, M. Andoh], N. Matsuda], S. Tsudal, T. Yoshidal, K. Yoshimura], T. Satoz, T. Kannol, H. Yamamoto'
JAEA', Hitachi Solutions East Japan, Ltd.”
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BEICETIBRHAEVEOI TN RRAE LEEHAR
(2) REETY—RAMICLLIZEMBEROERLEL

Mapping project in Fukushima and related researches

(2) Changing trends of air dose rates measured by car-borne surveys in wide area

R R, RE B
VR T

i A

ZIVE TOIRBGET Y — AT & o THIE U 7= Z2 MR 0 Ml O R Re 280 2 i~ TR 2R REEERR R X
RN AT K0 ZE MR B R OB AR D Z BT,

F—0— K ETY =, ERRER, BRI TN, Ny 7T TR

1. #8

RS — I I EFTEEUTLE D BT E T & 2 ZE M SRR A D —B &L LT, KURAMA
KO KURAMA-IL & =& U o ZARE[ 1% FWO T2 IRGEAT Y — 1 25 2011 48 B ARk 912 S0 & 4u, sRAE
B OB M ST CTOZEMBEROWET —F BEBEIN TN D, AFETIE, WRARNET — & 2751 Ll

Il (T 22 AR R AL 2 PR TR R A WE T D,
2. ZHIREEERETLOFTMEESR

KURAMA-II Z W2 BT —_A 1F, 2015 4FEE X TIZ
EFR CEWR BER. KB, AR, BER, BE
LR OTFHERIZ B W TR E R S T\ D, AL
MEBRT~# (RNy 7 7770 R) HkoZEBaESR
Z R4 % Sk %Z KURAMA-IL % W72 E 2@ LR o
T HBTR AR D N 7 75 7 v R[2] % 22 [ B 2R R
HEFI &, MEEE Y T M X D EMBERERD -, &
BT 13BN S 80km BN OV T, BEEEHE R X
B OWITOZEMMBERORIFEN AR 1 IS 5, b
HEFR R KA N A T OBRYE D HER OFE WSS HE @R EFIC L D
BEPEE > T A OBEWLWRERL TS EEZOND,
WIT, Z2MIRER O B @\ O s A fE T B e 3 R K
UMEARBR T 2012 42 9 A MIE &R &3 2 Z2IfR R (B
FH)) ORFEEL A 2 1ITRT, ZEMEEE (REE) o
PR OBIAE B L 0 b F< 2015 F 11 A R CHBE
BRI AR T S4%ICE S TNWD Z ER D,
&E X
[1] M. Tanigaki et al., Nuclear Instruments and Methods in Physics
Research A, 781, 57-64(2015).

[2] http://radioactivity.nsr.go.jp/ja/contents/12000/11995/27 /part1-1.pdf
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*Masaki Andoh', Norihiro Matsuda' and Kimiaki Saito’
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BEICEITHBAEMED T MRRRE & EEHR
() FUEXBEHASIZEEBMADELVLSTAA—D VYT
Mapping project in Fukushima and related researches
(3) Imaging of radioactive cesium distribution in forest by a characteristic X-ray camera

ARCERE Y, PBEEETR T, AERTE Y R 2, UNEERER 2, SRR — % VRS,
BAFNI?, SEPEER 2, ALY, A2, RS
LERIE BT TR A ORI SR AR, IR BRGNS, PR IHI

Rt X AT (BEE—F, A% ¥ E—F) THEHRNOBEMEY > v Aoz Are, 2Rl
RN 1 Svih BE DB ISV TRE X B A T D& &0 D mR I3 5 A 001 2 a8 Lz,

F—D—FR:BYULNHBUCI AT, To~T AT ar P N AT FEXBIRAZ, BEE—RT
TIFEERT R, ARG, B BRGY

1 &=

FORENREE IR T BT i oA, BEF I v 0 A% AL 2 R0k X R 2 703
D BRHRAOBESEE VU LD AL ORERIZOWTHRET 5,

2. BEE XA AT LHBPE—F

Fetk X MR A Z1%, B v 0 03589 20k X (32keV) Zat L, AL T 5 A —n
DARATTHDH,2], BUEREL 72RO A Z BRI ATRETIXd 223, Rtk X M A 7 134@ B BB T
FRRTENL D Z & B — BRI R - B8 - (RIS OM 2 BN L TCER LD TH D, Rtk X B
A T OREEIE~10 cps/MBq (Cs137@1m FiJ7) T, MMM TH Y RN b EEE/e a7 B AT LR
ETHY, Fle, BUdR—al A—Z &N ERE SRS TICIET IR R 2 b O F fR e 2R
ERB[3, AV A—Z BN LG A ITHEMNE ERT 52 & THRIMEE Y T 200 Mg 21525 Z L3 T
X5, BEXBUIATZ2O0F—F @FET—F - AxyE—F) T, HbNEm (CRBRER 1y
Svih Fit%) IZC, BT O A x4 A=V T LT,
3. MERLELYD

AF¥ ¥ E—RNZBWTE, 7T—F 7727 bODRWVARBREBRIG LT, B S ITBREE Y
DISMRIR AN TEAE LT 2 —J5 THEEE T A TR R AL T & 720 | B2 U 2O KEDITHIRIZH H 2
& HRA LT, FTORERYE - BRI O 2 MR TRIEME L7z & 2 AMIROFE X BREHECRITI 52N R0
BRUS72ENTND Z LR TE I, BHT— R TIE, BRINOBEENREPEY Lo T HHLET
FEHEE > T AR L TO DR F B CTE 7o, BRI D& & 0 A AP EEENBITIRE . ARABRY
NRMGE, BREEROE=4 ) 7RV A7 ala=r—a AR EHFL, SR 50% - &
BEH#EDTND,
BEXH
[1] BEMZ L A2 U U —Z(2014), http://www.nirs.go.jp/information/press/2014/01_23.shtml [2] S. Kobayashi et al. KEK
Proceedings 2014-11 (2015) 62-69. [3] /MK, dbAT, PSR, St 2016 47 8 A S T iE.

“Shingo Kobayashi®, Hisashi Kitamura®, Yukio Uchihori*, Shinya Iwamoto?, Kentaro Kojima?, Yuichi Goto?, Shinobu Kobayashi?,
Kazuo Tanimoto?, Yasuo Terakado? Yasunari Nakajima? Hiroko Yoshida? Akio Yamanishi®, 'NIRS/QST, *Meisei Electric Co.,
Ltd., *IHI Corporation
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EBRICETIRFEMEOHMRRAE LBEHR
(4) THREICETHBEED LD I L-137 5 HEHE
Mapping project in Fukushima and related researches
(4) Distribution of 3’Cs on urban surfaces
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2. Fik
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BEXE 1 HEBEERCLOHEMALERE
[1] Andersson, K. G, Roed, J., Fogh, C. L., 2002. J. Environ. Radioact. 62, 49-60.

[2] Jacob, P., Meckbach, R., 2000. IAEA-TECDOC-1131, 34-41.

*Kazuya Yoshimura?, Kimiaki Saito! and Kenso Fujiwaral

LJapan Atomic Energy Agency.
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EEICETIBRFAEMEOS TR AAELEAERR
(5) ERAIETHEIN-ZHREFOEMLEIL
Mapping project in Fukushima and related researches after the Fukushima nuclear accident
(5) Seasonal change in the air dose rate observed by fixed-point measurements
RO, ek FEL OEEE A2 fkpE Emel =Lk /2 EFF %2
M IEE S, mfE i
VHAE R, 2JAEA, 3GLRTRT:, 43EKT
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MVEEAL & BREMEDR VW EE 2 B D, IRV HRENDS 2mm A AICRES R T2 7 74 V&
WAL, FENS Oy o BG 22 L3lWE, 45 AR 56 HIZhiF TidwnwFnd, #dkmn
5 20mm EEXH7 Y E THRAIC PSLEIE EH L, 50mm £ TIEER L PSLIEAE R LIZHBIEKFLT
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*Hiroko Yoshidal!, Takashi Kanagami!, Kimiaki Saito?, Tetsuro Sato?, Satoshi Mikami2, Takashi KannoZ2,

Masahiro Hosoda3 and Junko Takahashi4
1Tohoku Univ., 2JAEA, 3Hirosaki Univ., 4 Univ. of Tsukuba
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BEICE TD2RHAEYBE O D HINNAE & BEEMR
(6)KURAMA-IIDFHF & BRDIRIA
Mapping project in Fukushima and related researches
(6)Development and current status of KURAMA-II
BB R, BN R, ik (B5&, AWk R, BH £ T2 BB B2
TRk P22, e B2, FiUR P&3AS
IRERZ, “RERREREEY Y —, SHUAEN T

ETY—RA VX7 AKURAMAD FKEF ODKURAMA-I D &5 ORI PR DR, HICSREBREMNIOPER
SFERZBIELLY XA A—5514 TOKURAMA-mini, &XUCREIDEETCAFEOREREICEEIN
I WEHEBRBEHTERMORRINRIC O WTIHENT %,

The recent status of developments and applications of KURAMA-II is introduced, including the
development of KURAMA-mini for the emergency situations and the current status of a prompt
and easy estimation technique with less disturbance by the radiation from surroundings.

F—7—FK : KURAMA-II, KURAMA-mini, fEH — o, ZEHRESR, HIEFH

1. RUSIK

HEFE IS TA < BRE N CPSEE A AEHR B EEHA S 2 7 AKURAMA[ | OB TH 2
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EOBRKCEREEL TERLMEEEN L. & 518 2FIBIEADK D ORMERERIT TS,

2. KURAMA-IIDIRIK
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FH26EERTHESIFEXELORETH 3 SHRERMIGEIM[3] T300 pSv/hi2EE THERALE LD
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BREOERISICHEERIET 2 L HEI NS, o

2-2. BE THIEL IES L BE RN Y S

201 44 IC FBRIT A HE L IR @S LS RmE ) ;
ERIMA] B E D E U EERBAEAT NS, E5T -
KURAMA-IZ#1T L TEB 2 S E A SHET 2EICL DT ©
MIZE DA REE T+20%REDBETHEDO Y Y LEEEHTE | R
TEBLS Bk () . : N

FERSERTFHRFTELZEXZTRONICHRO—EZE2T

SEXH X S S
[1] M. Tanigaki, R. Okumura, K. Takamiya et al., Nucl. Instr. Meth. iiij#t‘i*%’%%é@ﬂ%ﬁ’ﬁi&k
A726(2013)162-168. BT BERBBFRDTDRER,

[2] M. Tanigaki, R. Okumura, K. Takamiya et al., Nucl. Instr. Meth. A781(2015)57-64.

[3] JAEA, FR26FERANEBAERELETE RRBIMASMEEE—RFHREBISRCH S BEENED S
T —Y DENRUOBITETILORRE)EERREFEE p.17-21.

[4] BB =, HEAERETFHESR 2014550F%, , 2014F3826~28H

‘Minoru Tanigaki'!, Ryo Okumura’, Nobuhiro Sato!, Yasuhiro Kobayashi', Minako Yuda?, Masaaki Saito?,
Takashi Saito?, Atsushi KuwanaZ?, Takahiro Matsuura3
TKyoto University, 2Fukushima Agricultural Technology Center, 3Matsuura Denkosha Inc.
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[3J10-13] FDNPP Accident: Radiation Dose Assessment

Chair: Hiroko Yoshida (Tohoku Univ.)
Fri. Sep 9, 2016 2:45 PM - 3:50 PM Room J (Kumume City Plaza - Conference Room)

[3J10] Mapping project in Fukushima and related researches
*Shuichi Tsuda', Minoru Tanigakiz, Kimiaki Saito' (1.Japan Atomic Energy Agency, 2.Kyoto
University)
2:45 PM - 3:00 PM
[3J11] Mapping project in Fukushima and related researches
*Norihiro MATSUDA", Isamu HISANAGA?, Masayuki GOTO?, Akihiro KAIMORI?, Kimiaki SAITO'
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*Tetsuro Sato', Kimiaki Saito?, Masaki Andoh? (1.Hitachi Solutions East Japan, Ltd., 2.JAEA)
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[3J13] Mapping project in Fukushima and related researches
*Haruko Murakami Wainwright’, Akiyuki Seki?, Kimiaki Saito? (1.Lawrence Berkeley National
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EBRICETIRFEMEOHMRRAE LBEHR
(7) RFIRLF—ZXRY FILBHRICED S AL/ RABEBEORETE
Mapping Project in Fukushima and Related Researches
(7) Dose estimation of artificial / natural radioisotopes by an analysis of photon energy spectrum
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*Shuichi Tsuda?, Minoru Tanigaki? and Kimiaki Saito! (1Japan Atomic Energy Agency, 2Kyoto University)
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BEICHETHIRFTEMEDO 2 MIRRRE & EERR
(8) M EAREZEDHFA
Mapping project in Fukushima and related researches
(8) Development of monitoring device for lumber
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[1] IAEA, Environmental consequences of the Chernobyl accident and their remediation: twenty years of experience, report of the

Chernobyl forum expert group ‘Environment’. In: Radiological Assessment Reports Series, vol. 8.

“Norihiro Matsuda®, Isamu Hisanaga?, Masayuki Goto?, Akihiro Kaimori® and Kimiaki Saito*

LJapan Atomic Energy Agency, 2G-tech Co., Ltd., *Wood structure prom. Inc.
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BEICHETHIRFTEMEDO 2 MIRRRE & EERR
(9) AFITHRERICE >-ZMREFRICE D BT < FH
Mapping project in Fukushima and related researches
(9) Estimation of exposed dose by measurement of air dose rate considering daily activity pattern
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A Multiscale Bayesian Data Integration Approach for Mapping Air Dose Rates around the
Fukushima Daiichi Nuclear Power Plant
*Haruko Wainwright', Akiyuki Seki® and Kimiaki Saito’
'Lawrence Berkeley National Lab. 2Japan Atomic Energy Agency

Abstract: This study presents a multiscale data integration method to estimate air dose rates in the regional scale
around the Fukushima Daiichi Nuclear Power Plant (NPP). We integrate three types of data: ground-based walk and
car surveys, and airborne surveys, all of which have different scales, resolutions, spatial coverage, and accuracy.
Results show that the method can successfully integrate three types of datasets in a consistent manner, and create an
integrated map (including the confidence intervals) of air dose rates over the domain in high resolution.
Keywords: Mapping of air dose rates, Bayesian hierarchical model, Fukushima Daiichi NPP Accident, Geostatistics
1. Introduction

Monitoring of air dose rates (i.e., ambient dose equivalent rates) in the region around the Fukushima
Daiichi NPP have been performed continuously since the accident. The measurements have been conducted using
various techniques such as walk surveys using portable monitoring systems, car surveys, and airborne surveys. With
many data survey types available, it has become clear that there are discrepancies among them in terms of measured
air dose rates due to different levels of accuracy and different support scales. Recently, Wainwright et al. [1] proposed
a Bayesian geostatistical approach to integrate multiscale datasets and to estimate the map of air dose rates in high
resolution across the regional scale. Since we consider that the walk survey data are directly related to the exposure

dose of individuals walking on the streets, we estimate

the air dose rates equivalent to the walk survey data. _ ol (a) Forest ., _ o} () Urban
< 1Y = I
2. Methods % % (:q‘
0 E‘" ), L
A Bayesian hierarchical model typically — =-05 =05 //L
= g 9 e
consists of a series of statistical sub-models mainly in Z 2 L Al
= S . ,/‘
two categories: data models and process models. The ! -l v
process models—in this context—describe the spatial - =05 0 -1 -0.5 0
Predicted,log(s:Sv/h) Predicted,log(;Sv/h)

attern of air dose rates. A geostatistical model was used . . .
p & Figure 1. Predicted vs measured air dose rates. The red

to represent this pattern. The data models connect this pattern .
p p p dots represent the predicted values based on the data

and the actual data, given measurement errors, such as spatial integration method: the blue dots are the airborne data.
averaging for a low-resolution airborne dataset. Once all the
sub-models are developed, we can estimate the the map and its confidence interval, using sampling/optimization.
3. Results and Conclusion

We demonstrate our approach using the datasets collected near Fukushima City in November 2013. In
Figure 1, the airborne data before the data integration (blue dots; the points excluded in the estimation) exhibit larger
scatters and a systematic bias compared to the walk survey data. After the data integration, the predicted values are
tightly distributed around the one-to-one lines and are mostly included in the 95% confidence interval. Particularly,
the significant bias in the airborne data is corrected in the forested area (Figure 1a). Based on these results, we may
argue that this method has successfully created the fine-resolution integrated map of air dose rates.
References

[1] Wainwright, H.M., A. Seki and K. Saito, A Multiscale Bayesian Data Integration Approach for Mapping Air Dose Rates around

the Fukushima Daiichi Nuclear Power Plant, submitted to Journal of Environmental Radioactivity.
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4:20PM - 4:35PM

[3J17] Mapping project in Fukushima and related researches
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BEICETHIRFENEDFMINRFE & BEERR
(1) FMRRRIZHETHEEE—RREELNSEAEMD
BattEE & LOBITKER
Mapping project in Fukushima and related researches
(11) Five-year monitoring study of radiocesium transfer in forest environments after the FDNPP accident
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VR R T A Y b7 REEEIIEE 2 —, 2 T U T

WEE— R DREFTFREELD 5 FERIZDIZo T, WERNOZFMRIZB O THANR R NEESE DY
YN T a RN L BHED IR~ OB v 7 A OBATIRGL 2 ERIIZEHE L7,

F—0— K WEE AP OREETER, R, BEER T T A BITIRG

1. 88

FRARICRE T L2 ORI 0 S IBHEICHIE S L, 2 OR% OB ESIC X - THRA ITHRIRICEITT
Do MRINOHEEE > U LD 54 & 2R EFE ORI Z L Z R T 5 72 DI2iE, B B HRKR~DOBITIR
WaETE=HFV 2 TTHZEDRRETH D, RUFIETIE, @I RNO A THRE RERELKREZ 5 & LT,
5 — T D REIT D 5 EMOMAMRLBEEEF I ) HIR~D T v A 13T BITREEZHFHE L7,
2. BRAE

it B2 WG R RET LR B IX 0D 2 5K S VA ZEBHE AR 2 TASS RUTIBIE LI, A X575 N LA 2
Moy GUAEA - 15 4) LIRIEBHEZM (27 ROT7 H~>) IZBWT, BhE@imm, i, %%
WCEENDHEEE >0 AREZRIE L, ZRMEHED DR ~OBITEZ BN Lo, BT 2011 47 H»
HEHME L. BUE S BRI ThH D, KK OVEEEOREHIEREICRBIRY . WAL 100um ORT
VUVAA Y v aZilil S THRAEEM A TRE Uls, EIEE TP S 7R ISP TR Bt L
B—fb L7z, £ b OE% 100 cc DRERTICE AL, SME SV~ =0 LZHE88K T o ~ ik Has 2
WTET T A 137 ORITEBZEN 10%LL FiZ7e 5 F THIE LT,
3. BREBR

5 4R OB T IS BB SRR ICAT L2k 2w A 137 12, A bk, R X E bk, JRHERHR
R TENEN 177 kBg/m?, 240 kBg/m?, 61 kBq/m> Ch->7-, b DOBITEIL, FREFLEZIIKEND
L& LT ED 40.0%. 54.3%. 13.6%I2&H 722, AL 27 FFE (R 27 4 4 AP 27 42 12 A) Ok
BATEIZEN TN 7.2 kBg/m?, 11 kBg/m?, 4.5 kBqg/m?> T, T D9 bOWELEDHGRIIZNZEH 85.0%.
72.8%. 654% Th oTc, AFMTIL, WEBOTLRPFHFE & & IR MR 2R Lzolickt LT,
;7 &L T HIREBIRZMHTIL, D D RKICEN L TBATT 2R S U AOBIGRMEKRE L
THIRBICEVMEZ R LTz, — 7, B0 % 5RITVR 23 EEZITONTHOBFETH 0.1%LL FE 5720
WP U SRR 24 ARBE R OV 26 AR BEAE TIL 0.5~2%F2EE, SRk 27 4REETIE 7.4~9.3% L RFfHIRdE & & %
(T ER DI S5 b,

BEE L AR, SCERRM A R R BT e (SR 23~24 EFE) | R MIT RGeS (R 24~25 ). AR
ST I TEBI A Rt 2 Ok 26~27 %) CTHELNTREDO &2 & T,

*Yuichi Onda', Hiroaki Kato!, Loffredo Nicolas', Keigo Hisadome?

'Univ. of Tsukuba, 2Asia air survey
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BRICH T HHFENE O S MR RE & BERR
(12) B S FHOFANZT LI-HattEL OV LOBITRR
Mapping project in Fukushima and related researches
(12) Riverine radiocaesium transport for five years from the accident
HHo =L Ao Mz, BE O #m—2 EHF fid
U RERET ARG 4 —, 2HUOREE, SJAEA

o B A TR B S BUN T, O & ¥ A DRSS X OBAT R OBLINE 06 L1, FHk S
H % COBBMBRERN L. W ER UCBATT 5 I &7 AOBIE « BATR L ERORIE RO
BIBRIC DV THBT 247 o 72,

¥—0—F: ERE—REREY, KLY L, A

1. 8
I — IR R &0 i S i v s I A U CREIED B IR~ & AT & e T
%o fmEBREFEANEE - Z— Tl WIEB X OWNAKOZREBRFH OO W 2 BEE 7 A
DATIRDL D Z W RURBFRA 2 i L T\ D, AERTIE, ZNETICHLNEEEE Y U L2 OBITIR
WOT—F%H LT, MBOREE B v U DBATEOBFRICOVNTER D,
2. REAE

BLHLE, FIEBR) KR IS K ONEEB Y O 8 AKRITIET 5 31 MR Th 5, KHURITTRED Y 7T —
ZERIE L, I ST IR A 1~2 22 A B EICEIL L, 110°C T 24 R OMFLEL D%, Fr~=1D
DOPERREIRC LD | B E S T AREERE L, E7o. KO - B OB & e L, )15
B ERIEE (SS) BATEOHREZIT o7, YZMIM O M Cs-137 JRIEIC, SSBATEZ R L DL L T,
FAPE Cs-137 ORBATEEZFHH LT, 508 04
3. EREER

ZIVET, WIF OB T AR E O T
IS DWW T, Hiedg o - HF A B R & O BIfR A
RN TV, BITRICOWTEIEs& 0 & L
TeBRN AL A T e oz, 2012 4 10 H ~2014 4F
10 A OFEHE Cs-137 OFATE(L [Bq]) Z 30117 £(Q
[kg-water]) & Jitlfa k% & (D [Bq]) THI - 7= f& (L/QD 100
[kg-water '']) ZFH L, Flko ¥ A DEEIZONT
ATz, TORR, H L ORI FIRERIC D &
BHEAMKEVEL LQD OFEMES 2 BMIAR

5.0E-05

L/QD [kg-water!]

56H%

ek |
FLEKEOIE
IS
|

%]

moR B oKk F B Y QA
BT, Cs-137 25, W Sh TV ARkt b K 1 BAHE - BALERSH Y O Cs-137 BATR
. \ e (B)E BREREICED S AEAROEE (F).
- 3 =y . =5 - S z 7 g
(LN - BT S = 20 SAEIBBL ) gk o kb B B EBAR (D)
TFRICBATT DU EE S T A0 BEK T SE T Tk, Cs 137 DRHBEISHNEL RA2ERMR D B,

WLHbDERBND,

*Keisuke Taniguchi!, Takayuki Kuramoto', Yuichi Onda? and Kazuya Yoshimura3

!Centre for Environmental Creation, Fukushima Prefecture, 2University of Tsukuba, 3JAEA
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RBEICETARSFEMED S HIRAFE & BEHRR
(13) SFETFLTHARICEFT5EREIUBHEEI VLOTKHTOEX
Mapping project in Fukushima and related researches
(13) Processes of sediment discharge and radiocesium wash-off on various land uses
Wil s B B2
1@%ﬁ$ﬁﬁﬁ%%ﬁ%ﬁfz“&k%74/h T EREEIRRATIEE 2 —

AWFIE T, BEH I EKIC L VRSN RN S 2 RBHER- (BRYE - RERYY) - BHEH (PR -
RERYY) - Bl - R ORE Fic HEEAE oy MCEX2B8IZITV., Ik THEMFIHZ Lo +E
FOCs- 137 i T B ADENE L LT,

X—7J—F: Cs137, THEEA, Alm

1. ®E

BRIk UL S LI U o 7 A OBATE TRIT 572010, HHIFIH 2 & OBITREOHERLETH 5,
S TIHBUE, FREDTZDHDR LR EIWMY LK LR EOEEMTOA TV DR, 29 Lz EoRZEIZ L -
TEWRECHEAMEE S T AOBATR ED L I ITHBS N DT TSRS E TV, ABFFETIE
PRt 2 G SESE R EHAMHICHERE Y m Y FERE L. LB JOHSEE /?A@{uuﬂji@%ﬁ
HZATV, HRIZES W TERRYHIC I 1T 5 Cs-137 it 7' m E A DK = B8 LT,

2. MEFZE

T H R N OB (Cs-137 TEA5 & : 505 kBq m2) (AP, B, Fiod 3 H JIMRAT LA
AN OFRGLHR A (Cs-137 7R 5 100 kBg me2) I RBHEM B BRI O 2 2K, [RIH X N 0> 2 235 ik (Cs-137
LA 442kBam?) (212, AEF6 ROTHIRAET my b (K& 2213m, ME5m) ZEE L, FEHA
Ny MMEIZT By P PERICERE LIS LY 7 ICHERE L7 ) (MERE ) L& v 7 I LTk
K FREEW) OZECL, - mEE L, £ Cs-137 REBqkg-1)ZIE L, £/, Fmy b
I CIAEI TN AR ZRE L. BAKREOKRSRYT — 2 bREN[Z R LT,

3. R -BEW

T R DN o L 137 JREEIE, FEFRUEOARAR - FLH - BB - ABHERID 4.0 ~37 kBq kg™ (2% L
T, BRYSRHHEM - BRYSHETZEN TN 1.7, 25kBgkg?! L IEVMEZ R LT, MH T EIZHSOWT, BE
MH T ELAZEFERAEETRLUTROTZANT EOZEREAFE L L THikT 5 &, HEREO T v T
9.7X10°~2.1>10? tha MI* mm™ T U | BRUSRBHEM - BRYSHHER TE € 8.8 10%,1.3X 10 t ha MJ™
mmt TH Y | REREWTR SN h o7, IEBRGEOBEM « KPR - BTG L7z Cs-137 1269 %
FRIlE LA DFNE 1T 49~66% T > T2 DITHT LT, BRUCRHHER - BRIGHHE- TIZZh 2 20%, 15% TH
olce YLEDORERN G BRYH T Cs-137 WA BOIK T A T, Cs-137 Ot ~D il Lt o % 5
PR 72D T EDIRIB ST,

BE 3

[1] Wischmeyer, WH, Smith, DD, 1978. Predicting rainfall erosion losses: A guide to conservation planning. U.S. Department of

Agriculture Washington, DC. Agriculture Handbook No. 537

* Yoshifumi Wakiyama?, Yuichi Onda?
YIER, Fukushima Univ., 2CRIiED, Univ. Tsukuba.
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BEICETHIRFENEDFMINRFE & BEERR
(14) FEMNFIRIZE (HBERKOBEREREL VL 137 REETER
Mapping project in Fukushima and related researches
(14) Declining trend of dissolved cesium-137 of stream water at small forested catchment
AR A, OBm -, R R e BERER?, EEF 40 A HEC
VR KT A Y N — T BRI v & —,
IR P NE N T SR R R I T S By e S Ko B

8 I WL SR 1L A 2 i1 DX D R N Z 36 W T, TRTUKIC I 1T IR FREE & 0 AR LIS K OVZIERD,
HARAEWICB T 50U MREOBINZIT Tz, £ ORI 2R MR 2777

X—D—F . WEE TSR BETHEL, YU L 137, BN, BEE, BT

1. #8

2011 4 3 HICEE TR ARRERI - @SS R IR ETOFNE, BETEWE R LA L
BT W TR E RIS % 58 2 R D DS PEME OBAT 25T 5 72012, Mo Skt 35
W EWEORE 2R L, EEEMICHERETLIZETEETH LS. L ICHESEL 5 F3RDL, EHOR:
FINT — B eRmT Z EILEETHSD. £ 2 CAPAE CIIIRKOBEFRED U v v AR X OVE
BT HEEYE, MKEEMT OB EE S U MREAREL, TORKEERT.

2. RE

AR I, AL (0.075 km®), FEA LR (0.147 km®), /UL (0.048 km®) . K
£l (0.535 km2) D43 TH D (AL, EA L, @A IE 2011 45 6 A X 0 &L, =)\
2014 4F 5 H X 0 BUIBAAA, BRI 2013 4F 9 HICBLAIKE T) . Kiikiciz = vy L7 U = — 2Rk
PRI A B S L, WS A GBI L7z, K - REEME - HLRA I REORTUL 12 1 Alc—E
DOBHFHE TI1To 7. £ BEEORRIRHFICE O T — MU 7 T2 X D REER R K OEK ZAT
ST, BEEL T AHEDTZOKAEHL 045 pm AT T 07 4V Z—F N TCIEREIT-7-. JEiEL
TR TR ORI R > 7 AREEIL, 2L O~ ) X U Bz V7L~ =7 A EE RIS
X0 WIE U7z, 2014 4ELARE R EE DRV KEREHT 1 2 7 v B 72 1 40L £k L 80°CHITTE TAFIRME 21T\,
H DT AMP %17 > T US Band FHWTobr Lz, BRBEME - MLKABREHC B W CIFE L
T=OHHfEL, Well Kz HWTH L~ =0 LRERR NS TR TEE &0 MREZHE Lz, BHRR
X300 & L7,

3. ¥R
AT DIEFREE Y U A 13T REITFHENAD IB/LEENS 0.01Bg/LEEEE TR FLTEY,
Z OAR TN 2 R THIEEITE 203, WIRE ICEREE N R D 2 ER o TE T,

*Sho Iwagami', Yuichi Onda', Koichi Sakakibara’, Yutaro Sato®, Kosuke Nagano® and Maki Tsujimura®
! Center for Research in Isotopes and Environmental Dynamics, University of Tsukuba., * Department of Sustainable

Environmental Studies, Graduate School of Life and Environmental Sciences, University of Tsukuba.
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2016 Fall Meeting

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

[3KO1-05] Two-Phase Flow and Phase Change 2
Chair: Susumu Yamashita(JAEA)
Fri. Sep 9, 2016 9:30 AM - 10:55 AM Room K (Kumume City Plaza - Assembly Room 1)

[3K01] Effect of various parameters on the bubble size distribution in water
subcooled flow boiling
*Kazuhiro Kaiho', Shintaro Sakamoto', Nian gang', Koji Enoki’, Tomio Okawa' (1.The
University of Electro-Communications)
9:30 AM - 9:45 AM

[3K02] Interfacial Friction Factor for Counter-current Gas-Liquid Flow in
Vertical Pipes
*Takayoshi Kusunoki', Michio MURASE', Yasunori YAMAMOTQ', Akio TOMIYAMA?, Katsuya
MORI? (1.INSS, 2.Kobe University)
9:45 AM - 10:00 AM

[3KO3] Countercurrent Flow Limitation in the Vertical Pipe of a Pressurizer
Surge Line
*Yasunori Yamamoto', Michio Murase’, Katsuya Mori?, Akio Tomiyama® (1.INSS, 2.Kobe
University)
10:00 AM - 10:15 AM

[3K04] Countercurrent Flow Limitation in the Vertical Pipe of a Pressurizer
Surge Line
*Michio Murase', Yasunori Yamamoto', Katsuya Mori?, Akio Tomiyama? (1.INSS, 2.Kobe U.)
10:15 AM - 10:30 AM

[3K05] Measurement of the diameter distribution of the droplets by a portable
spray
Koji Ishizaki', Hayata Shimmura’, Yuusuke Kokubo', *Chihiro Nishizaki?, Yasushi Makino?,
Hironori Noguchi® (1.KEPCO, 2.MHI)
10:30 AM - 10:45 AM

©Atomic Energy Society of Japan
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BT —LARPOKBESMICRIEZTERENTIA—2OEE

Effects of various parameters on the bubble size distribution in water subcooled flow boiling

HEOR FRZZ Y, BOK BTRERY, & W, R Ot I ERE

VFEAUER(E R

Y77 = VIBIERITIC W T, A FROSKETHITEZETH D, £, ERSNDIXIAORE ST
Hx THY ., [ EZRY AND Z LT, TREOR LIRS D, APFETIE, (RERY 72
—VIBIE IS BT D KIS OFHA 2TV ARENEEL A 2 B O Te KN T A —F ORI B RHA LT,

F—U—F: 4TV EESH BRI

1. 8

BEKIERICBIT AV 7 7 — gt oR A4 RRIZ, Fom '
EOMBIZENE 2T 5 ECEETHD, £z, 2D NE  —
RA REFHHICBW T, KAk, KIaAREH, s
DERBEET VNI L7225, 22T, [JakiiZ< oET
WBRRENTNDD, Bra R RE ORI AR ST M1 RN ——
HIZHEb LT, TDITE A ERNEHKIARZIZIESNTN D,

Lieso T, KRN 2 BT 5 = & TP L2 o —
BFEND, ABETIE, QAR OFHFNZIT, K657 it
A= 5 DRIAR AT~ DB A LTz, 450
2. AL e pivell

(RAAEIZ B DIREIE (R 1) 2 V-, SURGERLIE 14mm 0-123 ()
S 10mm OFEHEE ., MBI K E A NTEY | B £=0.175
FHRTEE EAGEE Liz, FEBRIIORGUE T TITV, BRI J
ERHR qw=340, 450, 640[kW/m?], V7 7 —/VE AT,»=10, 20, o i 5 3
40[K]. EEH G=300, 500, 700[kg/m>s]& L. {=E\HEHOFEH ()

(2 ALOs, ZrO,. FeO Dz ki L, Hefiifg 2 2 b S H7e, o LIRS T — 5
B 41 5000 fps]. v v v X — A E— K 5000[s']& L7z, 0 AR ]
3. REELUERE L G =300 (kgm’s), 0=123( ), AT, =40 (K)

. L|® a(shape para.)O S (scale para.) © average of dist.

B 2 IZARER R KIABE AT — Z Zn T, SFEATHFFETHIV A | g
B ERATRIIC A, W~ i BB R LTV~ | | £
HIEND, R TIEA ~ofiklns e L, 7 39 08 7
YROANL2ODNRT A =5 (BREE o, REERE A 12 & [ £
STEIND, BEREENR NS ONT A—XIZKIFTE =
BrAmAEL, K3, 4ITREL CRYRHI LOHESA & o, B i 1
DR ERT, K&V, BUVEROEIMITHEE, gL TR S0 a0 &0 s
V. KIEOZEAEIM L TWD, Zhid, <iagoino g, (kW/nr')

F7e B3 RIAA RS E O X - T/NRIER 2 < B E 3 BRI
NEZLICRINT S L ELBIG, K, BMmICHLTE e T
BBl R L IR LTV B, LIsdio T, B IR Rp—
0)?'3% %) %%:‘a_ 5 M‘gﬁ) 3;) é ) L| & a(shape para.)A B(scale para.) A average of dist.

i 1)
i N 1 £

A I T IR B OZERE PR 27 R KRR 35 s =

7 — VBB R AR 1< CH LT R T ; ~ N
| Ri%; Q
SEXH , a
[1] J. F. Klausner, R. Mei, L. Z. Zeng, Predicting stochastic features of % ‘ 20 ‘ a0
vapor bubble detachment in flow boiling, Int. J. Heat Mass Transf. 40, oc)
3547-3552(1997). 4 BN RIF TR

“Kazuhiro Kaiho', Shintaro Sakamoto', Nian Gang',Koji Enoki!, Tomio Okawa'
!University of Electro-Communications
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AEE Tin CORBRX RRHRO—EE Gt E AR EERERR
Interfacial Friction Factor for Counter-current Gas-Liquid Flow in Vertical Pipes
R EHEE Y, AR RO, R GEKET, A& B =il BB
VR AT MZERT, 2RRE R

AREIERNOW U T T COKIRTHAFEHIBR(CCFL) 2 %4 & LT, BIRIEET /WS < — kA
WAl 92 S EEEAREL f OFBIRIC W TRRiET L. Bharathan © OB & JE I KR E LY uelu Mo OV
WITIEAS D* CHiIE L7 AR A 8 H L=,

F—I— R RRRER, WUTE, SEE, K AEIR, SRR

1. #E hFETITmEEZ W CCFL FBRMEZ < Elia ATV DA, FHEDW U 78 & [FEkIC > v
— 7Ty P EATDE T TR - KR CCFL Rt 2 7T ©& %5 CCFL SEBRAHBI=ILIR & 45, Kusunoki et
al.[1] X 0.1~7 MPa |Zi [ T X i U 74 Tl T CCFL & %1, IR D88 4 F o i IETE &2
“ie CCFL EEBHHEAX E ZOREN S ZEH L2, L L, B L7FERERUTER & I k35
ARSI & 23 Clavy, FEBRARBEZ L 0 LR35 15 & U CRAfRfR /1% (CFD) 12 & 2 =koufif
e 5703, BOWVEERBAZE L, BEMITICIIARME TH D, BEMITICITERREET VIS < —H
BEHENARTH DN, ZOFEICLE e FURIBEERAE A OMBRXAHM TIX, £ 2 TRIBTIE, 2
REINTWD fi OMBIRE AW CEIRIEE 7 /WIS < —fEIEGEHR 21T\, B & iRl CCFL fF
PRI RE T B A Mt LTz,

2. FHliAE RSN TV D fi OFBER[2-6]1C L 5 — G R O R & CCFL ET — X 2 L, £
T baibl 7 Bharathan 52112 L 2 MHBIAAE L7z, L L. Bharathan H[2]OFHEAXTH ., S
SRR TR R J V2 DIE 2 @RS 5 2 & s, FHEMEHIEME E S L — BT 2MEM (F5R)
ZoReb | AHIEMR & IR pelu & R STIELRR D* D BIE TR LI liEHE A 8 H L7,

3. ﬁ%&%% 1 llﬁ{fﬁi*ﬁﬁtt udﬂ&(ﬁﬁ?ﬂkﬁ:ﬁﬁ 11 < Kusunoki[1], U-tube X Zapke [7]

~ . O Kusunoki [1], SW Yonomoto [8] )
D*EAIETEE LM L 23R R L EhrT — X 12 Brmmanpy Y L Caposi T Glycern
[LIRI7IB]IC & 5 Jo™2 0 b & 753, ROSAILSTF 7 — % 0.8F |
[BN<ATL Tl 1 MPa 3k —Bck R LI, 3MPa, 7§ | ﬁ‘%% '
MPa LR EIC /B 3 EAREARE V. BEXY, £ o | .
ZARA REO$ TR L7 Bharathan 5210 MBI % 0.4L -FF:?S 4
polp X D*THITE LI-FIBIR T, Bl EIC kT2 R
N J N e 71 INGY E ¢ 0.2 s 1 N 1 N | N
BHERH SN TR, SROBETH D, € 04 06 08 1
BEXH 3. e

G,Exp

[1] T. Kusunoki et al., J. Nuclear Science and Technology, 1 Z}E L EBRC L B CCFL ik o ik
\Vol.52(6), 887-896 (2015). [2] D. Bharathan et al., NRC-0293-6, (1978). [3] G.B. Wallis, One-dimensional Two-phase

Flow, McGraw-Hill, (1969). [4] H.J. Kim et al., Int. J. Multiphase Flow, Vol.11, 593-606 (1985). [5] M. Murase et al.,
J. Nuclear Science and Technology, Vol.23(6), 487-502 (1986). [6] D. Bharathan et al., Report EPRI NP-786, (1978).
[7] A. Zapke et al., Int. J. Multiphase Flow, Vol.22, 461-472 (1996). [8] T. Yonomoto et al., Proc. Int. Topical Meeting
on Safety of Thermal Reactor, 522-529 (1991).

“Takayoshi Kusunoki!, Michio Murase?, Yasunori Yamamoto!, Katsuya Mori? and Akio Tomiyama?

!nstitute of Nuclear Safety System, Inc., 2Kobe Univ.
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MERY— D EDREE TORBR REFH R
1) EEOEE
Countercurrent Flow Limitation in the Vertical Pipe of a Pressurizer Surge Line
(1) Effects of Diameters
AR RO, AR GEREY A B =il B2
VR AT MZERT, 2RRE RS

DRSS — V& OSEE LT O HFHIR (CCFL) Z7Hiid 5 2 L2 By E L, ERD%ER - K3
B IS <RI REE OARBIAZ AV T SUkGEFIC LD D =300 mm TO CCFL ik 2 SMERH L 7=,
F—T0—F MESY— U, REE, KBmHIR, Kutateladze /37 A —%, —EEGEHHE

1. #8

PWR O—¥KR Tld, @ HEIRRHI XK EA T 528, THE S D Fl Gt CIIBUEs g7 O C oAl
B L0 ARKDHAE L TRIR A2 0 | RIERHi sl BR(CCFL) AL U 3560 5. AL TIE, IE
PV —VE OEE BB D CCFL %4 & Lz, BT[] TIX, B D = 140 mm OFEE O v v —
Ty Y RIRICIIT HAER - KFEBRD CCFL Rtz 3H il L 72, PWR OINE#R P — P& (XEAE 300mm F2EE
DROBKETH D0, HEOEELEE L T CCFL Btk asMFii+ 2 BENH D, =T, ART
WEERIRTE T T MIC S < — IR & > C D =300 mm O EE I T D CCFL S 2 3 F4f L 7=,

2. FHMEi A&

D =19~140 mm TOZEX - KRFEBR[2|ZHS < Fmbi /15 fi OMBEX[EB] 2 HWTEIEENEZ G & L
BRI T MC IS —fEIGHR 2 it L7z, FH O[] D = 140 mm OEBRT — % 7> 58 H L7 CCFL
FRRAA & | — BB CAMTREAM L 7= D = 300 mm OFHREAE R A g U, EROEEEOBLLN D CCFL F1R
ROMERR— P E ~OEAMHEIZ OV TRRGET L7,

3. HRLEER

X 1T Kutateladze /3T *—% CHH L 7= CCFLA % 7”7, 1.6 T
A ORI LT, 25k - AER[2 T — 2 SR B NG | e el D00 mm
TG AR/NIRE D =19 mm, BoRIAE D= 140 mm, AHFRFIE 12 [ Yy | e

L7z D =300 mm O R &2~ %t fi FHEAKXBIIAR A P
(EXRTRIEE S) LERTEE DY (R M) OB TH _ \
0 D*OBINCHES T K 2B L7 %I LT D, Bz [ EINES
LT3 i@ ESRE T D 2SI LT K 23 S B I ‘
V4%, CCFLARBIA[I] & beled 2 &0 RO TIHRKS « =
K, C— et S Y COFL MBISK[1] O R He 7 S REPRAM I 72 ol
S TW5, M1 DOEROET CCFL FHBIA[1] DU B I ik 0 0.4 0.8 1.2 1.6

L. B7R L TOZRWAE MM OB X T 20 Il £ 0 X K*1/2
B L7202 LT, [X] 1. CCFL ##ME(Z8 4 « KS:AH)

*1/2
Kg
o
o]
T

SEE  [1] FHEELEE ), T 5SS 2016 EDHES, 2D02, HAL K (2016). [2] H. J. Richter, Int. J. Multiphase Flow,
7[6], 647-658 (1981). [3] F ==K, HAMM TSR CE (B#R), 60 [575], 330-336 (1994).

“Yasunori Yamamoto?, Michio Murase?, Katsuya Mori? and Akio Tomiyama?

!nstitute of Nuclear Safety System, Inc., 2Kobe Univ.
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2) RiEMEEDZE
Countercurrent Flow Limitation in the Vertical Pipe of a Pressurizer Surge Line
(2) Effects of Fluid Properties
RO OCERET, AR BRI, A B2, Bl BB
VR AT MZERT, 2RRE RS

INESR Y — VE OSEE B TORMRTERHIBR(CCFL) &%t & LT, fEkT — & btk o %8
Z M U, Kutateladze /X7 A — & THH L 7= CCFL 4 Ck = 1.4+0.2 %157~

F—J— R JESY— %, hiEE, KU, Kutateladze /X7 A —# | JiiAMMEE

1. #E NESV—VEIIMEE. SET R, RO AR ESHHIEME TRRISA TS, IhE
TR T O SIRe fIl BR(CCRL)Z 64 2 FHBAR & i S 238 L[], A2, 3] TldsnEE (v
Y —7 vV B ITHT 522K - RS TO CCFL #iith 2 Miat Lz, A ClE. FiREiio wa 43
liL. SRSt (B D=300mm, [£7)P=7MPa) ~Oiii/H% HIZ|Z LT CCFL MHBIXZEH L7,

2. §ffiAE  AUTER[3]TIL. D = 19~140 mm TOZELK - KEBRICEE S < RimPr R EoOMEBEREZ AT
BN Z %5 45 — R I L Y D =300 mm To> CCFL #ith A M L 7223, s EDRS - K
B~ RN EE & HIkr L7, % 2T AETIE, Takeuchi H[4112 k% APEX 7 — 4 & llyukhin 5 [5]i2 &
% D =20~100 mm, P =0.3~8 MPa TOEERA R &M L. Kutateladze /37 A — % THHL L 7= CCFL fHE

A& Kﬁﬁ?ﬁ” = %*&) 726 2 Correlation

3. FERLBR  COFL IR L Rl S OB HIZ 1 L [ R B W

e CCFL i % Kutateladze /$7 A — 4 THAL TS g o lxg_é?(]'[i’? omm AW
. APEX 7 — ¥ [AllA /Nl LOCA S8 T~ 5 & FERATY

F 4 7B TH D, llyukhin H[B)C L B EHRICIT B
CCFL & Fiiti CCFL 23EAE L T\ 5728, 0.3~1.6 MPa 7
— % 715 D =30, 40 mm T ki CCFL O A L. 1 MPa I
T O AP 2 AV T Kutateladze /37 2 — & (225 L 05 | e
L7, 1~8 MPa [5]iE 3ZHk[5]IZ %t > T 0.3~1.6 MPa [5]% I
LIfFIC LTz, 2TNH 2T EFET 5 £ 912, Ak m=0.90, e
TEFL Ck=1.4+02 238 L7z, FEBRI EOMENKE L, 0 05 1 15
FREIEN R T D D = & b FMED 202 ARE L, K

SEXR [1] FWELEE), BT FES 2015 KO K, 1 COFLAHE (A-W: 225 - )

C43, K (2015). [2] AHHEREIE DS, 71594 2016 HEOHL, 2D02, HAL K (2016). [3] ILIAZRD)
E0y, R 154 2016 KO R4, ARk (2016). [4] K. Takeuchi et al., NED 192, 45-58 (1999). [5] Yu. N.
llyukhin et al., High Temperature, 37[3], 463-469 (1999). [6] T. Doi, et al., Sci. Technol. Nucl. Installations,
ID754724 (2012). [7] H. J. Richter, Int. J. Multiphase Flow, 7[6], 647-658 (1981).
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*Michio Murase?!, Yasunori Yamamoto?, Katsuya Mori? and Akio Tomiyama?

Lnstitute of Nuclear Safety System, Inc., 2Kobe Univ.
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Me%ummeMofmedeamdhumMMnofmedmpmmbyapmmbmsmm/
Ald WA, B ROK Y, BIR AR, CWEIR TREEZ, M &2 B0 IE0E°
TBNE S, PEEET

JETFH3EEATCIL, FEHEREIE > & (Spent Fuel Pit : SFP) ~D ok FEEE LT, AR 2 7 L 1 R
NEE SN TWD, AR T LA BRIBIZ LD AT LA KOERZFEFOHEEZ B E LT, ERIZKD R
T U A KOS AZWE L, W7 OZERBEE (FER) 2HEH L,

F—0—F: EHFEREE Y b, A7 LA SFP

1. #E

SR R EATICIL, T —D SFP KIELI i 2 T
AR A 7 LA B B S TS, AT A
FERERTAN D — B8 T A 7 L A /KD AT & fu 4R
T H1-0, REO R A 7" L A 34 % SFP
MERX IR E L CROKERZITV (K1), Boh

N
X WV

TR IARIC I D & | A7 LA oKD ZE [ % SERy:E<E
ErRHLE, ;
X1 HKRNEE X2 EBRKR
2. SHME A&
2-1. RERKR

SFP ~D AT LA K ERHET 5720, BOKEHR9Im FICHE) 7E25%FE Lz (M2), FEBRICH
WA 2 7 L A XETF DREFFICEE SN TWD 50 (YONE (BF) BTV w7 7 A4 7 —Hoksr)
%mw AR v b Bafee L CHEBROERRS (0.7 [MPa], 1000 [o/min]) Z A L7,

2. RESMAE
ﬁg"ﬁ‘ﬁ/ﬁﬂn&ﬁ)t&) K2 HOFRIGRE LTARV Y U X &% .
BN IS % B BT A [em?] 67 0 A7 LA Hikk Q [g/s];s_»w_o TS 1 ayyruson
2-3. BAESmAE I
R ATME D =00, [ 2 POFIAERE LT Y 20 A LA #
ﬁa‘é{ﬁz{rﬁﬁﬁ 5w (M3) ZRkE L, AV y MIEDOHEELATA K SyasEAL
THILIZRY . BT T W2 IEE Lz, [Rl—H#s T 3 B iR il 3 s S
RN Dﬁ16m~mmﬂwy*@#/7wwgﬁﬁ PRG3R Z 1572
(X 4) EHREPKREL DI ETHREE LRI DI EEEBEL, 500
m%é%@? Gl I AREIFAEEI S 2 BB L EAEEIC LY | FALE 400
BT D FHJHAE TR V [em/s] & 157, a0 |

EX

z4¥ﬁﬁ%t§ﬁ<§ﬁﬁ§%&
FEBRICEZVELNZRER S (Alem?], Qo/s], V[em/is]) Xv
BRENL BT DI OZEMEBEILITRICLVRE S,

ZZMEE = Q/(A-V)[glem’]

ERRFREORER, RFNLE CTEHEEE 1.3X107 glem® 2157,

200 +——f-———

R [mm)
3. #E3R B4 RFALE TOWR RS
AR 7 LA BURIC & D AT VA KDEARZEBOEEZ AR L L THUKFERZITV, A7 LA KO

WM aiFle, Thatklc, IHOZEMEE (FER) 2RHH Lk,

Koji Ishizaki', Hayata Shimmura®, Yuusuke Kokubo®,*Chihiro Nishizaki?, Yasushi Makino?, Hironori Noguchi?
'KEPCO, 2MHI

20164 HARRFAFER - 3Ke5 -



2016 Fall Meeting

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

[3K06-09] Source Term
Chair: Akira Nakamura (INSS)
Fri. Sep 9, 2016 10:55 AM - 12:00 PM Room K (Kumume City Plaza - Assembly Room 1)

[3K06] Dose evaluation in a BWR reactor building with MAAP-DOSE.

*Kazuma Abe’, Kenichi Kanda', Satoshi Nishimura', Masahiro Furuya®, Yoshihisa Nishi’
(1.Central Research Institute of Electric Power Industry)

10:55 AM -11:10 AM

[3KO7] Evaluation of Fission Products Released during the NPP Severe Accident
*Hide Okada’', Shunsuke Uchida®, Hidetoshi Karasawa’, Ayumi Itoh', Marco Pellegrini', Masanori
Naitoh' (1.The Institute of Applied Energy)
11:10 AM - 11:25 AM

[3K08] Evaluation of Fission Products Released during the NPP Severe Accident
*Shunsuke Uchida’, Hide Okada', Hidetoshi Karasawa’, Ayumi Itoh', Marco Pellegrini', Masanori
Naitoh’ (1.The Institute of Applied Energy)
11:25 AM - 11:40 AM

[3K09] Evaluation of Fission Products Released during the NPP Severe Accident
*Hidetoshi Karasawa', Shunsuke Uchida®, Hidetoshi Okada’, Ayumi Ito', Marco Pellegrini’,
Masanori Naito' (1.Institute of Applied Energy)
11:40 AM - 11:55 AM

©Atomic Energy Society of Japan
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MAAP-DOSE #FiL\f= BWR RFIFER N E T
Dose evaluation in a BWR reactor building with MAAP-DOSE.
RS BUE Y, fE O E— WA B b B W WA
LR ) R AR AT

MAAP version 5 |2 923 & 317= DOSE 2 = —/L & VT, BWR O3S S5l O % 5y 244 i (FP) D RS AT 26
L ﬁ%kp%@ﬂﬂﬁi%frﬁ L. /J— FBERT vy 7 a VBB ERE LT,

F——F : MAAP-DOSE, #pealAli, @i sefiidT, oy
1. #8
ST IR AT O WA IS 2 ER B O R VI X OB R ENE & 3l % 7= i, il — v 2

fFEOMEFIZ EM T2 Z L NEETH D, A TITEEEF AT = — K MAAP5.03 © DOSE £ ¥ = —
LVEHWTBWR 77 v O HERR AR O R IF RN O EG R % Fh L7,
2. fR4T

1/ —RpEIL Py 7 v a b 259, MAAP £FE D BWR4 Mark-1 B AZRET L& ., R
TA 7 LI OBEMARE 2B LY v 7 v a U &BI LT, Fi —4 > 41X LOCA <° SBO %

BE L, R RERSCTREIEEICIT D FP OBIT3EE L OWEZ 5 L7,
3. BARRBLIUEE

212 ASTHUEIZ X 0 5F{i L 7= SBO 3 L T LOCA+SBO > —4 > AT
FIE X OV T A G B O R RS R 2789, LOCA & SBO WHEET HHAICITEM N LEmREL 2 | F
BAHER % R U 7o E R R RS DT, il — 7 v AR u?f'i%& FPE&E L OMMAR, FrIZK 2
R AADEBE L —H LT, %13, Flls —7 v AICREBHICHEL KIFT PO — 7 3
AEEEL, WYR ) — R Py v a VREDHIEERTT 5,
4. ¥R

MAAP5.03 % i\ T BWR4 Mark-1 #1745 & X412 SBO 3 L U8 LOCA+SBO FR & fifhit L=, F5tkE
B LTEMENE LI, BEPH T AEEOHBEZ KM L TWD Z EBNgnol,

BT Bt Gl R N O R R R

——— T
- 0.15 330
o w—é] ‘(12 — LOCA+SBO_DOSE
T7 wow FARTT _ 116] ——SBO_DOSE -~
; 0 ) FH/B = ---LOCA+SBO_Nablegas o 300
(#10) ’mﬁ: - --SBO_Noble gas I
T - = &) 20 3
: 20— ? 0.1 . =
! P | 2 w0 =
Fo4mzn || 2 - E
(#2) : [22] g ’ 3 @
<5 Il 150 &&
Z S
P =
2005 | ; w3
[1)(—4) N %)/ / '
U ONEE D EER M
191 (IR @RPVHIA 50
%9 [ 1—"' - AL GREEH
8 @) o L& 0
#1-#12: s S—b AR/ —F S e 0 6 12 18 24
[1]-[23]: S dia s ' Time [hour]

1 MAAP (2 X%/ — FoyElozE X 2 IR 2 OO B R A S 1

%1 AST : Alternate Source Term
32 https://theamericanwestatrisk.wordpress.com/page/2/ X v &R X % 5| H

*Kazuma Abe!, Kenichi Kanda?, Satoshi Nishimura®, Masahiro Furuya!, Yoshihisa Nishi'

ICentral Research Institute of Electric Power Industry
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(14) #AFEFEHFICESDTIUMA FP EE) DL
Evaluation of Fission Products Released during the NPP Severe Accident
(14) Evaluation of FP behavior in plants based on the Backward Evaluation Method
“TE HOSEER T, N R, R, GRS,
ST = wat NEE ERY
e S i

BREE~O FP it &, {509k & L TN R, BRETFEMOMERR EONEEN D, FP Ofii & (35
AT QEDTMERT) L C, i st = — ROREZ N5 2 & 2T,

F—J—F: @fEF, FPZRE), BRER. WITmAET

_
i

WESE WD 75 PN TO FP 28
SAMPSON (Z72> DB FH Rt = — R (FP (23U
B o CONRF MfENT) CRHMish, ER&bEnD
B, BT v A TCOBATROEEET —Z 73
FoONTE LT, WEEFESMT = — FORMFE
BEERGTT 5 2 L3 LV, BREE A~ FP i &
YK E LCoNEE, #RETEROMRERR L

[ 61 x@‘wﬁ%ﬂiﬁ'\ﬁkﬂi
| 6-2 RIBASIRIE~NIH

© ¥ DFP (7

2 PCVHRDFP

ﬁH 5 B O FF4l (WSPEED) |

B > PR EE(ORIGEN-2)

L FPREREANELTE R HBEHY
v RREERL O

BECHTS INSRET

3 R/B=I=0)FP 5 838 & M/ RE A& FP

DOREMEN D, FP OFLAL & X g G _ 2 [ enkaor |
. e i e sTmore |2 [1E%KkmorP |
T AT Lf\ WS AEAT 2 — N OREEE % FEAn [ B Rki=E IR oA |
TBHZ EERRT, [: Forward #fi [J: Backward E4f
2. FP BATETIVIEST R & 37 (B AR AT) E1 FPRFOEETOLR (ESREBF EREHT)

FP O FERBATT vt R LA W &5 mfEAT

O B 2 IR 1 IR,
3. RITHER

W R FRAT DR AT D T BREBEAUH EL[2), 15K &
FHI[3] 72 E B LR O BCs iIconTo
7T MRIRTOS ANT U AFHEOR R AR 2 1R
T eI, AWFZEDO—ENIL, RRFPEEEFEN - 154K
RIRFEEMB S (ORI PRIRBUATE O & EAb)
&I LT,
S£ZE3HR [1] S. Uchida, et al., “An approach toward
evaluation of FP behaviors in NPPs under severe accidents”,16th International Topical Meeting on Nuclear Reactor
Thermal Hydraulics (NURETH-16) Hyatt Regency Chicago, Chicago, IL, USA, August 30-September 4, 2015. [2] H.

Nagai, et al., ” Source term estimation for the Fukushima Daiichi NPS accident by combined analysis of

EEEE A

B2 KETM =& D<

2 SAMPSOND#ER (KDL
(CAMST—ATFIvY)

3 SPEEDID S {H#E R E D<K

4 BERBREESMAETICE ]

X2 137CS’EI§1§&LT—VZ/(5/Z

environmental monitoring and plant data through atmospheric dispersion simulation”, ibid. [3] S. Uchida, et al.,
“Evaluation of Accumulated Fission Products in the Contaminated Water at the Fukushima Dai-ichi Nuclear Power
Plant”, Nucl. Technol., 188 (3), 252-265 (2014).

“Hidetoshi Okada’, Shunsuke Uchida®, Hidetoshi Karasawa®, Ayumi Itoh?, Marco Pellegrini® and Masanori Naitoh*

YInstitute of Applied Energy, *Kaken Inc., ®Japan Broadcasting Co.
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[RFIFBEEESICH TS #% s R E YR 280 1
(15) CAMS S ERHIEEICESI T Ly v a vV —HD

G CE FP 28 OFHfh
CD#%%5) Evaluation of Fission Products Released during the NPP Severe Accident

(15) Evaluation of FP behavior in S/P based on dose rate measured with CAMS
*NE BN, Bl X2 BERE FEHdH  NILTYZ <3l
Mk EA|'

WG EENTIC X 2777 v NN FP ¥ EhOFHifs & LT, SIC ™ CAMS (Containment Atmosphere Monitoring System)
DERFT—ZTHSE ¥ U2k T LT D FP OT—/LKF, KR OB R & ORI L4 T

F—T—F: ElESES, PP ZRE), fREER WOTTART

1. %
WA & 57T > NN FP B ORI 141 & g
LC., %580 SIP IZFRE S+7- CAMS (Containment
Atmosphere Monitoring System) THIE S 7-frERT
—HHEASNT BV U LEELETDHFP OT—LKF,
AR OBEE A5 7 & ORFRZA L 27 L7z,
2. CAMS T® S/IC H b DIREZERIE : '
SIC FJFlc#iE Sz CAMS OfiE#K 1 IRIL), : RS
SIC 7 b DOREERITIEE . 7 — KO, ﬁ/<~7‘fx B1 s/cIcHiBEhi-camsitER
@F LV SIC _EHBEERIGIZ AT T, AIBIREZ AR S)
22— K QAD-CGGP2 % F\ TRl L7=[2], HRE! _ou\ﬂiﬁ

Hll[l

.0,

102 1 1 1 1

Fit RN 71— I SAMPSON T b7z SIC N FP &4 ] BRECERANETD
WOk, RFTRERTIE, 99.9%IkdT, K, B0  # e 70#;35;;%%;?}3”1 1

= NE S o -
FP E‘é\i 01%%?’(3@0710 %\g ———————
3. REXFVMEFER 58w DELZD ]

212 2 5% SIC @ CAMS TORERE R 2 5HERE T & b % 01} ﬁiﬁb\j FEAE LY ECHD

© - 2

L7z, fATRERIE, SIC DKALIZ L » TEE SN D )Y, 500 HF A %ﬁ?ﬁﬁ%i@ <5840 |
Mzl E 2 & HAEAME T2, ZOHERE LT, =K 0 500 1000 1500 2000 2500
DOIFH L' 7 AOIERE R OUKBE~DOWE 2 St LTV 5B, BFIFE L %O (h)

Bb. AT, P EEE - EYk R e e B2 s/cIZBSNI-cAMSEITE{E 0D STl 45 R 51

Mg (RERIZRFPRRBUERO & E ) 12XV Ef LT,

BEXM [1] KAE) BERFDFERBEAZROFEMRERA D =X LIZHT 5 RKER - KR E
THOFA - BE RS R T 4 RGO T O IRMERN2-11 12 514,15 BIZHIE i CAMS
EMENOHEET D FP BATAENZ-DVT)  hitp://mww.tepco.co.jp/cc/press/betul5_j/images/151217j0130.pdf

[2] ORNL, A combinatorial geometry version of QAD-P5A, A point kernel code system for neutron and gamma-ray shielding
calculation using the GP buildup factor, QAD-CGGP, RSIC Computer Code Collection, CCC-493 (1988).

“ Shunsuke Uchida', Hidetoshi Okada', Hidetoshi Karasawa', Ayumi ltoh", Marco Pellegrini* and Masanori Naitoh*

Ynstitute of Applied Energy
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[RFIFBESREIC & 1 5 MSHER 2 R4 st 2 8h o 5T
(16) BWEHRBEHOH TL Yy a3 T—ILh oD FP IR
Evaluation of Fission Products Released during the NPP Severe Accident

(16) FP release from S/P under decompression boiling

CREEOSUEL NE R MBS KR GHE bt
A7y = wrat NEE ERNT
bR T
NIRRT & 5 EHE SRR K 0 . B A 2SN B L ARRUCFIET 5 3 2 hoEIS 2SN
L. A MARESRICIZIZELS) LT FP IR 5 = & 2 b,
F—7— F s g, FPEE), UL
1 #8

BTy a T —I(SIP)TOAY Z 7285 FPBREMREIX, 7 — VAR B AU O < &2l

(B

BT4 2, 72, METIZHD SIP B MEICEBICHE S D & BIEBIEIC &V KEDAKD R
R END, ZORE, F—AKPOFP O—F3, I A b EWTERICHHIND, ZOMFRE, IS
BRiEE 2 HWCEREL L, RUME1,3/4,1/2 inch
2. RERLEER C&j
FEAEE 2 1 IRT 2, ZARBA LTI LA Dﬁ?ﬁ

b— X —%%iE L, 154 CITME LEfIZAR & Lz, v
NV T ZBRAT . ERERRNEN D RKEIZ R o TR
TRY MV T ZPAD T, [BUEZRN O KR & ERUR
MR APE LTz, WHIREX, BREEENLHREIH L,
RT A=K %, WHE(NaNO3 & Csl) & X MER GRERH

I SrL&Fa—TH |
RREBBEERI/10)  AHE
(154°C 0.4MPa)

J—>

W) L L7,

FRIEBIGIE, B R & TR BN ORI & AN wn o=
TE->TRDE, 7o, WHEHBITREIL, EINAL X1 SREREEE O
W@QEE%%%E%W®@%E£%Tﬁof*

Wi, ZREEIGIE, RRMEEE (v MER) 0.20 ————
BRI BRI B LTI L7, L T %16 T A3/4 inch o
3 - = 507 URET IR SO IR it.[ 0.12 1/2 inch Ay
L, K2R Lo, WEBITEHEIE, &K = i
4o 0.08 | A3/4 inch, CsI A
T R FE (AR RSB AT b LT LT, 7858 ®0.04 e
HAN 0L LT Tk, WHBATHAIEE0 ThoTz, %OﬁO 4
0. 00 0.10 0.20 0.30
F7o, WEHOKEHER bR -72, Zbid, WE HIEEIE )
VB Z D S A RAMERR L, I A FRICIRERTRY A E 2 ZABEG L EEBITEREGOME
NIZT=OTh D, Ar—AHRICONTIT#ERT 5. 7238, RFEO X, RFELEFEF - 15RKREE

Fefilhe (AR RIUEIROENR) 12XV = L7,

“Hidetoshi Karasawa®, Shunsuke Uchida®, Hidetoshi Okada®, Ayumi Itoh!, Marco Pellegrini® and Masanori Naitoh

The Institute of Applied Energy
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2016 Fall Meeting

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

[3K10-12] Filtered Vent
Chair: Hidetoshi Okada (IAE)
Fri. Sep 9, 2016 2:45 PM - 3:35 PM Room K (Kumume City Plaza - Assembly Room 1)

[3K10] Development of evaluation method for two-phase flow in Venturi
scrubber for filtered venting
*Yasuhiro Nakao', Naoki Horiguchi'?, Hiroyuki Yoshida?, Tetsuya Kanagawa', Akiko Kaneko',
Yutaka Abe' (1.University of Tsukuba, 2.JAEA)
2:45 PM - 3:00 PM

[3K11] Development of evaluation method for two-phase flow in Venturi
scrubber for filtered venting
*Naoki Horiguchi'?, Hiroyuki Yoshida?, Yasuhiro Nakao', Tetsuya Kanagawa', Akiko Kaneko",
Yutaka Abe' (1.University of Tsukuba, 2.Japan Atomic Energy Agency)
3:00PM - 3:15PM

[3K12] Gas phase jet behavior during pool scrubbing
*Kazuki Yamamoto', Yuki Narushima®, Akifumi Miyazaki', Tetsuya Kanagawa', Akiko Kaneko',
Yutaka Abe' (1.University of Tsukuba)
3:15PM - 3:30 PM

©Atomic Energy Society of Japan
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() L—Y—ZEHFHICKIRNARKERE S 3 HDEH
Development of evaluation method for two-phase flow in Venturi scrubber for filtered venting
(3) Measurement of liquid film thickness distribution in flow direction by the laser displacement meter
R RKRY, MR e, R F2? e it e BET L PR B
YRR, 2R

TANE— PR P THOWS AW F 2 ) =27 F8— (VS) NOREFMEFEOKEL HNE LT,
A TIL, VS N TORBIE S 542D T, WL OPOFEIGRATORYERE S 3 X ONRIED T 6 % F25RiY
IZFAARTRE R Z R~ D

F—J—F: X F2 V=TT~ BRMEER, 'K, ERES

1. #8
JRFIIFEER~ORENLENTND T A NF—(FERX NV AT LO—DIZ, BEONF a2l —R7
FN— (VS) IZL VR SND AT LANRDD. VS NI SN AEFETIZ LY, BN E I35 Y 7 A
MOIRRF~EFE S, BREBITOND. IEREFICB W TR SN D BRIREZEIIC LY, VS N TIHRES &
OMEIREANFEAET 5. VS WTOWER DT IS T 2 #8835 £ T, #WIES KT TRELH~DL ZLITEETH
5. AT, VS A TORIKE X IZOWT, ThENOFEIZRME TOVRIE S B X OO HIZ O\ T
FERAICRRERT U7l S 2 3 L 7=
2. EBHR

BEFR[1] & FIER D HTAR VS RLEBRIK R 2 W TRl 24T - 72
B 2 h A /KEE% 1000mm & L, MEiECo BT KR bt
% 85~290m/s T LS, L—F—ZNE (F—x R LT
9030M) Z MW THRIBE S Z5HI L7z, £72, VS NZIRN DK

Liquid _— .
Film

BARE LT, JEAHT, LED BXowEEEs A7 (s er (I 10.6mmatiy _
o 7L Phantom) Z UM 8w 2 54 RS 0 RIEEEHE L Fig.1 Typical snapsg:?tg{)élrf}md film in Venturi
7.
BOO_IIIIIIIIIIIIIII
3. R -BE ) 3
M L 2> U SRR 126.4 mis (235 1) 5 Al b AE S oo — 51 % [X] ;‘me
VIR, BRI H 5 BOE IS TH S, WIbickoT, B ok
% PN 5 RO S ICE LR S hie, Wi amE o F
KT % VS NEER COWMEO TR S 21 2 (R, WiEE 3 200F
R SARGEE ORI, RO T S A L, 4 i, L
BIE, WBIE S OZAGER O MR & FHIEE Ot o 72 0 %0 100180200 250 30
Superficial gas velocity in throat part m/s
o, WEEFZHSOTTETHS. Fig.2 Liquid film thickness at throat with variety
BEHk of gas velocity.

[1] FE®, 2016 4 H AR 1 FRROFER
[2] Horiguchi et al., Mech. Eng. J.,1(4)(2014), 1.

“Yasuhiro Nakao!, Naoki Horiguchi'2? Hiroyuki Yoshida?, Tetsuya Kanagawa' , Akiko Kakeko! and Yutaka Abe!
1 Univ. of Tsukuba, 2 JAEA
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(4) FEREIZEH 1T B EED 5 DO REFED A RILER R
Development of Evaluation Method for Two-phase Flow in Venturi Scrubber for Filtered Venting
(4) Visualization of droplets generation on film flow in diffuser
UEOOEE 2, EH O EZ, R RK, e Em, e e, B E
VHUBOREE, PR OB

TANE =X hDTeODRF 2 Y —RA7 F3— (VS) OFRGAERELFHET 2 LT, L% %

BRI AEREOMIIIEE CTH D, AWM T, ERENC IS T D IR I A= DR & IR O Ui B8 Wi 47

i 2 G L=k R 2k~ %

F—IJ—F: R F 2V —R7 T3~ BRIREZER, "k

1. 8 AT, T2V —R7 T3~ (VS) OMREFM Tk

KON Z AU B etz o8 4 B & L C B o Al b 2B 0R

PRBAERRIT 2 0 L C & 72[1], Z ORGSR, Hlery s SRR TS T
TlE., BEFFD VS BRYMEREFHANE 7 /L THUE S AL TV 5 B FTEE D A

TR FEREIZB N THIRFEAFTAET 2 2 L MBI NI, £ 2T,

PEIER T O FE AU RN A B U7l A 5k L7z,

2. KB
2-1. EBUERE - ffF HEBRICHBEROBBERIZ MO, PSR ) s ';
&1 A< Phantom (Vision Research Inc.fl) &7 X F L X LeicaZl6 20+2  -20+2

(Leica Microsystems GmbH ) . ®[#i{kH L — ¥ —JJi CAVILUX Fig. 1 Flow direction of

droplet and liquid film.
(Cavitar Ltd.f) % v 7=, VS DL & VS 0 TR 2 #ie L

2000 LILILI LILILI LILILI LRI |
QAT S O B % 3R L 7=, AREEIE 5,000 fps, JeUROE tﬁ#F"ﬁ o2 sl | i
20 ns & L, A BHAAIEZI 4 R S 72, TREVAIEIIMER 200 KRR & 1000 .
AL - ]

300 mis. W17 KFEFERE 10 kPa (KIE 1000 mm) & L7-, N N TP
22, FER - ER VSHOKE (A48 BLOWE (AER OBH 4 2 002 4
Position at y axial mm
JFAl% Fig. 1 IR, y=2, =18 mm (ZH D AW A6 Bl L7z KD Fig. 2 Number of droplet

for y axial direction.

—HEBOMORIA L U TR~ 7% 0 23BEH A An > THRIR L 72 D it %, z il

J71) 28 mm DILKFEZIUNT | HRIED R AN L, z i m 720 c 80 prrrrrrrprrrT)

60 - —
<y WIE SIS bR BET DH T AR TE 2, ZOBO VS 2 g a0 L e, ]
F(z =120 mm, x =0 mm){Z 31T % y Wl 77 6] O E R 2 B QN 7 & — Egzw-l Lo
SEYEE O BT IR 49 AT % Fig. 2, Fig. 3 (2~ d, y #HIEJF A A 2> > T 04 2 0 2 4
BRI, BN S < 72 BB TH 0 | BNEBOIREREGFHIO% Position aty axal s

Fig.3 Sauter mean diameter of

B OFER VS HOTIZBWTHESTWND Z ERMHRTE 5, droplet for y axial direction.

3. #ESR  HLKEL T OWRIGR A DOBIZE L H O T OWIRAE O TS /A0 OFEM A B . W OAEBIBIR & 157,
At%IX, WRIRAERFTE L0 FEMICBIZE L. T OREME L R 5,

BEXHE

[1] Horiguchi et al., Mech. Eng. J,1(4)(2014), 1. [2] Y& 1 5,2015 4F A AJFFHE2HKOKE

*Naoki Horiguchi'?, Hiroyuki Yoshida?, Yasuhiro Nakao', Tetsuya Kanagawa!, Akiko Kaneko' and Yutaka Abe!

"Univ. of Tsukuba, 2JAEA
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016D KR

T—=IWRISEVTICEIT SR AEREE

Gas phase jet behavior during pool scrubbing

FIUATIRE L, RSB, EWREE L, @I L, erBE L, P
LR

JRA 3BT O EHEERITICIBNT, IV 27 T I X AR OFM D=1, FOHREET
IRBRYLE T NV DY EMGEN BT/ 5. ARETIE, TNV RA 7 T 7 &8 Lo FIEKRICBIT 5
7Y VAR KAEROSREE A RET A 2L EE L, J AVHAMENSKEICESLSE T, &
SIS L, VAT A v ak ot (WMS) ZHWTARA RROMEHIZIT - 725 R >N T

ISV

F—U—F: 7=V R7 I 7, [IKHG, FIHEELEL,

1. #8

T BB OEREEEFCBNTT VAT
v SRR AT D LT, WEE T L0 S MR
DIz, F—NKHPO EHK@FP O vy L EE
T EE A EREMICEET S 2 Rk 5
TWARA BEfFMENT 2 — ROWEIET L & LTI, X
Y MEMDH SN EEREIEFEREIR E L TaREE N,
ZOFIBITM oL LE#MEAIm E LTER LT
CEREENTWD., ARETE, YR 7FE
7 % Wi U 72 B 1k K R SR R I 0D 2 (AR A i 2 SR
RSS2 2AME L, 2 AV AR B KE
WCEDHET, mIBIAUbRE L, 72 WMS % H
WTARA REFHMEIT - BRI ONTIHBARD.

2. RBARRE L UERBREL

Fig. 1 12/ ZEBRIEE 2 F O CRARME T O i i
HURT 572012, 7476 LED 0=y 7 54 RME
Ik 7 XA Omm &L, & SEISEEED A
7 (HSC) # W TR A1T > 7=, FEBRGEE L
T, K« BRRTITY, J AVNEE6emm, 7 ~—
P A1000mm Bl B L, HAEITEEE YA S
Lok 2 R TIT o 7. B SEORA RRFHINCBE L
TIE, J ANALE E KR Z O TER S5 2 & CTHxf
A WMS OJRIENL & 2 22 5 Lt L7z,

3. BERUER

J ZALNEE 6 mm, AL ENFIREE 150 mis D5
TO J AVHEE S 1200 mm T O AR LR A Fig.
2 R L, J Vel 6 1500 mm i TOBRRER A R
oA % Fig. 31”7 . mid S ClI I LEL A &
FRABENE L, RKIBOFEEIIER TE 2o T2
23, VEEEWTIR O R A REOAAFHMZITH 2 & T, HEE
76.8mm F2£ 5 O K 5Ja DAFTEDHERR STz, 5 1% 1L WMS
EHROWCZT vy L EDRIEEE AR S.

Eil53

ATRERIT Ok 27 AR R 1 I hER% S 05 St IR it
(R7 e 7EpshRai) FEo—H s LTiToz
HLDOTHD.

SEXE

1000mm

2000mm

TA¥Y Ay at W

7.

7.81mm

Wire mesh sensor

High speed

«—— video camera

81mm

wwoOs

500mm
Measuring points:64 X 64
Spatial Resolution: 7.81 X 7.81mm

. Buffer tank
— y
- Y Compressor

Fig. 1 Experimental apparatus
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X[mm|

Fig. 2 Bubbly flow visualization by HSC measurement
(Nozzle exit gas velocity = 150m/s)

<

SNSHSHSHSNSRSNERS RS

[SI=); 2
cobooooboboDoDDDODS

S B IILI LS b B AR DY Y1 -1 9000 \D N0

Fig. 3 Void fraction distribution
(Instantaneous values)

[1] Hashimoto, K. et al. Proc. of the Int. Topical Meeting on Safety of Thermal Reactors, (1991), pp. 740-745.

[2] Owczarski et al., NUREG/CR-5765(1991), pp57-65.

* Kazuki Yamamoto?, Yuki Narushima?, Akifumi Miyazakil, Tetsuya Kanagawa?, Akiko Kaneko!, Yutaka Abe

tUniversity of Tsukuba
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[3L0O1] Generation of an MVP library with a Nuclear Data Processing System
FRENDY
*Yasunobu Nagaya', Kenichi Tada' (1.JAEA)
9:30 AM - 9:45 AM

[3L02] Development of Mitsubishi Heterogeneous Transient Code GALAXY-K
Yohei Kamiyama', *Hiroki Koike', Kazuya Yamaji', Kazuki Kirimura', Shinya Kosaka' (1.MHI)
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BT—5 0B R T L FRENDY ZRN=MVP 54 T35 Y DR
Generation of an MVP library with a Nuclear Data Processing System FRENDY
RE OER' ZH
A AR RS BR

¥ir — & s 25 A FRENDY Z WGl rL ¥ —F T /o a— K MVP OMEET — % 21F
L. R F~— 73R E TR LTz, £ORR, 1RO MVP 74 77 U & HIW TGt E & RIS DR
REeb525Z L aMER LT,

*—7—F : FRENDY, & T—20#E, MVP, BARVFI—Y

1. 88

JR I, BT — 2 O SIF LR E TEARTEE— N TRV I VAT A28+ 5 2
EHEABME LT, SO T — 2B v 27 A FRENDY(FRom Evaluated Nuclear Data librarY to any
application) ZPBHI¥T TH 5[1], 4., FRENDY DE P = —/L[2]% ATl 4% — % JENDL-4.0[3]
ZAUELLTMVP 7477V EZ{ER L, fn_XrF~v—2iEEFER LT, MVP 7477 UfEk=— K
AT I LICEM[4] CTER SNTZ0ERD MVP T4 77 U & W GHER R i U, FHEREZ MR LT,
2. BT — 3 RBERARNVFI—VHE

MVP 74 7 Z UAERRIE, IRD 5 DDRAT v 7203 bbb, (1) KAV b U A XWEimfE OERK, (2) 5
BUE (I —~4R50) OFE, 3) #ET—TIVOIERK, (4) BFMEHELT — 2 OLEE, (5)MVP 7 A 77 Y
~DfEE, RO LICEM 21— R 25 A TIERA » b U A XWdE S OERIC PREPRO & AT A[5]%1#
LT3, 4 FRENDY £ ¥ a—/Lb &2 HWTHRA > b U A X% fEk Lz, B bics3+ 2 8raa
721X, LICEM & [FERIZ 0.1% & LTz, Alal, N F~— 7 R CIIARERERBAEROFHEIZIA X v T L,
eRT — T NV OIER, BT EELT — % OWMEL, MVP A 77 U ~OfRtkiL LICEM O 2 — K%
VN2 BRI U AR R (Godiva), B Pu A% (Jezebel), 247 UO, (AR (TCA UO,), Z4F MOX 45%2(TCA MOX),
BFRIR IR R (STACY)IZ X T D FE R F~— 7 HREEREZRITRT, ZORNDL, EORRIZENTYH
0.05%LL FOREECTRRT A 77 U OFERE T D2 L3 h D,
3. ¥R

FRENDY E ¥ =— /L% H F o BN F~— 7 FER RO

U\T MVP ;,]) 7; U 7&{/’35\2 i}il}% ICSBEP %&j’i‘%‘{%% %;ﬁf%{%%ﬁ FRENDY
\ ID (FRENDY) (LICEM) /LICEM
NS = N =
L IERT A 77V LIZIER Godiva  HMFI-1  0.99807(14)*  0.99774(13)  0.99967
e 4 NAS) -
FORMANFENL L ® Jezebel  PMFI-1  0.99856(14)  0.99845(13)  0.99989
LT 4113, S
AR LTo. Akl FEoTHE TCAUO,)  LCT6-1  0.99974(18)  0.99974(17)  0.99999
07— o 7
7= & R T AL TCAMOX) MCT4-1  099732(17)  0.99762(17)  1.00031
— X 4LE 3, FRENDY C%Efi
STACY  LST41  099799(16)  0.99787(16)  0.99988
THTFETHD,
HEINN OEEIE 1 IEHERZEEZE L, 0.9980720.00014 & Fide,
BE R

[1]1 ZH., BT 55 2016 FOFES TN0904, [2] ZH., BFR. R T /1945 2014 EOHFE 022, [3] K. Shibata et al., J. Nucl.
Sci. Technol., 48, 1 (2011), [4] . fth. JAERI-Data/Code 2004-011 (2004), [5] D.E. Cullen, IAEA-NDS-39 (2007).

"Yasunobu Nagaya' and Kenichi Tada'

!Tapan Atomic Energy Agency
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ZFFHNEBEHED— F GALAXY-K OBF
Development of Mitsubishi Heterogeneous Transi@deOGALAXY-K
Bl PEEY, N R Lk R, MR R R R
TZEEL

EHEEF R OS2 — R Z Bry L LT, =ZEMZRi=2— R X7 A GalaxyCosmo-SD#& -t
Ba— N GALAXY (ZEWRrMERIRARRE 2 A L, FEEIEIERI S = — N GALAXY-K ZPHFE L7z, v F~
— 7 RS 2 JHWTCRRGEIS &0 | 2 ROCIESVEIRR OB PEREAT 2 . TR O R Siga— & LT
FIR R TEMTE 52 & R L,
F—TJ—F : GALAXY-K | #JEGIH, #Fit%H = — N, Characteristics:, JF¥E
1. #E BMBENROSEMEo— FI%E B L LTIEERIERH = — N GALAXY-K % Bi% L7-.
GALAXY-K TiX, Characteristice |2 -5 & 2 ROCIEH BT & BHIR Y v, M 1 DFHR 7 m—(2H5<
Nl NNBREHEESMFE L ORRIZEY ., Ry 7T =T 4 — KRy 7 2ZE L cmEEE £+ 5,
2. BHHEFE GALAXY-K Tid, ZMUKFEVRIE R ORI Z(LHA Fo L&, RpMfENTE L L TR
¥as s+ o EN 2 L () Q& < . BRI ICAR B 5y 2 i FIREIC B TET 5 2 & T (@)
Characteristicg |2 53 < ErRpERF Ot H 2 & [F] U TRtk & | FEWEMRICI T D REFHK T O A4
FEFRERMHT 2 2 £ TE 2, RNQDTHEFIEHR TIX, &7 A 2 MRAFA Ay (s) & BT
B EE R QT IS L 2o, ZH 2 BRIEs MBI RBA4 5 2 & T, BiA T » ZITH T D yo(s) DI
FRAREE 720 A VHHEOKIB2RHREZ LB L T\ D,

wldsi zy s )ai) o v

@@Jwﬁ%}(l““%hmﬂ@lﬂﬁmﬂW@Jb%@WMMMOQ

voaN v° vlant 9 u°

3. SR Characteristic:2 253 < B MERH FIEORIE L LT TWIGL X F~— 27 Bfighr 2 9206 L |
B DR R FI A R o — IS L R L o Bife — B a2 MR Lz, £/, IEWEEKRRICBT 4
BHEEEFHE L OFE B2 B0 T-RAMIEL LT, NSRR RIAERMINT # %M L7-, M2 LY. GALAXY-K
WL AR EREITIEM & BAFIC—% L, Ry 7 I7—7 40— KXy 2 I LMD TFE2E0EH IO
RFM B 2 @I PRITE 5 2 L 2 LT,

4. $ER FEWEIRPEHE 2 — N GALAXY-K ZBF L. ANXYF~—7 R ORI 218 U C, @
WrickBi 28RiE=a— R & LTO GALAXY-K D i1k 2 iR LT,

PPy 25 25
GALAXY HFHERH T (120500 ] —HIEE (BE X —RIEE (B35 XHk)
% 20 « STE{E (GALAXY-K) 5 20 x 5t EL{HE (GALAXY-K)
RIS ARG % 15 B IE
H 4.48% H 3.48$
R ﬁ 10 alo
5 & 5
0 > T T 0 T
0.000 0.005 0.010 0.015 0.020 0.025 0.000 0.005 0.010 0.015 0.020 0.025
FM[sec] F¥M[sec]
1 HET7o— 2 NSRR RIA FEEREHTHRE L (&£ @ ID 356-15 45 : ID 356-16)

%%xﬁ [1] K. Yamaiji, et al., “DEVELOPMENT OF A NODAL KINETICS CODE SYSTEM GALXYCOSMO-K FOR PWR TRANSIENT ANALYSES", ICONE20, Ahaim,
California, (2012), [2] B. Yasinsky, et al., “TWIGL- A Program to Solve the Two-Dimensionalwd-Group, Space-Time Neutron. Diffusion Equationshwlemperature Feedback,"
WAPD-TM-743 (1968). [3] K. Tsuijita, et al., “Higher order Treatment on Temporal DerivativeAsfgular Flux for Time-dependent MOC,” 2012 ANS \¢in Meeting and Technology Expo,
Nov. 11-15, San Diego, California (2012)[4] IS Fille et FI231F 5 PCMIEAE O BES) J) 35 K OB BRI SIS 39 K FE M. 028 (JAERI-Research-2005-022).

Yohei Kamiyama, "Hiroki Koike!, Kazuya Yamafi, Kazuki Kirimura and Shinya Kosaka 'Mitsubishi Heavy Industries, Ltd.
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3 RIETHLEFEEMEHT I — F TRACE/PARCS DIRFER U L1 REEER;
(1) PARCS ZRAWV=ARVF T — Y REDEHT
Verification and validation of the TRACE/PARCS code;
(1) Analyses of the Benchmark problems by PARCS code
ats RAr, W KR
IR IRET R EE B g 7 —7
PARCS DRRFED 7201, [FNA TR BT = — FORGEICHRA < AN DTV DN F~—7 REOMRE

M & it L 7 i R DWW T3 %,
F—7—F : TRACE/PARCS, IAEA3D N> F~—7, LMW X F~—72, NEA/CRP3D X F~—7,
SRR, — NYE, AT
1. i FFFT o 0 bEBGE G N EE L R D FE (PUSE R QR IFE IRHERE e L Fi) F iR
Bric 7z - ik, BEfestHIC SKETCH = — F2EH L C& 7z, BIfEEME T OB Mira—
TRACE/PARCS % #5532 B8N = — K PARCSUNL, &% ITBERIEIZIB T 25N 3 ot /)
A% SKETCH & [AERODOZRELE , — RIEIINZ T, @Stk CoMii+ 2HEEL A L TR, &
IRIGEEE B, MOX JREHE % & TR IE B ME DR E WL DT 2 L 0 @WK TIT 9 2 &R FRECTh D,
Zh &l E 2 T TRACE/PARCS = — R& 5% ORZEMHTITEANT DY 72V [ [7 72— N ORRGEMR O 4 74

TeFR. FERRFENT ~D 1 AR 2 FRE ORI ICHL Y flA TV D, %1 NEA/CRPARVFV—YB O E R EHEE
AKfETrx, BN CENEME o — FOREEICIEILS b Tng PARCS | PANTHER

Ny Fv—7 % V72, PARCS = — RORGEC DWW THET 5, |[BEROYBEpom] 11286 | 11353
2. FRHTHRE TS THhHD 3 DO Fw—7 OB TR L 5 E—%V 7 &E 2.188 2.187

D Ch %, IAEA 3D <> F~— 7 [EERE. 150 20em ORREMES (k| HEIE(EEpom] | 944 958
177 RI1Z 9 KOSHFEAGIHEE L 4 KOS AFIEENEE S 5 ;
72, PWRFLOFEHDEFHEMECTH L, LMW R F~v—7 —PARCSHEATHER 2\

RN, 130 20cm OBREHESIRA 77 (REER ST\ 5 1/4 4F  * | D PANTHERFR i fi
DERICBNT, 2 SOflEEE Y 7 Z2E L, 60 BFICHIZY

1Dy 7 ORIEEE S E >0 DS 7 OREBAFAL T #

TOLKIBEO PWRIFLOF I IBEG IR To 5. NEAICRP 8

3D N Fw— 2 BN, 150 21.606 cm OIREHES A% 15716 @ / [’\

SR L7 PWRAFLTH Y | EIRFHRIED b oflEEROH L ¥

Ptk i LB TH 5, }/ D\D\?
3. fRHTHEER TAEASD NU F~— 7 BRI, EMMEERE R ‘
FI N E—% v 755 A S HAMVENTURE 22— R) & flig Lz o1 02 gR(s) 03 0.4

R, FEBEEFIT 0.01% Th Y B —F 2 JRBITHRAGIE Bl NEA/RPIDRL FY—IRBEOBEMITIER

BRIZ X o TR OTATIREE TS 29%ICINE Y B< —F L7z, LMW Xr F~—7 B TIE, il

BRSO AR LRI TN DN TC, IREEIMIC KD RIGE T — RNy 7 R ST S IR REILEGH

= — R CUBBOX) & b L7 # e, 20 BAFIE D v — 7 fii % 4%/ il L7z b OO iWli# o —E % 60 7]

\ZbhTe o> TRIEMIZERIF CTh o7, NEA/CRP 3D <> F~— 7 [HRED & H# AT B OB IEMHT OfE R % 2 h

TN 1 KO 1IRT, EFEMITREROS A TH S PANTHER 71— FOFEREE DITZEHA v v a2k

O IR 2 55 IS L TRV 2 b O Th 203, B —F 0 7R BT IE — B L FilEG R O 72 513 14pem

ThdIenb, MEDMITHERITES —BLTNDLEFx D, Fio, BEMTHERE DTH, HHE—

IR RO — 7 ER 2 GO 2R n B —H L,

4. #5@ PARCS 71— ROMRGED 7202, N F~— 7 RIERNT 21TV TSR RS L B —8T 5

ZEEMR L, ERICMA T, /= RBEA TV a R4 A BRAT v T HEER LI GE ORREMIT 1T

VN IBJEREAT IR OO R B ORI AR L. T 24T O BRICKE RS E QMR AT, 4% S ik

I EZ W GEZ T > TV FPETH D,

BEXH

[1] T.J.Downar, D.A.Barder, R.M.Miller, C.Lee, T.Kozlowski, D.Lee, Y.Xu, J.Gan, H.G.Joo, J.Jin, Y.Cho, K.Lee and A.P.Ulses,
“PARCS: Purdue Advanced Reactor Core Simulator,” Proc. PHYSOR2002, Oct. 7-10, 2002, Seoul, Korea (2002).

[2] ARGONNE CODE CENTER: BENCHMARK PROBLEM BOOK, ANL-7416 Supplement 2, Identification:11, Revised June
1977.

[3] S. Langenbuch, W. Maurer and W. Werner, “Coarse-Mesh Flux-Expansion Method for the Analysis of Space-Time Effects in
Large Water Reactor Cores,” Nucl. Sci. Eng., 63, pp.437-456 (1977).

[4]H. Finnemann and A. Galati, NEACRP 3D LWR Core Transient Benchmark Final Specifications, NEACRP-L-335 (Revision 1),
October 1991 (January 1992).

" Daiki Iwahashi, and Tomohiro Sakai
Regulatory Standard and Research Department, Secretariat of Nuclear Regulation Authority (S/NRA/R)
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3 RITHEE AT O — F TRACE/PARCS OREER U H1EREED;
(2)TRACE/PARCS % FL\/- SPERT-III EEROEH (BESHAEH)
Verification and validation of the TRACE/PARCS code;
(2) Analysis of the SPERT-III Experiments by TRACE/PARCS code (Hot startup condition)
M EM, W KR, S KA
JRF- BT R EE R g 7 v —

TRACE/PARCS =1 — RO MR D 7=, SPERT-I EB D 5 b, SIREL NS BIT A ERr — 2 %

M LT B BN D W T ET 5,

F——F : FUSER NS, TRACE/PARCS, CASMO5, JENDL-4.0, SPERT-II FE, &iREH T

1. e ifIcsl & k&, 3 oG Afra— R
TRACE/PARCS D A - (i % 15 5712, TRACE/PARCS
a— FOZYMEMEGRO =%, SPERT-I 5 O &R ZEH
HEMTBT 23Ry —2 (LIF TEiREH I 7r—=2)
WD) BRENT LTz, AR TIE, T OREREZHET D,
2. RMTSRME  SPERT-II ZEBRIL. 1960 FFAUIZKIEICE
WTEM SN KIGERAERTHY 1R d &
B REHEAIKR 60 1K (56 8 IRIT M WIGH 2 &
o) KRF TV MENORER S, hT V=
VMEESIEHRL T E TRISEZBEA L, FFLH %
FHELZHDOTHD, ZDHrH, FFOLARREEZRH
260F (K9 127°C) XIUIH 500F (F9 260C) & L. #&A
B EE Ko OV HIRA il 2 28 b S B 7 S TR L7,
EREH N r— A (42232 r—R) &gl L,
FENTIC LB 7o B ROGHT I FE X . SCHR[11F 22512 LT
CASMOS5 @2— R (K7 —% 7 A 77V : JENDL-4.0)
ZRWTER L7,

3. BRETRER TSRO B LT, Test60 (JFD2A
FHREE 500F (260°C) . FEABUGHEE 1.238, A EF ik
14fps) (BT DI LHIICOW T, EBRFER & il L
T2z 7, 21273 T L8, TRACE/PARCS =
— RIC KBTS RIC W T, Loy — 27k
DM b oL, ERRER EBBTRFE%ETH-
oo 7ol BE— 7R OERIZOWTIX, EBREHO
RHENSICED LD EHEEL TWD,

F7o BRAKIGENE W 10 77— A BT 5 E0H
DE—ZEIZOWT, TR R & EERAER 2 ik L C
X 3IZRT, K3Wrd 80, AMGEDOEWE
BEHNEMZX LT, FLH o E— 7 EiE, STHR
RUIR SN A S OFIFE TERMSG R L BB
—H L7,

4. #8388 TRACE/PARCS =1— RiZ-D\ T, SPERT-III
EBOSEZERNSFEICBT2FELHIERZEDOE—
T ORI ERER BB~ L, 247
fENTRERZ 525 2 L 2R L=, 5%, miEEH
TG R OEIREH DRI B T D ER7— A 2O
THXUMMREEDDLITETH D,

BEXHk

[ axamrt stk

[ - o< e e i
(LRI B Y)

[ sxsmmraeam

gk v Mk

SN %)

X1 SPERT-IIZ 5k o 47 LA X

500 — SR R
é:zg /% AT 5
AR /AN
Ewo // \\§~

0

0.15 0.20 0.25 0.30

RE [ [sec]

B2  Test 600 47 .0 77 0 FEBR 5 K OVERMT i 5

500

§'4OO

=
30

200
=
¥100

0

0 100 200 300 400 500
FRAE R MW
3 JFC SO e — 7l ik

MEREZFEH D —2 327 —2) ©ObH, FFLAD

B

BOTERAMGERE NS 7 — A (B§107—

A) 7 av LT,
KT T —N—F, R ORI S ZRT,

[1]J. Dugone, SPERT III Reactor Facility: E-core Revision, U.S. Atomic Energy Commission, IDO-17036 (1965).
[2] R. K. McCardell, D. I. Herbon, J. E. Houghtaling, Reactivity Accident Test Results and Analyses for The SPERT III E-core
-- A Small Oxide-Fueled, Pressurized-Water Reactor, U.S. Atomic Energy Commission, IDO-17281 (1969).

*Tatsuya Fujita, Tomohiro Sakai and Daiki Iwahashi

Regulatory Standard and Research Department, Secretariat of Nuclear Regulation Authority (S/NRA/R)
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[3LO5-09] Development of Analysis Method
Chair: Hiroki Koike (MHI)
Fri. Sep 9, 2016 10:35 AM - 11:55 AM Room L (Kumume City Plaza - Assembly Room 2)

[3LO5] Development of three-dimensional heterogeneous transport code,
GENESIS(2)
*Akio Yamamoto', Akinori Giho, Tomohiro Endo’ (1.Nagoya University)
10:35 AM - 10:50 AM

[3L06] R&D of the Object-Integrated Code System for Fast Reactors
*Kenji Yokoyama', Tomoyuki Jin" (1.JAEA)
10:50 AM - 11:05 AM

[3LO7] An Investigation on Improvement of the Core Neutronics Design
Calculation Method for Advanced Fast Reactors (5)
*Kazuteru Sugino', Maruyama Shuhei’, Ohki Shigeo' (1.Japan Atomic Energy Agency)
11:05 AM - 11:20 AM

[3L0O8] Comparison of Fuel Loading Pattern Optimization Results using
Exhaustive Search for Fresh Fuels and Local Search for Burned Fuels
*Satomi Ishiguro’, Tomohiro Endo’, Akio Yamamoto®' (1.Nagoya University Graduate School of
Engineering)
11:20 AM - 11:35 AM

[3L09] Development of collision probability method based on Mesh to Mesh
computation (7)
*Tetsuo Matsumura’ (1.CRIEPI)
11:35 AM - 11:50 AM

©Atomic Energy Society of Japan
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3 R EEEEE 3 — F GENESIS DB$Q2)
SPn il & ALV IEF A RELDER Y &L
Development of Three-dimensional Heterogeneous Transport Code GENESIS (2)
Anisotropic Scattering Treatment using the SPn Approximation
LA BRI T I, =R el
v

LEAF % W= 3 IRTlak i3 = — N GENESIS (ZFEE T BELOEL D 00 O HERE 2 5238 U 7=, s O FEER A
FRFNBEE A FH 2 BN 2, Simplified Pn (SPn)ifTfll &2 FPEFIR O A EAmICEHT 5 2 & 23772, SPn
REHNWD Z T, BRFL TR REMEFHEFROE—A MR KIBIZHADT 5,

F—J— F : 3 RocHnEE% . GENESIS. LEAF ¥, FE% FHcEL. SPn Tl

1. #E :ASMOC3D /£ % F i S ¥ 72 LEAF B FE S & | @k 72 P OifdT = — RO 581 A B 5 L C GENESIS
P TH LU, A IEFEFBELOTD B L, SEEkm AT A VDl E O FIEICINZ, SPn
W& v % J71E% GENESIS == — RIZEIE L7,

2. BHEFE S HHELA T WO oIz, RFNCKET D R FIRO A E A 2 RELT D LERH Y |
— AN IT RTINS A VDN D, L RECOISEHHEELEBET DA, LEL R D AENMGE
— A2 MKIE, (L+1)? TH Y, FRICKHRE - Z2HHFICBW TEROIEEFHELEZ B ET 5250103 R
TERVWREERVES, —FH, SPniETIEH, MELINDIE—AY MUIL+D)TH S, LnL, SPn ik
IZBWT, AEE—A Y M OIRIICAHEN 2 RO D FIEBHEL SN T RN 2 b, %S
BELOT D U NTEH SN2l n e B X b5, ABFFETIE, Chao & IIARICK VIE SN FIEICE
D, AEET—AV IO AESMZIRET 22 LT, SPn IS ES S IFHEFBELOT Y N EFTREE L
7o SPn MTELTIE, HPETFHAZ bAOTT A Ei e LT, Tl & 22T WA OB THE G2 KRBT D,
TN TUIH R ERET D, o35, —RILIKR T, FEERmFAMEKE A2 HiEE T 5,

®1 EMEFROLR

I .. . el Lo =2 R
3. *ﬁEIEE'I'g N t /t/l/j—’s J: U\ 2OX20 %*#t /Eaﬁljﬁ) % q;;f uo2 MOX uo2 MOX
TR T = — Y TN A - e 4.1wt% 12wt% Pu-t | 4.1wt% 12wt% Pu-t

78 B /MNEUR (0TS SIIDISH LT, WA E T Tr 137576 1.19308 | 0.90435  0.85265
[HIFE 2 723560 (Tr), SEER TR BE 5 & O 2 ks 72 o0 10532"34’1 10321"74’9 1'00'13;/; ;ggzz;
FEERHWZ5EAEP0~P3), SPn iE% AW -84 (SP2, 0.02% 0.11% 12.32% 9.63%
P1 137461 118932 | 090222  0.85200

SP3) D FIMEE R DO & 7R3, A RIOFHFEIZBWT, -003%  -009% | -043%  -0.46%
. , . R P2 137513 119062 | 090639  0.85636

SPn L& W35G OREIL, PL IEELE D By, 0.01% 0.01% 0.03% 0.04%
P2 T2 b LB L 7e ot (KR [t P3 1.3;?01 1.12245 0.92(207 o.fizigs
‘ N LA . N SP2 137476 118973 | 0904968  0.85479
M) AL EWEAITIX, SPn EIC X 2Rl oKX o ooen | o oraw
M5 L B Cx B, SP3 137476 118972 | 090486  0.85465
002%  -0.06% -0.13% -0.16%

BEXH
[1] A. YAMAMOTO, A. GIHO, Y. KATO, T. ENDO, Proc. PHYSOR2016, May.1-5, 2016, Sun Valley, ID (2016).

*Akio YAMAMOTO!, Akinori GIHO, Tomohiro ENDO!
"Nagoya Univ.

20164 HARRFAFER - 3105 -



3L06

2016 D KE

ESERFRAT IOz ) MEERBRIN O A TLOBRMRE
(14) MARBLE DA%t - HilREEt EHRED HLIR
R&D of the Object-Integrated Code System for Fast Reactors
(14) Extension of Burnup and Decay Heat Calculation Capability of MARBLE
Bl B, M B2
UL i

PLRF DMENT S 25 I MARBLE OBRBEZTE Y W R—|2F = B = 7 HHEROT L2 B A L, i Ok
T—=BT7A4T7Z ) &R LRI REIC L D MEROFENATRETHDH Z L 2R LT,

F—DJ—F: BESHGHE, RREHEIE, AR 1TAEEE. 7= vy = 7 HPBEGI UL, MARBLE
1. 88

JFAHR D ARG RB W CAEEEVE EfEICIHMET 2 Z LIXEECThH D, BPEOTEFLET —% 74 7
Z VBT HEHAGRICNE R T — X OWET TN TE Y | BUEEH OMET — % & O/ ZUHE
F—% (LLF., BREEEERH T — &) 3% 2 JENDL/DDF-2015[1], JENDL/FPY-2011[1,2]& L CAB SR
TW5b, — T WHIFLDENT > 27 s MARBLE OBABEGHR Y V=IO DRFDOTA 77 ) &k
RIRIZIEF U7 BRM 72 R GE « FAEET = — U 2 AW TR R A R < 2 & A Al RE Ao BB AR L A B i S T
Wieholo, ZO7D, FEMZRAEE « BIET = — U ICKHEATREAR T = B Y = 7 HEBISGI{ELE (CRAM)
WSS BMEAERBIZEA L, BFOKT —% 7477 U %AW fEEGH R OB 21T - 7=,
2. Fik - RE

PREE TR ROl fRE & LT CRAM % IV 2 152D W T SCHR[3] %2 . MARBLE (281} 5 CRAM D3
HFIZONWTIE L[4 2SR TE 5, B O EEARE T — 2 1%

1.2 T T TTTTIT T T TTTIT T T TTITT T T TTITIT

ENDF-6 J:UD 7 7 A /L TR STV S O T, ENDF-6 JZ:D 1¥fﬁﬁ? 1
T4 BRI B (L~ TR ERL, M T L Tt ;
Y NSO « R T = — > % ABIICERT DhkeE E°° 5 ]
B LTz, SRICE DV RHOBT —4 7477 U TiRftsh Qos KX :
TV D B T — & 2RI LI G S TR L e o T2, Zoa: ]
» BiE Log [ e
BRAERFST & LCRIEFIS U (vaYOD ) TREESN L
7 B EBRE[S] & MARBLE (2 & 2 3HEE O &1F - 7= " qime after fission burst (s)
fE Rz 1 RT, Bk B O BB T JIRF ] O W B0 I E 1 Pu-239 BRI IRI 0 183 0> 218 i
Bl 2 0T, BRRFRREEEA () & (AR t OFFZ R LTc, 2O (MARBLE) & £Bifif (YAYOD) ot
BU7 5 FHRAE & EREIX L =B L TWD Z LB EGR T& 2,
4. HERR

AR DA S AT 2 MARBLE OBRBESFE Y L8 — % W - R EERGHE N FIRETH D = & 2R LT~
AH1%. MARBLE OWR¥IN—2 g U THIATE A L O ICEHT A2 TETH D,
BE

[1] J. Katakura et al., JAEA-Data/Code 2011-025 (2012) [2] J. Katakura et al., EPJ Web of Conferences 111, 08004 (2016), [3] M.
Pusa et al., Nucl. Sci. Eng., 164, 140-150 (2010) [4] #f(L%VA fi, JAEA-Data/Code 2015-009 (2015) [5] FkILIFERL A,
PNC-TI260 83-05 (1983)

*Kenji Yokoyama, Tomoyuki Jin

Japan Atomic Energy Agency.
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R RERFOKERE C & T 5 BT FEDFHMIEDIRET(5)
H AW & 1 S HEE EICE T 515
Investigation on Improvement of the Core Neutronics Design Calculation Method for Advanced Fast
Reactors (5) Investigation on the cross-section homogenization method in power distribution evaluation
R R Ul B, KRR ERY
b H AR RS BR b

I OB EFFIEDOBGEE « 2 4 PEHERE R O SRl —BR & L TIT - 72 750MWe #k D F~ U 7 L
o Bl EdAR DT W H D o3 A Rl I RSB O RS R S v, £ O FEER B EROErE L ELFIECH D
ZENHBEMNE RS, £ 2T, WEROWELIZET 2 FIEOWRIZOW TR Z1To 2 &Ik, &%
JrTal Ay oA Al O e 2 X o 7,

F—0—F WA, Wk EAL, mEE, Gt

1. ¥#E

ENEIE O R EF FIEORGE « UM R R O HEN STl —B & L CTiT-> =EBKH /) 750MWe D
j ﬁAYAfﬂﬁﬁkﬁODHjﬁ’\%ﬁéﬂﬂﬁ ICBWT, BRETHIERTRLX—F T hrnrik (CMC) Ot R
W2t L, B AEIFORMBEEN A ONTEBY | ZOFERAWHERBOWEICH D Z L2 Snc LD
4, Kﬁﬂf %, WO BEACIZBET 52 FIEOWRIZHOW TR Z1TV, Aol OSGEIZE T 5,
2. E™WBETILORKRE

WIS E AL D A 1 = X LREAD =8, EEE T v aiE (GMC) 12 X 0 FELEREE A2 B B -
TRZROFLEHEIC LV EOHEHEZSRME LT, WL GMC &AW TEHSHICHE L 2T 12FT
NEBHATHZLITEY, Lﬁﬁ%ﬂjgﬂz DR #ODEEI@@‘JM?OKO Fig. 1 IZRT X 9 129Ekd
B0 WA B AL 21T - 72854 (Conventional) (213, FEZEDOR T UEIFIEN R O =08, BBV RL
il (iﬁi*ﬁrt"/&ﬂﬂﬁiﬂﬁ%i@gﬂ:) kﬁ/\ﬁ‘?'ﬂﬂ?ﬂ’ /7°i[5 (7 //\%é:%/\ﬁif'ﬁ%‘jﬁﬂﬁ%iﬁgﬂz) AN
R SN 5 2 SEIR O LIEL 5 L (2-zone GMC) Z i L7235A2iE. WEALZ R WEA LW
ROFERNESND Z R hotz, DO LI, J@*ﬂ%’g%ah%ﬂ/\/ RVER & aiicb\i/\{d&?ﬁﬂe
Y v T OWEEZ KB 5 2 12KV RIS FPETHA O AEL D K X L E DRI 380 TRy 2
HAEOLEALRELZ M T Z ENEETHDH Z L Z R L TW5,

3. BEtFEDRE 15

2.OMFHER LY . FLAECELNE A
PSR A R TR O BRI RS g M0 AL ;
o LtkESE L LTSRS NG, 22 8 os . BN i
<. FLRE TR RN TETR 8
S AEEARNTLREOBIc Ly 7 ¢ £ 00 &
T 47U, LIRS EY KK TEE 205 /
(P E C XS aWilea EiTH e ﬁ%éﬁfﬁﬁ@*§ ;;.f 1.0 4 ==A=- Conventional —o— 2-zone GMC 2

B v %5 )71 (Core flux reflection) %
A Te, F7z, FlileHiEE LT, BREA 15

—@— Core flux reflection --X--Re-homogenization

8 | 9 | 10 .10,11

> R E A ERF ¢ » 7 HO 2 o olslzlslalsloln

WrimfE 2 2 Ao LIEBnEET L Inner core ) Outercore | RB
/«fr ZH. A ayer

GMC DJFE;\ £ IFERI AR 2 ;Efz Fig. 1 Comparison in radial power distribution by simplified GMC model

A SR A O CRT IR & T E and improved method relative to heterogeneous GMC calculation

{b4 % J51% (Re-homogenization) % uit%wio
FREhiE R4 Fig. 112 d, M FEICHE L CHREOBRENK > THWD 00, JFLEHEOEREY KBS+
7-EAbWnEAE O A L . Ao AmRHio— /EODE&%ﬁi LD Z LDyl
4, $EE

WA S HE %5 W )3 A0 ORRZE O FEZR DR EL S RV & B AR X v v 7 O Wi Al o Bl
¥ H D EER LT, £, IRERMTIEICE SRR TFIEICBW T, FLEHE TE LT
PEF R AR Tt EIC T 52 Lz kv, HOOHTHED —EDUENK S iz,
BEXE
[1] S, fl, AABF S (2015 4FFkD R4 A30, [2] 8, fh, AARF+F1%5 12016 EFEDFES] 1021

“Kazuteru Sugino®, Shuhei Maruyama® and Shigeo Ohki®
1Japan Atomic Energy Agency
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ﬁ%ﬁéﬁ%?&&lﬂ%ﬁ%ﬂ%ﬁﬁ%ﬁ %ﬁ%ﬁbﬁf:%ﬂ%ﬁl \Z—VRBEIED

Comparison of Fuel Loading Pattern Optimization Results using Exhaustive Search for Fresh Fuels and Local
Search for Burned Fuels
AR OESE Y R ROkt IR EmR!?
A NG

BORBHLE I DWW I RBIRSR 2 50 U, BRBEREHI R U CIREHEIRR 2 W o 2 R PR £ 7213

B0 2 RS Z S D FEA PWR S ODIREHBLE O fai bIZ@E M U, £ O b R 2 ik L7z,

F—0—F : &b, BBHEEM N Z — ) BEERR, B0 2 R

1. ®E

KB N 2 —  DERRITEE . = V=T ORFHAIC DT HUTHRRIC TITDOR D 2 LR Z 0, B

32— Ui, MG DY RECEORRICHTR T 2METH S Y, Lo Laes HREHES RO/

HEDOERBDIT R TH O BRBZERPBIRINZ &0 BEERRIIIFRENTH L, LR ->T, ZTNETIC

IFBEX e E LIEE WO & T OMRIRRIERE, SEISERFEPRAONTEZ, LMALERLINGD

WTNDOHIEY, fRZEMZ RN N—F 5 Z 3LV &0 ) B R > T, £ 2T, ABF%E TR

DEFIRIEICES &, 2EIRBROMMENEEL TE L2 0E» Lok b FIEERET 5, ARE CIIRBEER

Ze g T2 PWR P LIS U Tt FiE 4 2 TR R L. B FIEL E Lo R4 i Ll T 5,

2. EEFE

REFZ2BICHBLTUTOFIED. @%173,

O GdHAEHELEIZ DN TETONRNZ — 2@ LES (No.l~NoN) %25, ZIZ T, NiGd#H
B EOSHAGDLER TH D, Z 2 TEEFREHIF DAVERICEET 2 b0 L35,

© GdEE No.i 7 Gd FREHEE & LTy M5, £0%, BREEREIAZ T 2 AICEE L, Rk
ROTDOYBILE LT 5,

Gd HREI R R+EHRR & W22 RURFTHRRIZO@ITNZ . L TFO@~®I Thaifb 1D 2,

@ QO THRIAWIEEND T & DTRBERREL 2 2 (R332,

@ Q@ THEEEOFLFEZFMET 2, @ THIEEENMENTW L@ THEEELZEHT 5, @
THFTZBLE DS ARTORLE & 0 Ak L Tz 5@ TRRBEREL 2 AZHid 2 RTOEREIZR T, @@% <
DKL, KERED ERICE S E CRFTKERRZZIT O,

® O~@OzxBEEOPHIELEN B FEM L, Kb B> 7o fifz Gd BLiE | OfciE b f &+ 2,

© GdALE i=1~N £ TIZH L, O~@DFIEZ#: D Iz,

Gd SHTREH BRI RHABERR B S 1 2 (A2 #2012z L FO@~®OIZ Tl 2 5,

@ QO THRIEAWIEEIZOWTE R I DIRBERER L0 2 (KR Z 1T & OIF DR 2 T 5,

@ OITTHERD KWFLFMEE R Lo E EITT 2,

® @OTHEEEELZEICO@DEZMYIRL, WEIND 2HWZHP 72D TR KT, SEEND 2
A 72 < 7r o TR OBLE 2 Gd Bl | D Fcm kiR & 32,

©® GdEE i=1~N ETIZH L, O~@DFINEZ MV KT,

3. KRIIEtE

3N—T7 PWRIFLAMRICIREFIE 2L EN L, MRA I Uz, 2 BRIRHGHR 2 VTR BERH A 4 52

i UE ORI & S L 72, B RIBIEIR e 2 B U7z i B —F 250

TIREE D IR & U B IR/ NS < 70 D REHALE 2 BRFR LT, 300 | NEERREAVES ARIER

4. FEEBR b 5y 3

Gd BB E = & 25 L 72 TR OfE R G b Lo PO o W 150 |

HAOe—% 2 7% o e 2 877 A2 1815)% X 1127, X 100

1k, WMFECBWTHAOE =% ZRE/ NS 2% Gd i il

0

R ﬁ bbeo, o0

Eli/ﬂé Gd Eﬂ[ﬁ@q:‘@/)\i&’(&)é: <1:7j§§7\75)50 ifi\ Gd @E‘L: q;,)\ &S (;,’\ é)\ /\(,)\ q;,)\ o}(,,\ Q(,)\ ’\f)\ 'ﬁ"\
CICHRREM B LBAITIIRYS Y 2 KZHOIEHI> N LY ST %0‘”'\@‘\ PRSI
FEE A ER T X 72 Gd B EORD SN L RS, MR

SEHt 1 Gd HREHRRE Z & OH ) e —% 0 7R3
[1] K. ISHITANI, M. ADACHI, J. UENO, A. YAMAMOTO, "Development of Multi-Stage Stochastic PWR Loading Pattern Search
Code SAMPLS,” Advances in Nuclear Fuel Management IV (ANFM 2009) Hilton Head Island, South Carolina, USA, April 12-15,
2009, (2009) [CD-ROM]

[2] Y. A. CHAO, et al., “Loading Pattern Search by Branching and Bounding Batch Patterns Enumerated Under Constraints,” Proc.
PHYSOR2002, Seoul, Korea, October 7-10, 2002 (2002) (CD-ROM).

*Satomi Ishiguro?, Tomohiro Endo? and Akio Yamamoto?
'Nagoya Univ.
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Mesh to Mesh EtE(CE 3 < EEMRZDOR (7)
ICEELMAEHLER XY AROBEHFE~DERA
Development of collision probability method based on Mesh to Mesh computation (7)
Application for transport calculation of XY geometry with IC method
AR R
B RAFIE AT

18531 D Ak (Mesh) 70> & FEI A~ D T ZEME R 2 N2 U CRIE 9 2 W28 RIAIC I T BB TR CIRIFfE o 4
D ERMER A SRR T 2 FELHE L T2, RNV ORBHERDT —7 i bEE O XY (K55
DEEMERZEHIFIHE L, ERERE (I01E) LEAEDELF T, VAR XY RROEEFHETFIEL
BIJE L. XY (AR Oms RNV ERF R TR TE 5 Fam LT,

F—J—F: @k

T

VL, R, IR

1. #E EFEHRtrodoRks () LHmfE () OSY) EEEIORY/X) 27 A= L LE
TN OISR T — 7 NI GEE XY RROERMER L AL ICHET 2 FIELHE L. WHE XY EKR0
M RIEIC L DS FHEN BT A2 /R L2 (1, 2], Zh EEERFEFEEE (Interface Current (IC) 1£) %
1 ORISR A DR 2 H T, A XY (555 Ok itH FIEOMEEHAIT L,

2. ICEBRTOALY FAERT [CIETIE, BERATOL L & Double PIETIHET2HENEZ S
N5, 1 IRICRIEORREC, FEFH A0 O EH RIS L, DP,REE TORMPBMLETHLFEN/RI
Nize 207D XY R TOWRMEAFMETORRD U N OABESAR 2R L, Z 70 ARIE—RrIcfE
DD Cos O 734G DA Cos 0 * 340 & B ENLE R F N 72 (2),
3. BBREEDHE XY KROFEMEE (1)L (DX TEREENDD, (>, DA
Z i ® Cos 0 2 53A4R 1% n=3 |22 F 5, Y D Cos a 534 DWHL - D ¢|
I m IZH ST 5, ?2 2,

%[O
)

Y

1 @ 3
T(m,n) = = dy; Ll dafo d6cosa™cos@ne =, (1)

0 BIELXY k% | [ 1C BB
By 7 =B K, 2V BRI FEEZEN T 528 T 1 58 XY IR & 1CIEDML L b
2 O f8 B3 ATRRIE B OB IR b BRI CRb B R

B2 LRIt

A, WEHEORT ESHEBLORNR - BEERT—7 V%
TERC L, 1CYE L MAG DR =5 72 XY AR Okt R 2 31T
U ik 3R AN IR C SNt ok D = & AR LT,

%5 X

(] B, AABT %8 2015 SAROES, 1:0-09 - ame)
[2] T. MATSUMURA, Semi-Analytical Approximation and Look-up

o
o

n

S

o o o o
w

REBALUNEEDT

°
b

o

2 WA VY b7 HMAE (6) 12t
Table of Neutron Escape Probability from Rectangular Cell for Collision I 554

Probability Method, N.S.E. (to be published)

* Tetsuo MATSUMURA

Central Research Institute of Electric Power Industry (CRIEPI)
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[3L10-14] Sub-criticality Evaluation and Monitoring 1
Chair: Tomohiro Endo (Nagoya Univ.)

Fri. Sep 9, 2016 2:45 PM - 4:05 PM Room L (Kumume City Plaza - Assembly Room 2)

[3L10] Effect of higher harmonics in subcriticality measurements by the area-
ratio method
*Toshihiro Yamamoto', Hiroki Sakamoto? (1.Kyoto University, 2.Transnuclear Tokyo)
2:45 PM - 3:00 PM
[3L11] Study on criticality evaluation of fuel debris during the removal process
and its accuracy
*Yoshiteru Sato', Takaya Suzuki', Naoyiki Takaki', Hiroki Takezawa', PengHong Liem?
(1.Tokyo City Universitiy, 2.NAIS, Co., Inc.)
3:00 PM - 3:15 PM
[3L12] Sub-criticality monitoring method by measuring FP gases(lIl)
*Yoshitaka NAITO" (1.NAIS.Co.,Inc.)
3:15 PM - 3:30 PM
[3L13] Sub-criticality monitoring method by measuring FP gases(lIl)
*Kouki HIRAI", Yoshitaka NAITO", Hong Peng LIEM" (1.NAIS.Co.,Inc.)
3:30 PM - 3:45 PM
[3L14] Sub-criticality monitoring method by measuring FP gases (lll)
*Masaya SEKI", Yoshitaka NAITO", Shigekazu USUDA", Yoshihumi MITSUMOTO'
(1.NAIS.Co,,Inc.)
3:45 PM - 4:00 PM

©Atomic Energy Society of Japan
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EELEICLIRBREATEICS T5BRE— FORESM
Effect of higher harmonics in subcriticality measurements by the area-ratio method
A LY, BOR P 2,
VHEB R PR FIF ERT, 2 8T A=a2—27 U T (KK)
HRREEIC BT 2 mIRE — OB 21T 272 7 4 v 7 4 7 X OFEIC &L 0 RIS 2 6 mIkE
— RO LBREREARTH D, BIRMD T, ®IRE— FOZENRIFERS LV b/hSWNZ EN5ho
oo T2, MFEHIETIE, @RE— ROBEO/N S\ VRERERESHHETX 5,
F—D—F: RERS. mifEkiE, BREPE. mRE—R
1 #8 mREIE TR BIREARS OIEFE RO ISR DRI Ay [ Ay 22 D N/VEL T ORI 7R R ER R &
HEST D2, BRE— ROEBIZL O AEMEICE > TERRDENGOLND, A, BEROFKD IR
D ERE— ROREMAIZIT O & & HlT, L0 EMEISTVREEREZ S5 HiEE Rt 2.
2. B REESEROMLE rg 12/ VL ZRITHPEF Z AT HIA TSR | o2 T RERRI N3 5 & A7 iE r TORI%
VT ORI ZEGIE 22w, (Dwa () exp(—a,7) & R DT — FOERADETESND, 22 TnidkET
DYy wa ETNTH 0 KO PYET R EBEREFE TR TH 5, M E o, IZEAT— RO o B F/NEL
o <ay, <ag<-- DRERN®H DD T, b HFRPERFEDRE L SR E— RAJEE L2 exp(-ar) IZ7 4 v 7T 4
YU FIEEARE— RS OEM A 55 2 LN TE D, —HTERREEZHMAT 2EHM D TIEZ DX
) IREIRE— ROBREITITE oW, BIRDIE, A2 & Le & S OEFIRETORELC, () &,
Bpgg & B o 2P IC X2 C(r) & 2D A =C(N-Cy(r) & 72 2 2, & FHH i
Co(N) =27218Dy (N ey C(r) = 27248, Dy (Nl ey D LD IHE— ROMTHEISND, T T, IBAT t
TRIE LD EPHETICE Db DER LTS, S, D, 1LZ L EI I 22 Ik FIRBREE & OIS R
ERLTVD, 22T, A =C((N-C,(NIZBIT2RmKET— NOEEINNS S A DBERET— RKT D%
Sy Dy (N/ey =S Dy(r) /oy THELTE D &F 5 L BILS TOERE— ROFEBIAERIT/NE < B
53D B DEIRE— ROBRETZT THE O JWREEFERNES R TE 5,
3. BHEHl —xAF—HELREE, JES 55cm D 1 RJCEERT

BIR O REE IR (kew=0.965, p($)= —5.123) TELTH & L - Monte Carlo
ANEFHICE D ERIEOY 2 L= v E ot £ B ~Fitted curve

. BligRDZEAE— R, ROBRE— RodrETR, 8 o a=9%9 £ 557

EAE a, &35, 7SV A4 ORERIZA(L & EFIREDF E‘ T4y TAU TR —
BEOFHREIToTE ZAMEBEIT LS —ET 5, K1, M o001

SEARD LMD 40 cm DfLE (2 RE— RO — 7 (i@t sl

) T2 MR T/ S VAEREIELEED, /NILVAST ﬂ_00001 : : :
BECOFMETROBMA % C-e*+BORIZT 1 v T 4 L oy
VI LT HRDIEBDTHLIN, 74T 4 v K ! TRl
aﬁ%ﬁm&gﬁa— E@al Coan 5" e:%ﬂ@%ﬁ%ﬁg? 1/ AFRER D PHET RIRIZ L
ZRIE S TN, C B L UV ARIIE T & 212, I Wl

RN D ERT— RERE L RVEA O REFEIX g |

Cl(eBT) THOLND, X 2 Tlik, FALE TORGIEDRE 7

R (375 C(NIC(N-Cyr)) & ClaBT) TROE= 5 o |

REERIE 2 LB 575, BIRMAD D OBKE— ROl ¢

1T & 0 BRI (S (1-Uken) Be) [TV ME NS B D B DD | i .|

FERSY Ay (= C () —Cp(r) TOEKTE — N D FENF 725k 1

STEY, BHOENELD, NS BITEMIZEL 72 ) 10 20 0 40 50
ML, BHRY A ICB T B ERE— ROEBIT /&< L ifm o O EERE (cm)

720, ClHeBT)IIBMMHICE Y T 25X 510725, X2 AREEFEOEIRKE— RERESE

*Toshihiro Yamamoto?, Hiroki Sakamoto?
IKyoto Univ. Research Reactor Institute, “TRANSNUCLEAR, LTD.

2016F BRRFNFER - 3L10 -



3L11 WICERDAS

ET T YUY H LEOBRFIETMEE Z0REICET S8R

Study on criticality evaluation of fuel debris during the removal process and its accuracy
ERE mRY SR &, R EATY ME 28, Peng Hong Liem?
RO OREE, RSt A R

PREFT 7 U HLD H LAEERRIC W TR, BERMEICRE 2B %2 5.2 5 LB 2 A KIREHARE LT 77
DR, SHEREDL V55, LoT, BET 7 VI H ULEEICEWTE X ) DEE % 220k 0L F TORERE
EHMERTDHMEND D, —F T, ZEORFIRT 7V OZZMNE 2 HRINCEDIZHA & FRIICK T
WICHELE L7256 Tik, B 7 vea— R MVP (2 X SR MTOREFISECRET D Z &0 50hh- T
Wb, EIT, 77V ERSENT O 2 G HECMRHT RS EE O 21T o 72,

X—J—F : BBREN. BET I . STGM( Statistical Geometry Model )

1. #E
ZE DRI TR OBRELT 7 ) OEEFRNEE T 5 Hiko—oiz, JLHFMET - S rEskEtEE T e
21— R MVP! ORI TR 7 /L (Statistical Geometry Model : STGM) % V-3l 3 8 5
STGM (F7t 4 @i T =B 7247 (High Temperature engineering Test Reactor : HTTR) 72 E O &R A JF T
i S 4 D BRI B O R B RIBL A ER R D IR E 2 R & IEFMRICEIT T 5 2 & 2 HAY & LT MVP (2
HBAINIZET NV TH D, STGM LKL 7 ) OZEMELEICHEH L CENET 21T - 7256, 7 7 VR T
DHEBZENRELRDITHONT, BREFT 7 VRO 2RI E 2 R AIIZE D 7256 & ORI O ZE TR
LTV ZERZMPoTND 2
Z ZCURFRAN O T A BRAIRICELE L1254 & STGM % AWV CELE L7234 & COREF M R o [
W OREEZI LU, STGM 2 W2 BRENT 77U O g FAREm O 2 S PEfREEE BN & 95,
2. fET
REET 7 ) DOEESFVERE D72, ARBFETIZLA T O 2 O KRR A2 HE Lz,
% 1. KFEEKHITERET 7 U BT D F(E
KR, EURT 7V OZEFIZ KR DMFE
F72. STGM DIFREZAT 9 72 DIZ, FERRITIBW T, K DEE FIE « K-8 - IRRNORENT 7 U K
FEE G HE T A= L L, TNENCTEREGEE (k-inf.) &l L7z, 8E L2k +ORE HiEE, HAl
A 72K FBLE 515 & LT, Q) N A 7RCIE . b) i ONL A& FELE O 2 Fl, fERny 7okl FRlE L & LT,
C)STGM D7t 3 fE A% E LT,
SEICIE, WHPEET - ETFEEEIEE LT b n a— K MVP, B — #1213 JENDL-4.0 % Fv 7=,

3.

Eﬁi 1 T, %\k}kﬂ,;—jy WEEEISIZB W T, 15 MEFIURERSSE | BETIURREE:IS% o SHTIUKEEIS 65%
PRELT 7 U KRR 0.50m BT OBbE BT ol
T VKA EEETT AOEWC LD kinf.OFE
= ARV SN 8 X S T N e 7Y Y SR e " all v //'\‘
W2 b, LML, 77 URFH42E>0.6em &0 D 12 2 | 12 g
& kinf IHEHERZE o LA EDOERENET . BRELT e REN: 11 |
TR NS VEEZTOETIREL R, E ol e R
STGM Al KFHEd 5 = & b 43h272(K 1), ~OARTRE

—J7. KRN T, STGM, Bz Hts+. o ° 1 I
‘L‘jﬁ%%@b\qu/@ k-inf. & J:U‘*ﬁ%fﬂi\‘ [_/7LT_O 08 08 | 08
4. ¥E 07 o L o7 |

AT TIX, BREFT 77U O i SRR 1R 1l

0.6 - L 06

BRI S 2 C kit DEESIERTS = oo ~72j0m$§ 1 R ’ﬂj;ﬁﬂﬁélﬂ ] oo *;'chm;sa;? ) *
%A}\LJ;\L/ Zo T Z. /;7,:%\#/: D \:\": "v7\\] Ja7 TUH ':“". ‘ ‘Tv' ! J4cm ) T cm)

& %ﬁf : )7’\ Friz, 7K l?«ﬂzEAJZ”‘*iT Ui e R 3 L A 1 ol

FhERizamnC STOM i S5 SEkD & 5 (K% 1. RBEHGPIRENT 7 ) R 70N E1E)

AW FE O K & e ol b Tl keinf. & 18 KA :

THEWIREEMI L,

BE XK

[1] EFERE - BB - ZREE - P)IESE, TMVP/GMVP Version2 H#i T KL X —E M NEREEICEES < LA E
Fo TR T e a— R, BABRTF BT, 2006

[2] [y, H24 A3 TRAFIARMREITUH U RO I R 22 2500 ), SRR K%

" Yoshiteru Sato®, Yakaya Suzuki®, Naoyuki Takaki®, Hiroki Takezawa®, Peng Hong Liem?

! Tokyo City Universitiy, 2NAIS, Co., Inc.
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BORERT A ZHIE LU TRERZEH T2 7E (1)
(1) ZOFEDERRK
Sub-criticality monitoring method by measuring FP gases (111)
(1) Aview point of this method
TR R
R S e
LB EHT A ORILLAR D T OREYT 7 ) IR LM Toi D, Ziuh OFFEITREE R 2 MR L

RIBBATOIRT e B, Lol BB 7 U O, BLESOFRITD R0, 2D X5 ek

DLF T, REEFEZERT 2B OV THRET 2,

F—U—F:EYFEL, BT 7Y BRESR. BORERT A DRAAEL, TR (keff)

1. ##
By R I A DRI AE R 2 JE U ORIBEAR 2 Bt 2 B W THET 2, AL, 2014
FELREIMRICR D, ABE, (1) ZOHEDHFRFIZOWT, (2) FP A AD Kr-88 & Xe-135 Dk
Fraetb 2 HIE LT keff ZHEE T2 HIEIZOWT, (3) ZOHIETKE L USEDOHEEM & £ ORiERF
iz >N THET 5,

2. ZOHEDERK
2.1 FEOERK
(1) BET 7V ILERECHENTEBY . BHHEIN BB EERERE TE R,

FP W AD 5 HAis 7 ATFAWE & FOGT 5 2 L7 IR T 2D THRIETE 5.
(2) BEF7IVRFRCHELTHT, T7Y OEBRDH» LR,
FNORISEZREET D7D, AL TWADT 7 U 285 LRTIER B0, o#LTWh
HHARD FP 2 HEO CEEMMAZENTD, ZOZLICLD, T7UDFENTORENI G 7R
S THRIBERHEETE 5,
(3) BRET 7Y QMRS B,
FP 4 A DRNARLL B H LT-T 7 ) HDORZAE (Cm-244 <0 U-235, LT Cm, U) = H#EET 5,
77V DR O HFERRKEH Cm & F RS RS U O BIFNOTE TSR HE T 5,
22 XFHEOEBER
(1) FRIZAALTWOHIEAEL O TRV R TRP/MLETH D, £LDDITHT-> TORERD
HHBEBOHFH P LETH D, (AUEERFEME— (2) OMFETE~NS,)
(2) FP T ADHURRR RN O AR T DM E R H D, BRIT Cm O BEE R E T AR
LLTHEREND UDKESZED 2BENDH D, Z0 2 FEHOSZIL DN keff (272508, BHHET 5
BiffilZ, Cm & U 7200 TidZv, (FP W ADONCRIIE DRI L 0 825, — (3) ETRR5,)
(3) #RUE HHERS F TOWEREFIHE, WERL Ge I 7 ¥ —TFP HANL N END T~
Zigt, FP A ZBUHIE S Ge D v Z —|ZEES 2 £ TIZ, FP W ABFRITEE T 2, 2 OEEERRH O
FIENMLETH D,

3. K&

BT 7 U DO END FP O <A RIET 2 Z LISk 0 | Pk a5 R4 JE LS B fThe
2 SR

[1] PEE fih, BAR %2 12004 4FFKD R4z 348, J\F LR, 2013429 H

/ Hll[l

*Yoshitaka NAITO?!
'NAIS Co., Inc.
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BHREBRTAZRHE L TRERAZER TS HE (D
) Kr-88 & Xe-135 DS REL 2 HIE L T keff ZHEET 2
Sub-criticality monitoring method by measuring FP gases (III)
(2) Estimation of keff by measuring the activity ratio of Kr-88 to Xe-135
I DhAi !, W M#F ' Liem Peng Hong'
VR4 T 1 R

FHT 7 U D Cm-244 O H ISR TN U-235 OFERE DRI L0 RS L ERPRE < B> T D K88 &
Xe-135 DORBEFRELLDORERER) THEE L 7= THEFIRFSREERE(K) & 77U ORI (kefh D BIR 2 —fHlEs L O
T 7 VIZHOWCELYTHAE « I alb—i g U CalfiL7-,
F—U—F:EHHFEL, BRESR. BORERVTA, BERRE, ET7A408 - YIalb—Vay
1. 5
TREDOR1) E QTR K 1T BB T ADRBHREILZRIE L CTT 7 ) ORBEREZ BT 5 HiEE R L
T3 L SRBORDNG I, EEE (efd) TR, THEFFMEE () 2B T030T, A,
k & keff OBHRIZ DOV T IENDL-4.0 74 77 U Z V2 MVP-Il @ — R CRFTE1To 7,
2. Hik
ARETTIE 77 VRIS T— 1 SO SO T, SPHIRPEEIE 25.8GWdi, AR 7 4008 L 72 RIBDBRE &
FNWT, KEREITCHEDOHHHM A EE T 5 Z LI K> THIWEDBEWER>T 7 ) 28R Lz, 207 7 U3
FRRICHERT L 72 LARE L. Cm-244 O AR R A PIEFHRIR (So) & L7EERRIEZANT S ROk Z3Rkediz,
7o, [F—HRK & TR THEAEREED keff $ 3RO,

<S>=<Sy>{1+k+k*®+--} =<5, >

1-K

Ysp oo X
R(K) = kﬁ _ MNspkr X F;'p + Ninkr X Fin _ Nspicr  Minicr X Vin x 1-k _Nspkr " (nin,Kr _ nsp,Kr) Tk ( 2)
/1Xe Xe nsp,Xe X F;'p + Nin xe X Fin Vsp k nsp,Xe Nin,xe 77s1r),Xe
Nsp.xe T Nin,xe X m X 11—k

3. fER

T 7 U0 FEROMER, EAEDR CHHM)T 7Y 2/ L7z 2 SEOSR Tl keff & k OEIXIZIFEF—E L=,
F T, EESWE L R 2 2 IO T 7Y (FEE O IFEMAL LI 1 H50% (K1) #fELT
k & keff OBRZ R LR A X 2 1R T, KPICT 7V REEETH 2 LI L TSRO keff 249 0.65 705
B S LIV MEE TR L7z, keff 1, BRSO EWVMAREDY NS WT 7 2 O TR 7= 2 fEl k (debri 2) &30 ME
WD, TV 1 EF 7Y 2 B2AF L TR 2 f8Ik k(debri 1 +debri2) & 139472, Z OFEL & AR TlE, keffok

ThHoT=OTHREZEMELELE LI, FL 2 1.00 //’Akj/

FROERTLERLOT 7Y 1 & 2 DAKIZT 2 A

0.90 ) {
TEZ % & keff & k OIHITE S L7z, B L S A
725 kef>k IOV TA BRI EA WETT 5, 0.80 7 / y
s s
[1] PEE fi, AARET )5

12013 FRkDORZ) 48, N7
THRE 2013 429 H 35 H.
[2] TAF fh, BAREF 5
12014 HEFROHES: ) 028, HUR
#ikE:, 2014 4E3 H 26-28 H.

£
o y,
H/HM=15 4 0.70
debri 2 :ﬂz / J/ [ —t(z)
60cm // T
K 60 0.60 7 14880k
7, cm
/ -2 24Rzk(debri 1)
H/HM=05 0.50 / 2%B1gik(debri 2) I
debri 1 : ( » X .
150cm -A-2%B1gk(debri 1+debri 2)
—o- 25 igkeff
0.40

“Kouki HIRAI',
Yoshitaka NAITO!, 0.2 03 0.4 0.5 0.6
Peng Hong LIEM! BETRELER(K)
INAI ., Inc. > 2 A 2
3 Co, Tne LGS 2 WOHAEE RO & keff & k DBIIR
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BRRERT A 2R U TRBRZ BT 5516 (10D
B)Z DHIETRE 2 ISEDOHEEE & £ DRRZEFM
Sub-criticality monitoring method by measuring FP gases (I1I)

(3) Estimated reactivity by the method and its error evaluation

PR NERIEEE Y FTEER Y SEARERSC!

7/ AV 3 g (S

BUERIE ST 5 Kr-88 & Xe-135 OHEL 2 AW CRISE ZHEET 5, Z OHEE ISR DR gh k] &
TERERE 2 A L, BUR 2 REEF & HE T 5 OFEE P 5,
F—U—F: EFED, BRAER, BORERT A, BRFINE, HERE, RGE, FUADKRSERL
1. &S

FHIFDNIZIBN T B I RIS KO RN DRAET 2/ T A (Kr-88 XU Xe-135) Dfithfaetta v T
FLNOIGHE o ZHEET 5, TOBS, HEET DEICHVTZ /8T A — 2 ORI L 0 HEERAEIL X ORE I/ D
el L7z,
2. MEHELBRAEER

FOSEE 01% o=(k-1)k TH Y, ZHERDDITITTEAIEER Kk BDBE L 225, FHIFLANO Kk &, o2k
DAET 2 Kr-88, Xe-135 OFHREL R(K)IX(DZUTRT L 5 722 OBZRRH 0 . WIEIZL Y R BAELAUTE
DIFLD k BRD LD, 1

Vsp k
R(k) = Aﬂﬂ — Usp'Kr F5p+nm,1(r Fin - nsp,l(r nm,l(r 11//;2 1;k ~ nsp,l(r + (M _ M) . k e (1)

Axe Xe nsp,Xe'Fsp"'nin,Xe'Fi“ ﬂsp,x9+77m,x9'a'm Nspxe Nin,xe Nspxe

Z 2 CRIIFRAEBEZICEIT D K88, Xe-135 DIEGTHELL, F. 0 I3F NIV H 5K 02 (sp) B L OFEIEEEE /) Z(in)
(2B DRI L i T ADKRNE TH D, BRI E Cm244, FHEEOZSHZ U235 L LT, &
HOF DS SN DT A & AL LTS B R LY k 2 HEET 5, TOBS, 52 b b9 ERE LT
T A AFEED DI F TORNRFH OHEEIRE, Ba2IERT — 2 OffzE, MIEME DR, Pu-239 72 £ OfORZFE
DERFRENEZOND, Ble L TREFH I 1 BHEOT AV 7Y o IRERP DRI R'=0.179 & EIURF
MK 2.5~3 BRI 5 R=0.35 & LC()=NorPla=l L v k .

ZRDTZ, YT Y L TRERDERE D k LB X 2 2R
3. BMAEFERICLS kOEE 07 |
ERE T Y TRER DS k1061 (p=0.64) ELieo T\ /7
Too BEAURFRIDFBIZOWTDOAHAR LI, £30 47 ~g6 1
DOFEFURFRIOZAIZX LT, k£ 0.55~0.67 &, =10%F2 |
T 22 B8 0hotc (K1 B), ZOMOBEE o5 |
K & D k DFBIZOWT H IR 5,

Bk 0.4
. o 0.25 0.30 0.35 0.40 0.45 0.50
[1] HoAT il BAJE 752 12014 AEERDFE) 028, HURATTIR 2014 R
43 H 2628 H. 1: OXITBITDR & kDBMR

2IIRID  “PAR26 AFEEAIE PR « (5UwICRiiBie: (et U BRAVEERESOBIS) SE T 20164E3 1
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(1) REERERFEZORAFEEME

Development of subcriticality monitoring method during shutdown and refueling modes of NPP
(1) Development purposes and specifications of subcriticality monitoring method
AR SRR EE, Il BEER, BE ERR
'GNF-J, 2R

15 P O D R L S FUGEZ LA SR EEICHIETE 5 I 7 n e T V&2 272 BWR ALy I = b
—ZIC KD P IRRERHEEIN & . & A RBRE T CORISERE 21T 5 ~< . B - SR MTRPNAT
STOSERHNC XD /A X7 4N Z U o THAF L @A S5 2 LIV B Ik ORERFUIRIE 4 B
T2 FEZRET D,

F—D—F: REEREG, BB Y7V 7, BWRFLYV I =2 b—%, RIGER, HFPETIR

e
1.5%

JRFIF OAREGERE 2 JET D FIEITRE A RESNTOVDER, BB DIRESCFH Y AT L2 N LT 5
T, BHFORBEREGRIIIFEREENTICEHICE>TND, RERELZ Y T LH A MIEHTE
AUE, BIZIEHIEBEORS | 2R E R EOFERERMTE | ONEFERZ RN < Z ERMIfFSh, Zatk
DO EICHETED EEZBND,

2. AR B & HR

AN D RERE (BUSHE) OFHIEL, FE7 OB R A SOREIZ DWW TR 72 (1) A
LTCW5, YT OKIGEFHI b H STV DA, RORERHI— A B T 5 O §HEEn () 23 ik
FIEVIREETHWON S Z &5 (DO HEOHITIEM L T\ D, AR RS & 5RO ARRR SR RE
BT DR T, FIEORFES Y 0 R U USFHIREE I SE eie B % 5.2 %,

6
— 1 —4Ai ‘ A —Q(t).A
p(t) _ﬁeff_m;ﬁi {n(O)e M‘Mifoe At )n(T)dT}— "0 (1)

KEGF L DF DFFHENT A — & (B,AA) IZ, BWR JFlhv I = bL—% AETNAMZ X v &6 N5, EIZ
AETNA ([Z##i sz 2 7 mRBEET VI LD | RIHER~OEZ I 7 R T IRREEQ (¢) b mke L IZ Rl 5
ZEIRTED, Flo, FHEMRVERE Tl A XOEBEPHMIICKRE b0, ISEFCHE SN
TELIART 4 NEZ ) TENPZ#AT 52T, /A XORBEREMTELZ ENAIAEND,

Thbb AFRIZENT, BWRFLY I a2 L— Il & ROSEF A @A S22 L2k, A
I OREESCIRIEZ BT 2 FIEOBRE 21T 9,

3. ¥

HIFEEE X, JEJFEE O R LA~ O FAEIC DWW THERGT 21T o7, A%, RIS EEER A 7F
AR L, FEHEE B2 EE W TREORAEZIT ) & & BT, YFIEDO BWR UAOMEHIZ O THRFZE1T .
SE3
[1] (BR)GNF-J T DA BOK TR S X7 I & AT A4 %], GLR-005 3 A5 A
[2] Shimazu, Y., Rooijen, W.F.G., Ann. Nucl. Energy 66, 161-166 (2014).

AFIEIE, [SCBFEE R A AEE LR R8N -« AMERHEESEE) (c L Eishie R OREMFICKT
25 I R L TIEORR) OB TH D,
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Development of subcriticality monitoring method during shutdown and refueling modes of NPP

(2) RER/I