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Tokai-mura, Naka-gun, Ibaraki-ken
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Research on advanced computational science for nuclear applications, based on “Plan to
Achieve Medium- to Long-term Objectives of the Japan Atomic Energy Agency (Medium- to
Long-term Plan)”, has been performed at Center for Computational Science & e-Systems
(CCSE), Japan Atomic Energy Agency.

CCSE established the committee consisting of outside experts and authorities which does
research evaluation and advices for the assistance of the research and development.

This report summarizes the followings.

(1) Results of the R&D performed at CCSE in FY 2015 (April 1st, 2015 - March 31st, 2016)

(2) Results of the evaluation on the R&D by the committee in FY 2015 (April 1st, 2015 -

March 31st, 2016)

Keywords: Research Evaluation, Numerical Simulation, Computer Science, Computational
Science, Multi-scale Modeling, Material Simulation, Structural Simulation,

Supercomputer, Large Scale Parallel Computing, Visualization
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Machida Masahiko, Nakamura Hiroki, Srinivasan S. G., Van Duin A. C. T.,

“Comparative molecular simulation studies of oxidation reactions and hydrogen
release for zirconium metals and silicon carbide under severe accident conditions” ,
Proceedings of 23rd International Conference on Nuclear Engineering (ICONE-23)
(DVD-ROM), 4 pages (2015)

i BE, PN RS, BN ST IR 28,

[GXFT RO HHBFEC BT DT — X 7]

55 43 [\ ARG S R Y T AFER SCE, Vol. 35, Suppl. No. 1, pp.233-238 (2015)
Nakajima Norihiro, Nishida Akemi, Kawakami Yoshiaki, Suzuki Yoshio, Matsukawa
Keisuke, Oshima Masami, Izuchi Hisao,

“Time domain response analysis for assembly by integrating components”
Transactions SMiRT-23, 10 pages (2015)

Nakajima Norihiro, Nishida Akemi, Kawakami Yoshiaki, Suzuki Yoshio, Sawa Kazuhiro,
Tigaki Kazuhiko,

“Numerical modeling assistance system in finite element analysis for the structure
of an assembly” ,
Proceedings of 23rd International Conference on Nuclear Engineering (ICONE-23)
(DVD-ROM), 5 pages (2015)

[ R R LAl B 8 == ]
<MFSERR L >
WA RIS, HPR R/E, BR BT, A4 B KF W,
TR _R—ARY 2 — AL F ) 7K D KRBT — & O a AL )
AT NI AR SCEE, Vol. 28, No. 5, pp. 221-227 (2015)
Nishida Akemi, Igarashi Sayaka, Sakamoto Shigehiro, Uchiyama Yasuo, Yamamoto Yu,
Muramatsu Ken, Takada Tsuyoshi,

“Hazard—consistent ground motions generated with a stochastic fault-rupture

model”

Nuclear Engineering and Design, Vol. 295, pp.875-886 (2015)
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Miki Kazuhiro, Idomura Yasuhiro,

“Finite-orbit-width effects on energetic—particle-induced geodesic acoustic
mode”
Plasma and Fusion Research (Internet), Vol. 10, pp.3403068_1-3403068_4 (2015)
Kushida Noriyuki,

“Condition Number Estimation of Preconditioned Matrices”
PLoS ONE, Vol. 10, No. 3, pp.e0122331_1 - e0122331_16 (2015) (HimHHEkE DFmC)
Maeyama Shinya, Watanabe Tomohiko, Idomura Yasuhiro, Nakata Motoki, Nunami Masanori,
Ishizawa Akihiro,

“Improved strong scaling of a spectral/finite difference gyrokinetic code for
multi-scale plasma turbulence” ,
Parallel Computing, Vol. 49, pp.1-12 (2015)
Maeyama Shinya, Idomura Yasuhiro, Watanabe Tomohiko, Nakata Motoki, Yagi Masatoshi,
Miyato Naoaki, Ishizawa Akihiro, Nunami Masanori,

“Cross—Scale Interactions between Electron and Ion Scale Turbulence in a Tokamak
Plasma” |,
Physical Review Letters, Vol. 114, No.5, pp.255002_1-255002_5 (2015)

Ishizawa Akihiro, Maeyama Shinya, Watanabe Tomohiko, Sugama Hideo, Nakajima
Noriyoshi,

“Electromagnetic gyrokinetic simulation of turbulence in torus plasmas” ,

Journal of Plasma Physics, Vol. 81, No. 02, p.435810203 (2015)

<A@t & ek L >

Idomura, Yasuhiro,

“Saturation mechanism of decaying ion temperature gradient driven turbulence with
kinetic electrons” ,

Plasma and Fusion Research (Internet), Vol.1l, pp.2403006_1-2403006_5 (2016)
Kawamura Takuma, Idomura Yasuhiro, Miyamura Hiroko, Takemiya Hiroshi, Sakamoto
Naohisa, Koyamada Koji,

“Remote visualization system based on particle based volume rendering” ,
Visualization and Data Analysis 2015 (Proceedings of SPIE Vol.9397) (Internet),
pp. 93970S_1-93970S_8 (2015)
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(CD-ROM), pp. 108-113 (2015)
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Takada Tsuyoshi, Itoi Tatsuya, Nishida Akemi, Furuya Osamu, Muramatsu Ken,
“Reliability enhancement of seismic risk assessment of NPP as risk management
fundamentals, 2; Quantifying epistemic uncertainty in fragility assessment using

expert opinions”

Transactions of 23rd International Conference on Structural Mechanics in Reactor
Technology (SMiRT-23) (CD-ROM), 10 Pages (2015)

Nishida Akemi, Choi B., Itoi Tatsuya, Takada Tsuyoshi, Furuya Osamu, Muramatsu Ken,

“Reliability enhancement of seismic risk assessment of NPP as risk management
fundamentals, 3; Sensitivity analysis for the quantification of epistemic
uncertainty on fragility assessment” |,

Transactions of 23rd International Conference on Structural Mechanics in Reactor
Technology (SMiRT-23) (USB Flash Drive), 10 pages (2015)

Igarashi Sayaka, Sakamoto Shigehiro, Uchiyama Yasuo, Yamamoto Yu, Nishida Akemi,
Muramatsu Ken, Takada Tsuyoshi,

“Seismic damage probability by ground motions consistent with seismic hazard”
Transactions of 23rd International Conference on Structural Mechanics in Reactor
Technology (SMiRT-23) (USB Flash Drive), 10 pages (2015)

Muta Hitoshi, Muramatsu Ken, Furuya Osamu, Uchiyama Tomoaki, Nishida Akemi, Takada
Tsuyoshi,

“Reliability enhancement of seismic risk assessment of NPP as risk management
fundamentals, 1; Uncertainty analysis with the SECOM2 code” ,

Transactions of 23rd International Conference on Structural Mechanics in Reactor
Technology (SMiRT-23) (USB Flash Drive), 10 pages (2015)
Choi B., Nishida Akemi, Itoi Tatsuya, Takada Tsuyoshi,

“Load Combination of Aftershocks and Tsunami for Tsunami-resistant Design” ,
Proceedings of 12th International Conference on Applications of Statistics and
Probability in Civil Engineering, pp.1-8 (2015)

Nishida Akemi, Iigaki Kazuhiko, Sawa Kazuhiro, Li Y.,

“Influence of differences between seismic safety evaluation methods for equipment
and piping of a nuclear facility” ,

Proceedings of ASME 2015 Pressure Vessels & Piping Conference, pp.1-7 (2015)
Nishida Akemi, Nakajima Norihiro, Kawakami Yoshiaki, Iigaki Kazuhiko, Sawa Kazuhiro,

“Seismic response simulation of High-Temperature Engineering Test Reactor building
against 2011 Tohoku earthquake” ,

Proceedings of 23rd International Conference on Nuclear Engineering (ICONE-23)

(DVD-ROM), T7pages (2015)

Nishida Akemi, Muramatsu Ken, Takada Tsuyoshi,

“Seismic response analysis of reactor building and equipment with hazard consistent

ground motions using a 3D-FE model”

Proceedings of Joint International Conference on Mathematics and Computation,
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Supercomputing in Nuclear Applications and the Monte Carlo Method (M&C + SNA + MC
2015) (CD-ROM), pp. 1-11 (2015)
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pp. 221-227 (2015)
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Somekawa Hidetoshi, Yamaguchi Masatake, Osawa Yoshiaki, Singh A., Itakura Mitsuhiro,
Tsuru Tomohito, Mukai Toshi ji,
“Material design for magnesium alloys with high deformability” ,
Philosophical Magazine, Vol. 95, No. 8, pp.869-885 (2015)
Itakura Mitsuhiro, Kaburaki Hideo, Yamaguchi Masatake, Tsuru Tomohito,

“Atomistic study on the cross—slip process of a screw a dislocation in magnesium”
Modelling and Simulation in Materials Science and Engineering, Vol. 23, No. 6,
pp. 065002_1-065002_19 (2015)

Hase Takayuki, Otagaki Tatsuya, Yamaguchi Masatake, Ikeo Naoko, Mukai Toshi ji,

“Effect of aluminum or zinc solute addition on enhancing impact fracture toughness
in Mg—Ca alloys” , Acta Materialia, Vol. 104, pp.283-294 (2016)

Itakura Mitsuhiro, Kaburaki Hideo, Yamaguchi Masatake, Okita Taira,

“The effect of hydrogen atoms on the screw dislocation mobility in bec iron: A
first—principles study” , Acta Materialia, Vol. 61, No. 18, pp.6857-6867 (2013)
Nagai Yuki, Ota Yukihiro, Machida Masahiko,

“Inverse coherence effects in nuclear magnetic relaxation rates as a sign of
topological superconductivity” , Physical Review B, Vol. 92, No. 18,
pp. 180502_1-180502_5 (2015)

Yamaguchi Masatake, Ebihara Kenichi, Itakura Mitsuhiro,

“Multiscale thermodynamic Analysis on hydrogen—induced intergranular cracking in
an alloy steel with segregated solutes” ,

Corrosion Reviews, Vol. 33, No. 6, pp.547-557 (2015)
Suzudo Tomoaki, Yamaguchi Masatake,

“Simulation of He embrittlement at grain boundaries of becc transition metals”
Journal of Nuclear Materials, Vol. 465, pp.695-701 (2015)

Nagai Yuki, Nakamura Hiroki, Machida Masahiko, Kuroki Kazuhiko,

“First—principle study of antimony doping effects on the iron—based superconductor
CaF (Sb,As,_),”

Journal of the Physical Society of Japan, Vol. 84, No.9, pp. 093702_1 - 093702_4 (2015)
Shitade Atsuo, Nagai Yuki,

“Orbital angular momentum in a nonchiral topological superconductor” ,
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Physical Review B, Vol. 92, No. 2, pp.024502_1-024502_7 (2015)
e TER
[BRER DRI RREE T 31T B~ VT R A — VBN ST |
FTUH, Vol. 54, No. 3, pp.110-117 (2015)
Suzudo Tomoaki, Nagai Yasuyoshi, Schwen D., Caro A.,
“Hardening in thermally-aged Fe—Cr binary alloys; Statistical parameters of
atomistic configuration” ,
Acta Materialia, Vol. 89, pp.116-122 (2015)
Malins A., Machida Masahiko, Saito Kimiaki,
“Comment on “Update of 40K and 226Ra and 232Th series y —to—dose conversion factors
for soil” 7,
Journal of Environmental Radioactivity, Vol. 144, pp.179-180 (2015)
Nakamura Hiroki, Machida Masahiko, Kato Masato,
“First—principles calculation of phonon and Schottky heat capacities of plutonium
dioxide”
Journal of the Physical Society of Japan, Vol. 84, No. 5, pp. 053602_1-053602_5 (2015)

<EFT & 2w >
Nakamura Hiroki, Machida Masahiko,

“Numerical calculations for heat capacity of actinide dioxides”

Proceedings of 23rd International Conference on Nuclear Engineering (ICONE-23)

(DVD-ROM), 4 pages (2015)

Ota Yukihiro, Nagai Yuki, Machida Masahiko,

“Theory of low—energy behaviors in topological s—wave pairing superconductors” |,
Physica C, Vol. 518, pp.5-9 (2015)

Iwasawa Yuzuru, Abe Yutaka, Kaneko Akiko, Kanagawa Tetsuya, Saito Shimpei, Matsuo
Eiji, Ebihara Kenichi, Sakaba Hiroshi, Koyama Kazuya, Nariai Hideki,

“Numerical study on influence of Ohnesorge number and Reynolds number on the jet
breakup behavior using the lattice Boltzmann method” ,

Proceedings of 23rd International Conference on Nuclear Engineering (ICONE-23)

(CD-ROM) pp. 1-7 (2015)

Malins A., Okumura Masahiko, Machida Masahiko, Saito Kimiaki,

“Topographic effects on ambient dose equivalent rates from radiocesium fallout”
Proceedings of Joint International Conference on Mathematics and Computation,
Supercomputing in Nuclear Applications and the Monte Carlo Method (M&C+SNA+MC 2015),
pp. 1-12 (2015)

Yamada Susumu, Kitamura Akihiro, Kurikami Hiroshi, Machida Masahiko,

“High performance simulation for sediment transport on rivers on Fukushima area;

Parallelization of 2D river simulation code Nays2D” ,

Proceedings of Joint International Conference on Mathematics and Computation,
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Supercomputing in Nuclear Applications and the Monte Carlo Method (M&C + SNA + MC
2015), pp.1-9 (2015)
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Kaburaki Hideo, Itakura Mitsuhiro, Yamaguchi Masatake,

“Atomistic study on the generation and gliding properties of pyramidal dislocations
in magnesium” ,
American Physical Society 2016 March Meeting, (Baltimore, U. S. A., March 14-18,
2016)
Nakajima Norihiro,

“Visualization and analysis for a complex machinery system” ,
NIT Shonan Meeting on Big Data Visual Analytics, (Hayama, Japan, November 8-11, 2015)
Kaburaki Hideo, Itakura Mitsuhiro, Yamaguchi Masatake, Tsuru Tomohito,

“A Molecular dynamics study on the generation and gliding of a non—basal dislocation
and its interaction with a twin boundary in magnesium” ,
Materials Research Society 2015 Fall Meeting, (Boston, U. S. A., November 29-December
4, 2015)
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Miyamura Hiroko,
“Big data visualization framework on HPC environment” ,
NII Shonan Meeting, Big Data Visual Analytics, (Zushi, Japan, November 8-11, 2015)
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Asahi Yuichi, Latu G., Ina Takuya, Idomura Yasuhiro, Grandgirard V., Garbet X.,
“Optimization of stencil-based fusion kernels on Tera—flops many—core
architectures” ,
The international Conference for High Performance Computing, Networking, Storage
and Analysis (SC15), (Austin, US, November 15-20, 2015)
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Idomura Yasuhiro,
“Testing momentum transport theories on full-f gyrokinetic simulations” ,
15th Meeting of the ITPA Transport and Confinement topical Group, (Garching,
Germany, October 22-23, 2015)
Idomura Yasuhiro,
“Full-f gyrokinetic simulation including kinetic electrons” ,
the 15th International workshop on H-Mode and transport barrier physics, (Garching,
Germany, October 19-21, 2015)
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