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Mitsubishi Heavy Industries have developed high performance and reliable transportable storage casks, MSF series casks. The
casks have employed newly developed materials that have been expressly developed to obtain long-term stability and quality.
Furthermore, the casks have been employed newly designed structure to maximize payload of accommodating fuel assembliesin order
to increase economic efficiency of storing spent fuels.  The casks have been applied the following technologies.

Basket assembly of the cask is made of newly developed boronated aluminum.  The boronated aluminum is manufactured by
powder metallurgy process to provide uniformity of metallic structure and artificial aging which causes deterioration under high
temperature condition is not applied to provide the boronated aluminum with high stability for long-term use. For the cask for
BWR fuel, smplified basket whose design is that basket consists of some individual squire pipes without assembling is adopted in
the cask.

Neutron shielding material of the cask is made of newly resin of which raw materials have been modified to improve
durability.

Monoalithic forging method which is how to shape steel into vessel form is developed to skip welding process between body
shell and base plate and to improve reliability.

Internal face of the body forging is machined to provide “steps” in its cross section in order to fit the external shape of basket
assembly and so heat dissipation performance is greatly improved.

The new technologies have been done demonstration test in order to confirm that MSF series casks satisfy transport
regulations.

Keywords: Spent Fuel, Transportable storage cask, Basket, Neutron shielding material

2
MSF
MSF IAEA
MSF
501

Development of high capacity transportable storage cask, by Kunio Maruoka

kunio_maruoka@hg.mhi.co.jp , Suguru Hode, Katsunari Ohsono, Shuhei
Kuri, Toshihiro Matsuoka, Kazuo Asada, Tomikane Saida, Yasuhiro Sakaguchi,
Tetsuro Akamatsu, Kenji Najima, Hidenori Ohta, Mitsuhiro Irino, Takayuki Irie

1
Mitsubishi Heavy Industries, Ltd. Nuclear Engineering Center, Nuclear Energy
System Headquarters,

220-8401

2
Mitsubishi Heavy Industries, Ltd. Kobe Shipyard & Machinery Works .
Nuclear Fuel & Back-end Systems Designing Department MSF Fig. Table 1

652-8585 1 1-1

3
Mitsubishi Heavy Industries, Ltd. Takasago Research & Development Center

676-8686 2-1-2

73



September 2002

Table 1 Samples of specification of M SF series cask

Cask type M SF-69B MSF-32P
BWR

Fuel Assembly Type (With channel box) PWR
Payload 69 Fuel Assemblies 32 Fuel Assemblies
Burnup 33 GWdit 48 GWd/t
Cooling Time 10 years 10 years
Decay Heat Load 20 kw 26 kW
Outside Dimensions

Excluding Shock Absorbers ¢ 2.6mx L5.5m ¢ 2.4mx L 5.1m
Weight of Cask

Including Fuel Assemblies 119ton 113 ton

Excluding Shock Absorbers

Primary Lid

Secondary Lid

Heat Conductor Plates /_,.-; -
Neutron Shield - \

Main Body

Basket Assembly
Shock Absorber
Fig.1 Cask external shape
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Fig.7 Microscopic metallic structure of boronated
aluminum
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Fig.9 Result of long time heating test for neutron shielding material
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Photograph of test piece after firetest

Fig.11 Photograph of cross section of test piece

after firetest
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Table2 Comparison of test piece weight before and after firetest

Sample Before Fire Test After Fire Test Weight Redl,(l)ctl on Ratio Note
© © (wt %) . _
A 619.7 485.6 21.6 Including Weight of
Thermocouple
B 620.4 487.8 214

Fig.12 Slice model for heat dispersion test

Fig.14 1/2 scale model for 9m drop test

ABAQUS
Fig.10,11 Table2 Fig.12
Fig.13 ABAQUS
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Table3 Comparison of leak rate at gasket before and after 9m drop test
Number of L Lesk Rate Pam® s
Drop Tt ) f
rop Test Times Position of Gasket Before Drop Test After Drop Test
13 Primary lid 8.8x 10 1 82x 10 %
Horizontal Secondary lid 3.2x 10 ° 1.9x 10 ®
Drop o Primary lid 78x 10 7.0x 10 1
Secondary lid 1.3x 10° 56x 10 ©
. Primary lid 1.0x 10 ® 1.5x 10
V D 1
ertical Drop Secondary lid 11x 10 ¥ 2.6x 10 ®
Note: Standard Lesk Rate=1x 10 “Pa m® s
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Fig.13 Comparison between temperature form prediction by ABAQUS and experiment
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Fig.14 1/2

Table3

1x 10-4Pa m3 s

MSF
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2)
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[1] Harold J. Hucek, Structural Alloys Handbook, Metals and
Ceramics Information Center, p.67, (1984)
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