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Drop Analysis of the Spent Nuclear Fuel Transport Cask under Accident Conditions

LIU Guang-dong, WU Wei-liang, ZHU He, MA Qing-jun
(China Nuclear Power Technology Research Institute, Shenzhen 518031, China)

ABSTRACT: The work aims to verify whether the design of the spent nuclear fuel transport cask body, the inner and
outer lids, the fuel basket and the bolts as well as its transportation package meets the standard requirements of GB 11806
Regulations for Safe Transport of Radioactive Materials when they are freely dropped to the horizontal rigid ground at the
most dangerous angle from the height of 9 m under the accident conditions. The finite element method was utilized to si-
mulate the drop process with LS-DYNA instead of the drop test. The 9 m free drop impact analysis of spent nuclear fuel
transport cask was carried out. The stress checking of the cask body, the inner and outer lids, the fuel basket and the bolts
was conducted according to the stress limits as specified by ASME. The results of stress checking showed that, the spent
nuclear fuel transport cask body, the inner and outer lids, the fuel basket and the bolts met the requirements of design
strength. The design of the spent nuclear fuel transport cask body, the inner and outer lids, the fuel basket and the bolts as
well as its transportation package satisfies the requirements of GB 11806.
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Fig.1 Overall structure of the spent nuclear fuel transport cask
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Fig.2 Finite element analysis model of the spent nuclear fuel
transport cask (with the impact limiter)
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Fig.3 Stress evaluation paths for the spent nuclear
transport cask barrel
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Fig.4 Overall acceleration curve of the spent nuclear
transport cask shell
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Fig.5 Contours of stress of the spent nuclear trans-
port cask barrel
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Tab.1 Section membrane stress and membrane plus bend-
ing stress under the action of 9 m side drop MPa

AR Py VIR ) PPy, SRS R S
1 56.56 314.4 66.42 471.6
2 109.43 314.4 146.34 471.6
3 63.30 314.4 122.25 471.6
4  33.89 314.4 55.00 471.6
5 8749 314.4 131.50 471.6
6 143.79 314.4 148.80 471.6
7 2403 314.4 25.78 471.6
8 198.10 3144 236.31 471.6
9 2327 314.4 33.53 471.6
10 12591 314.4 254.98 471.6
11 65.31 314.4 74.24 471.6
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