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Analysis and Research on Sealing of Spent Fuel Transportation Cask under
Accident Conditions

LIU Guang-dong

(China Nuclear Power Technology Research Institute Co., Ltd., Guangdong Shenzhen 518031, China)

ABSTRACT: The work aims to seal the spent fuel transportation cask under accident conditions in order to prevent the
leakage of radioactivity materials and provide basis for the sealing analysis of the spent fuel transportation through the
analysis and research on sealing of scale model of the spent fuel transportation cask under the accident conditions. To ve-
rify the sealing performance of the spent fuel transportation cask under hypothetical accident conditions, the 9 m drop
analysis was carried out to the scale model of the spent fuel transportation cask under accident conditions by the
LS-DYNA computer program. Then, the load history of sealing bolts and the separation of sealing surface during the drop
process were extracted. Meanwhile, the sealing capability test was carried out after the drop test. The results of drop
analysis indicated that the stress of the sealing bolts met the limit requirements during the drop process of inner and outer
covers of scale model, and the maximum separation of sealing surfaces of inner and outer covers was less than the effec-
tive rebound of sealing structure. The air tightness test conducted after the drop test showed that the sealing performance
was good. According to the results of drop sealing analysis and the air tightness test of scale model of spent fuel trans-
portation cask, the spent fuel transportation cask can meet the sealing requirements under accident conditions and the
method can be used for the sealing analysis of the spent fuel transportation cask under accident conditions.
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Fig.1 Sealing structure of the
transportation cask
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Fig.2 Load-displacement characteristic
curve of sealing ring
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Fig.5 Stress-strain curves of China fir
along rift grain and transverse grain
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Fig.7 Finite element model of the scale
cask for spent fuel transportation with the
impact limiter
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Fig.8 Acceleration-time curve of the cask
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Fig.9 Axial force-time curve of
bolt for inner cover
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