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Drop Gesture Analysis of the Fuel Transport Cask

XU Yan-tao, MA Yuan-rui, LI Chen, ZHOU Yan, PAN Jie, XIE Yong-cheng
(Shanghai Nuclear Engineering Research and Design Institute Co., Ltd., Shanghai 200233, China)

ABSTRACT: The work aims to summarize the fuel transport cask drop analysis process, design the reasonable gesture
analysis scheme, and make sure that the design of fuel transport cask can meet the requirements of GB 11806 rules for
drop test through analysis. The method of dynamic FEA was used to analyze the drop of multi-position and multi-mode
new fuel transport cask, and the analysis results were verified based on the test results. The analysis and test experience
were summarized into the complete analysis process. Through the analysis, the worst drop gesture of the new fuel trans-
port cask under normal transport conditions was 9° small angle drop, and the maximum deformation of cask shell under
the condition was 49 mm. The worst drop gesture under accident transport conditions was forward vertical drop and
the biggest impact force of fuel assemblies was 1.78 MN. In combination with the analysis and test results, the most un-
favorable drop gesture analysis process and key technical points of the cask were summarized. Combined with the analy-
sis and test results, the most unfavorable drop gesture of the new fuel transport cask is obtained, and the general analysis
flow of the fuel transport cask drop is summarized.
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Fig.1 FEA model of new fuel transport cask
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Fig.2 Most unfavorable drop gesture analysis process of fuel
transport cask
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Fig.3 9 m forward vertical drop test and contrastive analysis
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Fig.4 Flow chart of typical drop gesture determined for each
drop test
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Tab.1 Shear stress analysis and evaluation of shell
connection bolt
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Fig.5 Most unfavorable drop gesture analysis model for the
new fuel transport cask in each drop test
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Fig.6 Partial section of the maximum cask deformation after
small angle drop
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Fig.7 Impact force time-history curve of fuel assembly in
the 9 m vertical drop
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