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Abstract

In order to demonstrate the integrity of the high burn-up spent fuel cladding transportation, it is
necessary to conduct the ductility evaluation of the high burn-up spent fuel cladding. This paper
established a three-dimensional CFD analysis model based on STAR-CCM+ code for thermal analy-
sis, and established a method for thermal analysis of spent fuel transport casks. On this basis, the
maximum temperature difference of fuel cladding under different cold and thermal operating
mode is calculated, and thermal analysis methodology of spent fuel transportation container for
ductility evaluation is established, which provide a foundation for subsequent thermal analysis of
high burn-up cladding ductility evaluation.
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Figure 1. The spent fuel transport cask structure diagram
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Figure 2. The thermal evaluation model
of whole structure
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Figure 3. The schematic diagram of neutron shield element
equivalent model
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Figure 4. The schematic diagram of neutron shield element equiva-
lent model
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Table 1. The schemes and results of grid sensitive analysis
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Table 2. The boundary condition of cold and thermal states
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Figure S. Layout of Fuel assembly temperature lines
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Figure 6. The comparison of temperature field of whole cask
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Figure 7. The comparison of fuel assembly temperature field under different conditions
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Figure 8. The axial temperature distribution and temperature difference of Line 1
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Table 4. Maximum temperature of fuel assembly under different operating mode
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