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Thermal Analysis of Spent Fuel Storage Cask
Using the Fluent Code
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Thermal analwsis for spent fuel storage cask loaded with 24 spent PWEH fuel
assemblies has been carried cut using the Fluent code fo wverify the rellability of
analvsis method and procedure, And the femperature distribution for storage cask leaded
with 24 metalized fuels equivalent to 96 FWH fuels has been also caleulated, It is found
that the storage volume of PWEH assembly is reduced to a gquarter and the heat lead is
reduced to a half by the preferential elimination of 5r-90 and Cs-137 through the
metalization process of spent FWER fuel, Total decay heat from 24 spent PWER fuels and
24 metalized spent fuels are 28 KW and 54 KW, respectively, The calculated
temperatures for 24 spent FPWER fuels were compared with the proven data presented
from the safety analvsis report of spent fuel sterage cask It has zood agreement
between the two results, and it 1s alse found that the feasikility of the analysis method
and procedure has been confirmed by the results to estimmate the termperature for the
spent fuel storage cask, The maximum fuel temperature for 24 metalized spent fuel
assemblies inside the cask is caleulated at G177 °C,
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&= Stefan-Boltzmann constant (5FE3 = 107° W/m K%
Ts, Ta = surface and ambient temperatures (K

q = surface heat flux (W) )

g = surface emissivity

F = view factor ketween surface and air
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Takle 1, Comparisen of Temperature between the Calculated Besult and Beference Value

Waxdmum temperature (')
Location
Calculated walue Beference walue
Srent fuel 357 333
Canister outer shell 220 L2
Concrete overpack inside 132 129
Concrete overpack outside Tz 63
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Fig. 1. Cress section of Analysis Mode

G.30e+r02

200e+02

Fig. 3. Temperature Contour for PWR Fuels.
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Fig. 2. Fluent Analysis Model.
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Fig. 4. Temperature Contour for Metalized Fuels.
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