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where,  DM is the scale model diameter, LM is the test 

model length, TF is the furnace temperature, MM is the 
test model mass, and F is the view factor for a package 
in a furnace. 
 
2.3 Test Results and Discussion 

 
The most important concerns for the thermal test are 

the seal temperature, and the peak temperature of the 
canister component. 

Figure 3 shows the flame temperature during the 
thermal test. The average flame temperature measured 
in the thermal test was 813 °C. Therefore, the thermal 
condition, which is prescribed in the regulatory guide-
lines, was satisfied.  

The temperature profile in the thermal test is shown 
in figure 4. The temperature data for the thermal tests 
are shown in table 1.  

The maximum surface temperature of the hot-cell 
cask was measured at 682 °C. The maximum 
temperature of the K-resin was measured at 438 °C 
after 17 minutes. The maximum temperature of the 
intermediate-shell was measured at 112 °C after 52 
minutes. Therefore the maximum temperature of the 
lead which acts as a radiation shield can be predicted to 
be below melting temperature that would be of concern. 

Figure 5 shows the temperature history at the O-ring 
during the fire test and cool-down periods. The 
maximum temperatures of the seal in the upper part and 
middle part, as measured by the thermocouples installed 
in the lid to the depth of the seal, were measured as 
273 °C and 251 °C respectively. These temperatures are 
higher than the manufacture’s recommended maximum 
temperature[5]. It is because the shock absorber, which 
was broken in the drop test, was burned. Therefore, in 
order to maintain the containment boundary of the hot-
cell cask, it is important that the manufacture of the 
shock absorber prevents breakage. 

 
3. Conclusion 

 
The thermal test was carried out to evaluate the 

thermal integrity of the hot-cell cask. 
The main results were as follows:  
ⅰ) The maximum temperature of the intermediate-shell 

was measured at 112 °C. Therefore the maximum 
temperature of the lead which acts as a radiation 
shield can be predicted to be below melting 
temperature that would be of concern.  Accordingly, 
the integrity of the lead shield is estimated to be 
maintained. 

ⅱ) The maximum temperature of the seal in the upper 
part was measured at 273 °C which is higher than 
the manufacture’s recommended maximum 
temperature. It is because the shock absorber which 
was broken in the drop test was burned. Therefore, 
in order to maintain the containment boundary of 
the hot-cell cask, it is important that the 
manufacture of the shock absorber prevents 
breakage. 

Table 1. Thermal Test Results 

Location Temp.(℃) Time(hr) 
Surface Top 682 0.3 

Mid 602 0.3 
K-Rsin Top 346 0.3 

Mid 438 0.28 
Intermediate-shell Top 112 0.87 

Mid 101 1.41 
Inter-shell Top 106 1.40 

Mid 103 1.43 
O-ring Top 273 0.38 

Mid 251 0.37 
 

 
     Figure 3. Average flame temperature. 

 

 
Figure 4. Temperature history in the thermal test. 

 

 
Figure 5. Temperature history at O-ring. 
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