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Array Design of HLW Canisters considering Thermal Concentrations

Hyung Sik Yang and Chun Woo Lee

ABSTRACT

HLW canister array was designed by FLLSSM program, considering the thermal concentration.
Rock properties were chosen as those of granite, the most possible bedrock for the repository in

Korea. It was shown that repository area and excavation volumes can be determined by the pitch

or distance between canisters. Pitch can be reduced to 0.6 m assuming the tolerance temperature
as 200C. Thermal concentration was reduced as storage time for cooling the canister passed. After

10 years of storage the thermal problems seemed to be negligible.
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Table 1. Selected physical properties of granite.

Granite
Symbol
British unit SI unit

Thermal conductivity k 3.632 btu/hr ft °F 2135 J/m sec deg
Density b 165.6 Ib/t’ 2650 kg/em®
Specific heat c 0.71 btu/lb °F 921 J/kg deg
Maximum permissible temperature Va 392.0 °F 200 T
Thermal diffusivity a 0.031 ft*/hr 8.74X10 7 m?/sec
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Fig. 1. Array of HLW repository
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Fig. 2. Calculating position in repository room and

canister
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Fig. 3. Temperature distribution around the canister
room
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Table 2. Temperature variation by number of canis-
ters.

Nr. canister 4 5000 6000
E]apsed time

3 146 146 146 146 146 146
4 149 149 149 149 149 149
5 150 161 151 151 151 151
6 151 152 152 1562 152 152
7 151 152 152 152 152 152
8 151 153 153 153 153 153
9 151 153 153 153 153 153

10 151 154 154 154 154 154
15 148 153 153 153 153 153
20 145 1563 1563 153 1563 153
25 143 152 153 153 153 153
30 139 150 151 152 152 152
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Fig. 4. Temperature variation by number of canis-
ters :
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Fig. 5. Calculated temperature at point E
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Fig. 6. Temperature variation by removal time
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