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Heat Transfer Modeling by the Contact Condition and
the Hole Distance for A-KRS Vertical Disposal
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The A-KRS (Advanced Korean Reference Disposal System) is the disposal concept for pyroprocessed waste, which has been developed
by the Korea Atomic Energy Research Institute. In this disposal concept, the amount of high-level radioactive waste is minimized using
pyrochemical process, called pyroprocessing. The produced pyroprocessed waste is then solidified in the form of monazite ceramic. The
final product of ceramic wastes will be disposed of in a deep geological repository. By the way, the decay heat is generated due to the ra-
dioactive decay of fission products and raises the temperature of buffer materials in the near field of radioactive waste repository. However,
the buffer temperature must be kept below 100°C according to the safety regulation. Usually, the temperature can be controlled by variation
of'the canister interdistance. However, KAERI has modelled thermal analysis under the boundary condition, where the waste canisters are
in direct contact with each other. Therefore, a reliable temperature analysis in the disposal system may fail because of unknown thermal
resistence values caused by the spatial gap between waste canisters. In the present work, we have performed thermal analyses consider-
ing the gap between heating elements and canisters at the beginning of canister loading into the radioactive waste repository. All thermal

analyses were performed using the COMSOL software package.
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Fig. 1. The heat release rate of the canister with time after the disposal [9].
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Fig. 2. The vertical disposal concept for A-KRS[9].
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Table 1. Material properties in the modeling [9]

Material Properties Values
diulgr cast Density (kg'm™) 7200
tron Insert Thermal conductivity (W-(m-K-) 5
Specific heat (J-(kg'-K™)) 504
Copper outer Density (kg'm™) 8900
shell Thermal conductivity (W-(m--K")) 386
Specific heat (J-(kg"-K™)) 383
Ca-bentonite Density (kg'm?) 1970
buffer Thermal conductivity (W-( m*-K™)) 0.8
Specific heat (J-(kg'-K™)) 1380
Backfill Density (kg'm?) 2270
Thermal conductivity (W-( m!-K)) 2
Specific heat (J-(kg'-K™)) 1190
Host rock Density (kg'm?) 2600
Thermal conductivity (W-( m™-K)) 3
Specific heat (J-(kg"'-K™)) 900
3 2be] 1eme] BT oI JHE 1] 9151 2
9ol A 8519om, Aok b kel A547} 3.5 em
Ao m AAA de AL AeAE Fusn et
2 shrty). B, ARE ke A2lE 7 m, 8 m, 9 m
of Aol o 84 astech
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Fig. 3. The maximum buffer temperature after disposal with gap applied
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