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A deep geological disposal at a depth of 500 m in stable host rock is considered to be the safest method with current tech-
nologies for disposal of spent fuels classified as high-level radioactive waste. The most important requirement is that the
temperature of the bentonite buffer, which is a component of the engineered barrier, should not exceed 100C. In Korea,
the amount of spent fuel generated by nuclear power generation, which accounts for about 30% of the total electricity, is
continuously increasing and accumulating. Accordingly, the area required to dispose of it is also increasing. In this study,
various duplex disposal concepts were derived for the purpose of improving the disposal efficiency by reducing the disposal
area. Based on these concepts, thermal analyses were carried out to confirm whether the critical disposal system require-
ments were met, and the thermal stability of the disposal system was evaluated by analyzing the results. The results showed
that upward 75 m or downward 75 m apart from the reference disposal system location of 500 m depth would qualify for the
double layered disposal concept. The results of this study can be applied to the establishment of spent fuel management pol-

icy and the design of practical commercial disposal system. Detailed analyses with data of a real disposal site are necessary.
Keywords: Deep geological disposal, Reference disposal system, Double layered repository, Decay heat, Engineered bar-

rier, Thermal analyses, Disposal area, Disposal efficiency
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Y = yO+Al*exp(-(x-x0)/t1)+A2*exp(-(x-x0)/12)
+A3*exp(-(x-x0)/t3)

y0 x0 Al tl
10 <t<100 297.9526 0.7805  3218.3828  2.9441
100 <t<1000  32.1858  101.6499  146.7649  40.5612
1000 <t< 100000  1.0085 863.1459 12.052 32479335
A2 t2 A3 t3
10<t<100  10394.9385  1.0966  2036.4309  42.7499
100<t<1000  110.4017  121.2880  197.2185  622.1932
1000 <t<100000 20.7831  9417.8126  56.4434  622.6981

Decay heat [Watts/basis]

Time after discharge [yr]

Fig. 1. Decay heat of the reference spent fuel.
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Table 1. Material Properties for thermal analyses

Density ~ Thermal Conductivity ~ Specific Heat
(kgm) (wm™CT) (Tkg'-ch
Copper shell 8,900 386 383
Cast insert 7,200 52 504
Buffer 1,970 0.8 1,380
Backfill 2,270 2 1,190
Rock 2,650 32 815
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Table 2. Results of thermal analyses for double layered repository

Max. Temp. Requirement

Case () (M.T. < 100C) Remark
Depth 500 m  Case-Ref 97.4 Satisfied
Case D-25 106.4 Dissatisfied
Case D-50 100.7 Dissatisfied
Downward
Case D-75 99.8 Satisfied
Thermal
Case D-100 100.4 Dissatisfied Gradient :
3¢/100 m
Case U-25 105.8 Dissatisfied
Case U-50 99.4 Satisfied
upward
Case U-75 97.4 Satisfied
Case U-100 97.4 Satisfied
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