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A study on disposal of waste derived from commercial High Temperature Gas-cooled
Reactor (“HTGR”) has been performed. Because of significant difference between the
reprocessing of Light Water Reactor (“LWR”) and that of HTGR due to difference in
structures of the fuel, adoptability of the laws relating to reprocessing waste disposal, which
1s enacted for LWR, to HTGR waste should be confirmed. Then, we compared the
technologies and waste of reprocessing and evaluated radioactivity concentration in
graphite waste by activation and contamination based on whole core burn-up calculation.

As a result, it was found that SiC residue waste should be disposed of into a
geological repository as 2nd class designated radioactive waste in the Designated
Radioactive Waste Final Disposal Act (Act No.117 of 2000), by way of amendment of the
applicable order, same as hull and end-piece of LWR, and graphite waste should be shallowly
disposed of than geological disposal as 2nd class waste for pit disposal in the Act on the
Regulation of Nuclear Source Material, Nuclear Fuel Material and Reactors (Act No.166 of
1957) same as a channel box of LWR.

Keywords: Waste Disposal, HTGR, Reprocessing, Laws
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Table 2.1 Major specifications of GTHTR300

Item Value
Thermal power (MWt) 600
Electric generation (MWe)
Gross: 280
Net: 274
Uranium inventory (t) 7.19
235U enrichment (wt%) 14.0
Cycle length (days) 730
Number of batch 2
Averaged discharge burn-up (GWd/t) 120

Table 2.2 Impurities in graphite (ppm)

IG-11 IG-110

B 2.9 Ni 8.31 B 0.03 Ni <0.1
Si 0.7 Cr <0.1 Si 1.6 Cr <0.5
Ca 2232  Co 0.2 Ca <0.05  Co <0.05
Fe 9.59 Gd <0.05  Fe <0.01  Gd <0.05
Al <0.4 Sm <0.05 Al <0.05  Sm <0.05
Na - Li 0.06 Na <0.05 Li <0.01
K - Mg 0.99 K <0.1 Mg <0.5
\Y 177.2 Nt 20 \% <0.01 Nt 20

cd <0.05 Cl - cd <0.1 Cltt <3

* The impurities are referred from [31].

* The impurities marked by f are referred from [18] by assuming air confined into closed

porosity.

* The impurities marked by 1 are referred from [34].
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Fig.2.3 Core geometry of GTHTR300
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Fig.2.4 Reloading scheme of sandwich shuffling
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Table 3.1 Radioactivity in graphite waste and legal lower limit for 2nd class designated

radioactive waste in the Designated Radioactive Waste Final Disposal Act (Bg/t)

IG-11 IG-110 Lower limit
14C 2.44E+10 2.44E+10 8.70E+13
36C1 2.96E+08 9.60E+10
9Tc 2.47TE+05 2.47E+05 1.10E+12
129] 4.04E+02 4.04E+02 6.70E+09
a nuclides  1.43E+08 1.43E+08 8.30E+09
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Table 6.1 Radioactivity in graphite waste and legal lower limit for 1st class waste disposal
in the Act on the Regulation of Nuclear Source Material, Nuclear Fuel Material and

Reactors (Bq/t)

1G-11 1G-110 Lower limit
14C 2.44E+10 2.44E+10 1.00E+16
36C1 - 2.96E+08 1.00E+13
9T¢ 2.47E+05 2.47E+05 1.00E+14
129] 4.04E+02 4.04E+02 1.00E+12

a nuclides 1.43E+08 1.43E+08 1.00E+11
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Table 6.2 Radioactivity in graphite waste and legal upper limit for pit disposal as 2nd class
waste disposal in the Act on the Regulation of Nuclear Source Material, Nuclear Fuel

Material and Reactors (Bq/t)

Upper
IG-11 IG-110 limit
14C 2.44E+10 2.44E+10 1.00E+11
60Co 4.94E+11 1.23E+11 1.00E+15
63N1 2.35E+10 2.83E+08 1.00E+13
90Sr 1.33E+09 1.33E+09 1.00E+13
M9T¢c 2.47E+05 2.47E+05 1.00E+09
137Cs 1.74E+09 1.74E+09 1.00E+14
a nuclides 1.43E+08 1.43E+08 1.00E+10

Table 6.3 Radioactivity in graphite waste and legal upper limit for trench disposal as 2nd
class waste disposal in the Act on the Regulation of Nuclear Source Material, Nuclear Fuel
Material and Reactors (Bq/t)

1G-11 IG-110 Upper limit

60Co 4.94E+11 1.23E+11 1.00E+10
90Sr 1.33E+09 1.33E+09 1.00E+07
137Cs 1.74E+09 1.74E+09 1.00E+08
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