Radiation Shielding and Criticality Safety Assessment for KN-12 Spent
Nuclear Fuel Transport Cask Using Monte Carlo Simulation
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Abstract

KN-12 spent nuclear fuel transport cask was designed for transportation up to 12
assemblies and is in standby status for being licensed in accordance with Korea Atomic
Energy Act. In this study, radiation shielding and criticality safety analysis for this cask was
carried out using the Monte Carlo transport code, MCNP4B, and the source term for radiation
shielding analysis was evaluated using ORIGEN-S module within SCALE4.4a code package.
The calculational result from normal transport conditions showed the maximum dose rates of
279% and 87.1% of the limits on the cask surface and at 2m from the cask surface,
respectively. On the other hand, the result from hypothetical accident conditions revealed the
maximum dose rate of 25.1% of the limit. All of these values satisfy the regulation guide for
safe transportation of spent nuclear fuel transport cask. It is appeared that the calculated ke
also satisfies the regulation guide with the level of 94.6% of the limit.
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3 A E

ol | A photons/sec
1.00E-02 1.34920E+15
5.00E-02 1.25720E+15
1.00E-01 3.47640E+14
2.00E-01 2.66240E+14
3.00E-01 7.69920E+13
4.00E-01 5.06260E+13
6.00E-01 4.42490E+14
8.00E-01 2.35030E+15
1.00E+00 2.12750E+14
1.33E+00 1.77830E+14
1.66E+00 4.45750E+13
2.00E+00 3.63690E+11
2.50E+00 4.92090E+11
3.00E+00 2.17260E+10
4.00E+00 2.72910E+09
5.00E+00 1.30200E+07
6.50E+00 5.22530E+06
8.00E+00 1.02500E+06
1.00E+01 2.17620E+05

Total 6.57670E+15

I 22483 ¥9AR A AAE
(a.n)dt-g& A Rk
B2 neutrons/sec 2 neutrons/sec
TH232 1.87E-08 PU240 1.35E+06
U233 1.14E-02 CM242 4.08E+04
U234 3.08E+02 CM244 3.67E+08
U235 3.27E+00 CF252 4.82E+05
U236 7.13E+01
U238 4.10E+01
NP237 1.18E+02
PU238 2.30E+06
PU239 1.24E+05
PU240 2.03E+05
PU241 8.13E+02
PU242 8. 73E+02
AM?241 7.95E+05
AM?242M 2.37TE+01
AM?243 1.61E+04
CM242 8.16E+03
CM244 2.81E+06
CM245 2.68E+02
CM246 7.89E+01
Sub-Total | 6.278E+06 | Sub-Total | 3.724E+08
Total 3.67E+08
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Unit: mSv/hr
Top Bottom Side
H. Y. U H LAY H. Y. U. H LA H. Y. U X a1 A]x
Neutron 0.0010 0.0050 0.0013 0.0140 0.1909 0.0260
Gamma 0.0002 0.0060 0.0116 0.0910 0.3662 0.4190
Total 0.0012 0.0110 0.0129 0.1050 0.5570 0.4450
* KN-12 ¢tdAd EA 1 514
¥ 24 KN-12 &9+87] THOERE 2 m A FoAe H&EH
Unit: mSv/hr
Top Bottom Side
H. Y. U H LA H. Y. U. H 1A H. Y. U. H 1A
Neutron 0.00008 0.0010 0.00007 0.0020 0.0223 0.0240
Gamma 0.00004 0.0010 0.00169 0.0120 0.0651 0.0670
Total 0.00012 0.0020 0.00176 0.0140 0.0871 0.0910




¥ 25 KN-12 #9887 ¥ oz R e 1 m AdelAe deFg-Ataa bzl
Unit: mSv/hr
Top Bottom Side
H. Y. U. H3A H. Y. U BIA H. Y. U H 1A
Neutron 0.1903 0.2120 0.8927 0.4310 2.2423 2.5090
Gamma 0.0218 0.2090 0.2079 0.2810 0.2721 0.2870
Total 0.0012 0.4210 1.1005 0.7130 2.5144 2.7960
16 16 14
15 15 13
14 14 12
13 13
12 12 "
5 U 5 U 5 10
_g 10 'g 10 -g 9
é 8 é 8 % 7
g g g
.:(‘Lj 6 .iél‘ 6 <>(—< 5
5 5
4
4 4
3 3 3
2 2 2
1 1 1
ofo 0?5 170 115 2.0 0.00 0.02 0.:)4 0.:)6 o,los 0.10, 0o 1 é é zlt é é ; sls ela |£|
Dose Rate[mSv/hr] Dose Rate[mSv/hr] Dose rate[mSv/hr]
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