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A GoldSim template program for a safety assessment of a hybrid-typed repository system, called A-KRS, in
which two kinds of pyro-processed radioactive wastes, low-level metal wastes and ceramic high-level wastes
that arise from the pyro-processing of PWR nuclear spent fuels are disposed of, has been developed. This
program is ready both for a deterministic and probabilistic total system performance assessment which is
able to evaluate nuclide release from the repository and farther transport into the geosphere and biosphere
under various normal, disruptive natural and manmade events, and scenarios. The A-KRS has been proba-
bilistically assessed with 9 selected input parameters, each of which has its own statistical distribution for a
normal release and transport scenario associated with nuclide release and transport in and around the re-
pository. Probabilistic dose exposure rates to the farming exposure group have been evaluated. A sensitivity
of 9 selected parameters to the result has also been investigated to see which parameter is more sensitive
and important to the exposure rates.
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Table 1. Statistical distribution for selected 9 input parameters.

Parameter Distribution type Distribution value

Matrix diffusion

depth, m Triangular

0.03, 0.5, 1.0 (min, avg, max)

Te: 2x10-6, 1x10-5, 1x10-4
Solubility, Sn: 2x10-5, 5x10-4, 5x10-3

mol/m3 Triangular b 15105, 53105, 4x104

Cs: 2x103, 4x103, 7x103
Distribution Te: 1x10-2, 1x10-1, 2.5x10-!
coefficient for Trianeular Sn: 1x1073, 3, 5
buffer and backfill, g Pa: 1.7x102, 7.3x10°1, 6.5
m3/kg Cs: 2x10°3, 6.6x101, 2.97
Distribution Sn: 1.9x10-2, 2x10-2, 3.37x10-!
coefficient for Triangular Pa: 1x10-2, 1x10-1, 1
rock, m¥/kg Cs: 5.1x10-2, 5.2x10-2, 7.3x10-2
Hydraulic Mean: 10-9:12
gggf ur;t/lsv ity for Log-normal Standard deviation: 0.48
fnra““re aperture, Triangular 1,600, 2,400, 4,000
Travel distance in
the rock, m Trianeular 430, 533,610
(200 and 500m g
depth) 320,419, 500
Plume width of 1x10-5, 4x10-5, 4x10-4
MWCF, m (200 2 Log-triangular
500m A% 1x10-5, 1x104, 1x10-3
Specific discharge i o 2.0, 13,8, 25.1

in MWCF, m/s
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Fig. 1. Probabilistic exposure rates to the farming exposure group.
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Fig. 2. CCDF for probabilistic exposure rates to the farming exposure
group.
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Table 2. Sensitivity of selected input parameters to peak annual exposure
rates to the farming exposure group.

Correlation Regression  Partial  Importance

Variable ID Coefficient Coefficient Coefficient Measure
hydr K 500m 0.828 0.796 0.887 0.347
Kd Buff Sn -0.454 -0.372 -0.661 0.279
frac_length 200m -0.04 -0.009 -0.021 0.091
Kd Rock_Sn 0.022 -0.02 -0.047 0.061
Kd_Buff Cs -0.028 -0.056 -0.131 0.061
Cs_Pa 0.095 0.051 0.123 0.051
frac_aperture 200m 0.013 0.039 0.089 0.049
frac_aperture_500m 0.042 0.029 0.067 0.046
Kd_Buff Tc 0.025 -0.005 -0.013 0.034
Cs_Tc -0.041 0.025 0.059 00.034
hydr K 200m -0.01 0.044 0.102 0.028
Kd_Buff Pa 0.058 0.028 0.066 0.028
frac_length 500m 0.045 0.005 0.011 0.025
Kd_Rock Cs -0.041 -0.03 -0.071 0.024
Cs_Sn -0.024 -0.005 -0.011 0.024
Kd_Rock Pa -0.03 0.024 0.057 0.019
MMCF _Darcy_velocity 0.04 0.009 0.02 0.015
MWCF_PlumeWidth -0.007 0.019 0.046 0
Cs_Cs 0.011 0.003 0.006 0
diff depth 0.056 0.057 0.135 0
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Fig. 3.Variation of exposure rates to the farming exposure group due to matrix diffusion depth.
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Fig. 6. Variation of exposure rates to the farming exposure group due to distribution coefficient in the fractured rock medium.
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Fig. 7. Variation of exposure rates to the farming exposure group due to hydraulic conductivity in the fractured rock medium.
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Fig. 8. Variation of exposure rates to the farming exposure group due to travel distance in the fractured rock medium.
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Fig. 9. Variation of exposure rates to the farming exposure group due to fracture aperture in the fractured rock medium.

270 J. Korean Radioac. Waste Soc. Vol.10 No.4 p.263-272, December 2012



Youn-Myoung Lee. et al : A Probabilistic Safety Assessment of a Pyro-processed Waste Repository

Farmer_Tot

1.0e03

1.0e04 s i

1.0e.05 e

1.0e-06 o

1.0e.07 !

1.0e08 H

Dose, (mSviyn)

1.0e09

1.0e-10

1.0e-11

T T T TTTITm T T TTTTI T TTTTIn T T TTTIm T T TTTTm T TTTTIT
.Ded2 1.0e03 1.0e04 1.0e05 1.0e06 1.0e07 1.0e08

Time (yr)

Fig. 10. Variation of exposure rates to the farming exposure group due to specific discharge in the MWCE
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Fig. 11. Variation of exposure rates to the farming exposure group due to plume width of the MWCE
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