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Abstract

A confinement of a storage system to storage spent fuel and radioactive
material must be designed and estimated so that the storage system may be
safe during storage period. The confinement can be estimated by calculation of
allowable leakage rate in compliance with ANSI N14.5 or ISO 12807.
Accordingly, the confinement was estimated in compliance with ANSI N14.5 in
case of storage of 24 PWR spent fuel assembly and 24-conditioned spent fuel.
The containment condition in case of storage of conditioned spent fuel is easier
than in case of storage of PWR spent fuel.
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3 1. Fractions available for Release in accordance with Source Species

Primary Radio-nuclide Species Fractions Available for Release
Sources Normal Off-Normal | Accident
Clud Co-60 0.15 0.15 1.0
Gases H-3, 1-129, Kr-81, Kr-85, Xe-127 0.3 0.3 0.3
. Cs-134, Cs-135, Cs-137, Ru-103, ] ] ]
Volatiles | o 1o "< g0 Sr-00 2x107 2x107* 2x107*
Fines Others 3x107° 3x107° 3x107°
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3 2. Radioactivities for 24 PWR Spent Fuel Assembly
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Radionuclide ?glt;\tllj;/ (I'T'(:Bt(l;]\;ltt&/) Activigty Ef;sgzi Fu:IaIIeF(:od R,eAIcet?jiatk;le ?:atlc\::(% A(Iifln\::tty ?.:_/QZI

(TBQ) (TBQ) (Fi) (A2i) )
C0-60 Clud 2.44E+01]|9.01E-01|4.24E-01| 24 | 1.5E-01 | 1.0E+00 | 1.53E+00 |1.50E-02| 4.0E-01 |3.75E-02
Cs137 Volatile |1.20E+05|4.42E+03|2.08E+03| 24 | 2.0E-04 | 1.0E-01 | 9.97E-01 |9.81E-03| 6.0E-01 [1.63E-02
Bal37m 1.13E+05|4.18E+03|1.97E+03]| 24 | 3.0E-05 | 1.0E-01 | 1.41E-01 |1.39E-03| 6.0E-01 |2.32E-03
Pu241 8.77E+04|3.24E+03|1.52E+03| 24 | 3.0E-05 | 1.0E-01 | 1.10E-01 |1.08E-03] 6.0E-02 |1.80E-02
Y90 8.62E+04[3.19E+03|1.50E+03| 24 | 3.0E-05 | 1.0E-01 | 1.08E-01 |1.06E-03] 3.0E-01 |[3.53E-03
Sro0 8.61E+04|3.19E+03|1.50E+03| 24 | 3.0E-05 | 1.0E-01 | 1.08E-01 |1.06E-03| 3.0E-01 [3.53E-03
Pm147 1.08E+04|4.00E+02|1.88E+02]| 24 | 3.0E-05 | 1.0E-01 | 1.35E-02 |1.33E-04| 2.0E+00 |6.65E—-05
Cs134 Volatile |1.01E+04|3.74E+02|1.76E+02| 24 | 2.0E-04 | 1.0E-01 | 8.43E-02 |8.29E-04| 7.0E—01 [1.18E-03
Kr85 Gas 7.27E+03|2.69E+02|1.26E+02| 24 | 3.0E-01 | 1.0E-01 | 9.11E+01 |8.95E-01| 1.0E+01 |8.95E-02
Eul54 6.92E+03|2.56E+02|1.20E+02| 24 | 3.0E-05 | 1.0E-01 | 8.67E-03 |8.52E-05| 6.0E-01 |1.42E—-04
Pu238 4.79E+03|1.77E+02|8.33E+01| 24 | 3.0E-05 | 1.0E-01 | 6.00E-03 |5.90E-05| 1.0E-03 |5.90E-02
Cmz244 3.34E+03|1.24E+02|5.81E+01| 24 | 3.0E-05 | 1.0E-01 | 4.18E-03 |4.11E-05] 2.0E-03 |[2.06E-02
Eul55 2.40E+03|8.86E+01|4.16E+01| 24 | 3.0E-05 | 1.0E-01 | 3.00E-03 |2.95E-05| 3.0E+00 [9.83E-06
Am241 1.90E+03|7.04E+01|3.31E+01| 24 | 3.0E-05 | 1.0E-01 | 2.38E-03 |2.34E-05| 1.0E-03 |2.34E-02
Sb125 1.54E+03|5.69E+01|2.68E+01| 24 | 3.0E-05 | 1.0E-01 | 1.93E-03 |1.89E-05| 1.0E+00 |1.89E-05
Ru106 Volatile |7 59E+02|2.81E+01|1.32E+01| 24 | 2.0E-04 | 1.0E-01 | 6.34E-03 |6.23E—05| 2.0E-01 |[3.11E-04
Rh106 7.59E+02|2.81E+01|1.32E+01| 24 | 3.0E-05 | 1.0E-01 | 9.51E-04 |9.34E-06]| 8.0E-01 |[1.17E-05
Pu240 6.24E+02|2.31E+01|1.09E+01| 24 | 3.0E-05 | 1.0E-01 | 7.82E-04 |7.68E-06] 1.0E-03 |7.68E-03
H3 Gas 6.02E+02|2.23E+01[1.05E+01| 24 | 3.0E-01 | 1.0E-01 | 7.54E+00 |7.41E-02| 4.0E+00 |1.85E-02
Sm151 4.38E+02|1.62E+01|7.61E+00| 24 | 3.0E-05 | 1.0E-01 | 5.48E-04 |5.39E-06] 1.0E+00 |5.39E-06
Tel25m 3.76E+02|1.39E+01|6.53E+00| 24 | 3.0E-05 | 1.0E-01 | 4.70E-04 |4.62E-06| 9.0E-01 |5.14E-06
Pu239 3.53E+02|1.31E+01[6.14E+00| 24 | 3.0E—-05 | 1.0E-01 | 4.42E-04 |4.34E-06] 1.0E-03 |4.34E-03
Celd4 2.17E+02|8.04E+00|3.78E+00| 24 | 3.0E-05 | 1.0E-01 | 2.72E-04 |2.67E-06] 2.0E-01 |1.34E-05
Pri44m 2.17E+02|8.04E+00|3.78E+00| 24 | 3.0E-05 | 1.0E-01 | 2.72E-04 |2.67E-06] 6.0E-01 |4.46E-06
Co60 5.38E+01|1.99E+00[9.35E-01| 24 | 3.0E-05 | 1.0E-01 | 6.73E-05 |6.62E-07| 4.0E-01 |1.66E-06
Cd113m 4.80E+01]|1.78E+00(8.35E-01| 24 | 3.0E-05 | 1.0E-01 | 6.01E-05 |5.91E-07| 5.0E-01 |1.18E-06
Np239 3.02E+01|1.12E+00|5.25E-01| 24 | 3.0E-05 | 1.0E-01 | 3.78E-05 |3.71E-07] 4.0E-01 |[9.29E-07
Am243 3.02E+01|1.12E+00|5.25E-01| 24 | 3.0E-05 | 1.0E-01 | 3.78E-05 |3.71E-07| 1.0E-03 |3.71E-04
Cm243 2.47E+01|9.13E-01[4.29E-01| 24 | 3.0E-05 | 1.0E-01 | 3.09E-05 |3.04E-07| 1.0E-03 |3.04E-04
Tc99 1.86E+01|6.86E—01|3.23E-01| 24 | 3.0E-05 | 1.0E-01 | 2.32E-05 |2.28E-07| 9.0E-01 |2.54E-07
Am242m 1.35E+01|4.98E-01|2.34E-01| 24 | 3.0E-05 | 1.0E-01 | 1.68E-05 |1.66E—07| 1.0E—-03 |1.66E—-04

SUM 5.46E+05|2.02E+04 |9.50E+03| 24

Total 5.46E+05|2.02E+04| 2.28E+05 1.02E+02 3.07E-01
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. . Pack ) Rel le | Activi Activi o
recionucide | AT | Actty | LGRS | Retease | paited | TUCET | Braction | L | FAZ
(TBa) (TBa) (Fi) (A21)

Pu241 8.77E+04|3.24E+03|1.52E+03| 24 | 4 | 3.0E-05 | 1.0E-01 | 1.10E-01 |7.87E—-01| 6.0E-02 |1.31E+01
Eul54 6.92E+03|2.56E+02|1.20E+02| 24 | 4 | 3.0E-05 | 1.0E-01 | 8.67E-03 [6.21E-02] 6.0E-01 |1.04E-01
Pu238 4.79E+03|1.77E+02|8.33E+01] 24 | 4 | 3.0E-05 | 1.0E-01 | 6.00E-03 |4.30E—-02| 1.0E-03 |4.30E+01
Cm244 3.34E+03|1.24E+02|5.81E+01| 24 | 4 | 3.0E-05 | 1.0E-01 | 4.18E-03 |3.00E-02| 2.0E-03 |1.50E+01
Eul55 2.40E+03|8.86E+01|4.16E+01| 24 | 4 | 3.0E-05 | 1.0E-01 | 3.00E-03 [2.15E-02] 3.0E+00 |7.17E-03
Am241 1.90E+03]7.04E+01|3.31E+01]| 24 | 4 | 3.0E-05 | 1.0E-01 | 2.38E—-03 |1.71E-02| 1.0E-03 |1.71E+01
Sh125 1.54E+03|5.69E+01|2.68E+01| 24 | 4 | 3.0E-05 | 1.0E-01 | 1.93E-03 |[1.38E-02| 1.0E+00 |1.38E-02
Rh106 7.59E+02|2.81E+01|1.32E+01| 24 | 4 | 3.0E-05 | 1.0E-01 | 9.51E-04 [6.81E-03] 8.0E-01 |8.52E-03
Pu240 6.24E+02|2.31E+01|1.09E+01| 24 | 4 | 3.0E-05 | 1.0E-01 | 7.82E-04 |[5.60E-03| 1.0E-03 |5.60E+00
Smi151 4.38E+02|1.62E+01|7.61E+00| 24 | 4 | 3.0E-05 | 1.0E-01 | 5.48E—-04 |3.93E-03| 1.0E+00 |3.93E-03
Pu239 3.53E+02|1.31E+01|6.14E+00| 24 | 4 | 3.0E-05 | 1.0E-01 | 4.42E-04 |3.17E-03| 1.0E-03 |3.17E+00
Celda 2.17E+02|8.04E+00|3.78E+00| 24 | 4 | 3.0E-05 | 1.0E-01 | 2.72E-04 [1.95E-03] 2.0E-01 |9.75E-03
Pri44m 2.17E+02|8.04E+00|3.78E+00| 24 | 4 | 3.0E-05 | 1.0E-01 | 2.72E-04 [1.95E-03] 6.0E-01 |3.25E-03
Co60 5.38E+01|1.99E+00|9.35E-01]| 24 | 4 | 3.0E-05 | 1.0E-01 | 6.73E-05 |4.83E—04| 4.0E-01 |1.21E-03
Cd113m 4.80E+01|1.78E+00|8.35E-01] 24 | 4 | 3.0E-05 | 1.0E-01 | 6.01E-05 |4.31E—-04| 5.0E-01 |8.62E-04
Np239 3.02E+01|1.12E+00|5.25E-01| 24 | 4 | 3.0E-05 | 1.0E-01 | 3.78E-05 |2.71E—04| 4.0E-01 |6.77E-04
Am243 3.02E+01|1.12E+00|5.25E-01| 24 | 4 | 3.0E-05 | 1.0E-01 | 3.78E-05 |2.71E—04| 1.0E-03 [2.71E-01
Cm243 2.47E+01|9.13E-01|4.29E-01| 24 | 4 | 3.0E-05 | 1.0E-01 | 3.09E-05 [2.21E-04] 1.0E-03 |2.21E-01
Tc99 1.86E+01|6.86E—01|3.23E—01| 24 | 4 | 3.0E-05 | 1.0E-01 | 2.32E—-05 |1.67E—04| 9.0E—01 |1.85E—04
Am242m 1.35E+01|4.98E-01|2.34E-01| 24 | 4 | 3.0E-05 | 1.0E-01 | 1.68E-05 [1.21E-04] 1.0E-03 |1.21E-01

SUM 1.11E+05]4.12E+03|1.94E+03| 24 | 4

Total 1.11E+05|4.12E+03 1.86E+05 1.39E-01 9.77E+01
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