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Abstract: In the present study, temperature evaluations on long-term storage of radioactive waste produced in the
process of isotope production were performed using two different methods. Three-dimensional analysis was carried out
assuming a volumetric heat source, while two-dimensional studies were performed assuming a point source. The
maximum temperature difference between the predictions of the volumetric and point source models was approximately
5 °C. For the conceptual design level, a point source model may be suitable to obtain the overall temperature
characteristics of different loading locations. For more detailed analysis, the model with the volumetric source may be
applicable to optimize the loading pattern in order to obtain minimum temperatures.
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Fig. 1 Schematic diagram of Mo-99 production process
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Table 1 Decay power fraction with time

Decayed time Decay fraction

Row# [Month] [%]
T 9 7214
2 64 4.37¢-5
3 119 1.93e-5
4 174 1.85¢-5
5 229 1.58¢-5
6 284 1.39-5
7 339 1.26e-5
8 394 1.15¢-5
9 449 1.07¢-5
10 504 1.00e-5
1 559 9.42¢-6
12 614 (~51.2 yr) 8.92¢-6
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Fig. 2 Configuration of Long-term storage
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Fig. 3 Computational domain for temperature evaluation
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Fig. 4 Nodalization for the calculation using EES
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Fig. 5§ Temperature distribution with loading (EES)
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Fig. 8 Temperature distribution with loading (CFX)
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