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Impact Analysis of Nuclear Power Plant Accidents on Reservoir
Using Calpuff Model

LIN Hongtao, JI Yunzhe, LIU Xinjian
( China Nuclear Power Engineering, Co. , Ltd. , Beijing 100840, China)

Abstract: Using whole year hourly meteorological data of one site, water contamination caused by radioactive plume release after ac-
cidents of NPPs was modeled using Calpuff model. The results showed that, it was more reasonable using realistic meteorological data
like wind direction and precipitation etc, and concentration of radioactivity in the reservoir caused by postulated accidents for sitting
and IC release category was much lower than the genetic action levels for foodstuffs in GB 18871 —2002. But the concentration of ra-

dioactivity caused by BP release category was still higher than the genetic action levels for foodstuffs in GB18871 —2002 despite using

realistic meteorological data, so such sever accidents should be avoid in design.
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Fig. 1 The Modeling Area of Calpuff
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Fig. 2 Schematic Diagram of Reservoir
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Table 1 Release Rate of Radionuclides Under Different Accidents
(Ba/s)
BR ek AR IC Rk BP FilE
1-131 5. 76E +08 5. 00E +08 5.80E +12
Cs —134 8. 19E +07 1. 14E +08 8.35E +11
Cs —137 4.77E +07 6. 15E +07 4.51E +11
Sr —89 2. 80E +07 4.22E +08 4.37E +10
Sr —90 2. 41E +06 4. 14E +07 4.28E +09
Ru—103 5. 26E +06 8.31E +08 8.81E +11
Ru —106 1. 73E +06 2.96E +08 3.15E +11
Am —241 3.63E +01 1.25E +03 3.75E +04
Pu —238 2.79E +03 1.17E +02 1. 98E +04
Pu —239 2. 45E +02 3.04E +01 5. 14E +03
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Table 2 Frequency Statistics of Wind Direction and
Precipitation Duration
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Fig. 5 Relative Concentration Field with the Heaviest Precipitation
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Fig. 4 Relative Concentration Field with the Worst Wet Deposition
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Table 3 Parameters Used in Calculation

Vd/ a/

F
(10 ®mv/s) 107°

Sr Cs Pu 1 Ru Am
0.01 0.005 0 0.01

1.5%x107° 9.5 0.8
0.001 0.005
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Table 4 Concentration of Radionuclides in Reservoir

Caused by Different Accidents (kBa/kg)
BR hkfiE IC3 BP
Cs134, Cs137, Rul03, Rul06, Sr89 0.01 0. 042 59.9
31 0. 034 0.012 140. 4
Sr90 1.42E —4 0. 001 0.1

Am241, Pu238, Pu239 1.79E -7 3.37E —81.48E -6

*5 BRIER{TIKE(GB 18871—2002)

Table 5 The Genetic Action Levels of Foodstuffs

(GB 18871—2002) (kBa/kg)
: A TRV
‘,}; % 4.”/#,:-1
B PR LT T ool
Cs134, Cs137, Rul03, Rul06, Sr89 1 1
1131 1 0.1
Sr90 0.1 0.1
Am241, Pu238, Pu239 0.01 0. 001
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