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Framework and approach for environmental risk assessment of
nuclear power plants
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Abstract This paper studies the concepts and key elements of environmental risk assessment, focusing on development of accident risk
assessment of nuclear power plants and radiation protection for non—human species, and proposing a framework for environmental risk
assessment of nuclear power plants. In this framework, we try to adopt the analytic hierarchy process to calculate the endpoints” weights to
the environmental risk of nuclear power plants and discuss its risk characterization with supposed source term, which would be a useful
tool to support the environmental risk administration of nuclear power plant.
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Table 1 Comparison of methods of accident risk assessment of nuclear power plants
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Fig. 2 FASSET framework for assessment of environmental impact of ionising radiation
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Fig. 3 Framework for environmental risk assessment of nuclear power plants
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Fig. 4 Hierarchy model of environmental risk assessment of nuclear power plant
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Table 3 Judgment matrices and weights between level A and level B, level B and level C

A B, B, B; B, 4 B, C, C, Cs Cy w
B, 1 1 172 1/5 0.11 C 1 1/4 1/3 2 0.12
B, 1 1 172 1/5 0.11 C, 4 1 2 8 0.51
Bs 2 3 1 172 0.24 Cs 3 172 1 6 0.31
B, 5 5 2 1 0.54 Cs 172 1/8 1/6 1 0.06
B, Cs Cs G, 4 B, Cio Ci Cn w B; Cs Co w
Cs 1 3 1 0.43 Cio 1 1/5 1 0.14 Cs 1 2 0.67
Ce 1/3 1 1/3 0.14 Ci 5 1 5 0.71 Co 172 1 0.33
C, 1 3 1 0.43 Cn 1 1/5 1 0.14
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Table 4 Judgment matrices and weights between level C and level D

o D, D, 14 G D; D, W Cs D; Ds 14
D, 1 3 0.75 D 1 3 0.75 Ds 1 3 0.75
D, 13 1 0.25 D, 1/3 1 0.25 De 1/3 1 0.25
C D, Ds W Cs D, Dio 14 Co Dy D, 14
D7 1 5 0.83 D9 1 3 0.75 Dy, 1 3 0.75
D8 1/5 1 0.17 D10 1/3 1 0.25 D, 13 1 0.25
o Dis D 14 Cs Dis Di 14 Go Dy, Dis W
D13 1 3 0.75 Dis 1 3 0.75 Dy, 1 3 0.75
D14 1/3 | 0.25 Do 1/3 1 0.25 Dis 13 1 0.25
Cio D Da 14 Cu Ds D> 14 (o Dss Da: Das 14
D 1 3 0.75 Da 1 0.75 Dss 1 4 2 0.57
Da 13 1 0.25 D., 13 1 0.25 Da 1/4 1 2 0.14
Dss 12 12 1 0.29
x5 EEBRENNERF
Table 5 Weight and rank of indexes to the target level
Eil350 fabr dEbRE X & Eil352 et fabrr X E
1 D, JLE AT 0.286 14 Da ENIIESET 0.020
2 Dis AR AT 0.133 15 D, AL ERSILY/E T BN 0.014
3 D., JLESFRRESCT 0.095 16 Dy, [E3E P e Fe N e A 0.012
4 Dy, TR 2 LT 0.060 17 D T S B AL 0.012
5 D LA 0.057 18 D RO EHH A 0.012
6 D.; WA RPETET 0.043 19 Du NIIETET 0.011
7 D, ANALE RoIEY/ BN Y A 0.043 20 D KAV 2 PEFE T 0.010
8 Dy MRS AT 0.039 21 Ds BB AL 0.008
9 D YooK aESET: 0.036 22 D, &ty etk 0.005
10 Ds ARSI 0.036 23 D, TR T HE 2 AL 0.004
11 Dy TR AR P AR 0.027 24 D, p el ERSILY/E T ES IS 0.003
12 Dss WA F BT 0.027 25 Dy AT Bl ZHE AR 0.002
13 Dis RS =K 0.020
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