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Back-Calculation of Source Terms by Hybrid Genetic Algorithm
in Nuclear Power Plant Accident

NING Sha-sha, KUAI Lin-ping
(School of Nuclear Science and Engineering . Shanghai Jiao Tong University , Shanghai 200240, China)

Abstract: To address the issue of nuclear accident’s consequence assessment and source
terms inversion which is of common concern at home and abroad, hybrid genetic
algorithm combined puff model was used to back-calculate the source terms including the
release rate and the location. The results of comparing the genetic algorithm-Nelder
Mead (GA-NM) method with the genetic algorithm-pattern search (GA-PS) method,
genetic algorithm (GA) method and Nelder Mead (NM) method show that GA-NM
method not only combines the advantages of GA method and NM method, but also
compensates the shortcomings of the two algorithms. The inverse value can be exactly
match the expected one. Dispersion model module, GA module and NM module can be
combined straightforward, and the code used to combine them is very simple, so
GA-NM method has a wide versatility. As the calculation of GA module and NM mod-
ule is less costly, GA-NM method can be used for rapid estimation of the nuclear power
plant source terms.
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Table 1 Experiment results
- Bk Q/ fEARR (rEARR (EAE
i (Bq*m ?) xo/m yo/m H/m
WA 106 30.0 10.0 60. 0
JFk:RI 108 30. 0 10.0 60. 0
3 KBS

R B AR BB AR v (GA-NMD 9 1
R L AR S 3 B A% BB A AU R TR (GA-
PS) ML 52 (GA) VB4l 3 (NM) 5 GA-
NM #4738 B AR AL 640 100 ¥k, B A 45 1
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Table 2 Comparative analysis result

Bk ERIEN BB W Q/(Bgem ) BN xo/m  fIEAE yo/m {828 H H/m
GA-NM 100 1 000 000. 0(0. 0%) 30. 0€0. 0%) 10. 0€0. 0%) 60.0(0.0%)
GA-PS — 100 1024 133.4(2.4%)  24.8(17.3%) 8.1(19.0%) 60.4€0.7%)

GA — 100 827 871.6(17.2%)  41.2(37.3%) 8.2(18.0%) 60.4€0. 7%)

NM [500 000,0,—5,10] 100 1246 124.9(24.6%)  0.0(100.0%) —3.1(131.0%) 63.6(6.0%)

[1 300 000,100,80,150] 100 955 735.0(4.4%)  37.2(24.0%) —6.1(161.0%) 60.6(1.0%)
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