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Abstract: To estimate the severity of nuclear accident, a back propagation (BP) neural network basic
model is built for source term inversion during a nuclear accident. The release rates of I-131, Cs-137,
Xe-133 and Kr-85 are selected as target signals, and the Matlab software is used to perform the calcula-
tions for source term inversion. The results show that in a single hidden layer, the train mean square er-
ror decreases firstly but increases thereafter with increasing the number of nodes from 5 to 60, and rea-
ches the minimum value of 41. 1% when the number of nodes is 25. Increasing the learning rate from
0.01 to 0. 2 can reduce the relative error variance for each nuclide. The relative errors of release rates of
I-131, Cs-137, Xe-133 and Kr-85 are 6. 7%, 49. 7%, 92.3% and 92.0% , respectively, when the learn-
ing rate is 0. 2. The source term inversion is tested at the node number of 25 and the learning rate of
0.2, and the results show that the relative test errors of release rates of I-131, Cs-137, Xe-133 and Kr-
85 are 56.7%, 49.1%, 92.4% and 92.0%, respectively.
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A ) 14 goul 534 444l %541 5 6 41
I-131 4.41X10" 4.41X10% 4.20x10" 9.45Xx10" 2.36x10" 6.30>10"
Cs-137 1.39Xx10" 1.74 10" 2.32Xx10" 2.32X10" 3.92x10" 3. 48X 10"
Xe-133 1.13X10' 1.13X10' 3.35X10" 1.26x10" 4.72X10" 4.72X 10"
Kr-85 3.73X10" 3.73x10" 1.10x10" 4.14X10" 1.55X10" 1.55X10"
SR T ) A 5584 %941 %10 4 114 o512 4
I-131 1.58X10" 6.30x10" 6.30X10° 1.89Xx10" 8.51x10% 9.45X10"
Cs-137 4.35Xx10° 1. 74X 10" 2.09x10°* 6.96x10" 9.57X10' 6.09 X 10"
Xe-133 9.44X10" 2.52X10" 3.77X10" 5.03X10" 4.72X10" 4.72X10"
Kr-85 3.11x10" 8.28X10" 1.24 <108 1.66Xx10" 1.55X10" 1.55X10"
X, A T 2O 1R 22 B R J2 T S B e I E 2 B
X, T o M 2 A LLE H, Cs-137 - ¥R 2% 24 2
X T, F/N.T1131 k2, Xe-133 5 Kr-85 [y 215 2% %
7.4 A X
P Ko WAILBH AT 131 5 Cs 137 002 L%
N O g TR . Xe-133 5 Kr-85 (78 fb s # il ] . B %5 Bt

Input layer Hidden layer

Output layer
BT B ORI BP 2 2% 5 4

Fig. 1 BP network structure in source term inversion of

nuclear accident

Ty T, Ty, Ty 43 537K 4 FA% 2 00 SE bR BT
A N RAERZE

SCR R BP Mg W g% o iE TR
45 1y 3 # BP (Momentum backpropagation,
MOBP) 5 . %58 15 LART— IR 98 1E 25 2R 0k 52 )
ARG TE & S/ — KAE IF & K, X IE &
AT VR RE L DT A% R 188 T o 80/ 2 B3/ N 52 3 1Y
VER s 2410 — UAB IE R ad /NI (A OB T G O
AR AE EAERM . X — 07 de] DU R
2 BN o il U 2 SRR R I PRI SR 3
Ul /0 N GRS 1] 5 P T O 5 Sk e R 1 O

3 BPHEEME4FZENINESIR

I = i i
3.1 4 fIZER BP HE W &Il %

M InterRAS $H3E1F 5/ 201 600 4 %k 4is
HrBEHLZE I 50 000 2H B ds 45y BP bt 28 9 2% 1) 3
SRBH L GE R )E T R BRI R A
B AR I G ¥R 22 g . W E R K
J 100 000,23 WK K 0. 01,58 4 0.8, # 4 Fh
B Z B S bR B CR S BP Mg W 25 1 45 05 10 S i
BOHEHEAT L SR AR 158 22 9F 43 0 BCF- 448 15 3

TR AN, Cs-137 5 T-131 Wl 457 1R
ZE eI /NG G R Y B R Bk 25 I, Cs-137
5 1131 Wil R-F 4 1 22 e /I, Cs-137 5 T1-131 1y
YR 1158 22 B 1 S A AL T W) B 28 4k . Bl B
TR R AR A ISR 38 Ty 2 e S Bk 25
S5 /0N VIR [R] B 5 6 B0 I 34 s an & 2 fv s .
B 7R3 S8 5~60 Z i), Y K K 22y &
A i [ L B & 25 R8O 25 I YITERBCR IR

SCH I R Y s BP B vk T LLOE I K A
>3 [ E B R RO 25 B KB 100 000
B, B 0. 8, k2 3 3R K 0. 05,0. 10,0. 20,
SR 25 Bl A ) AR AN B 3 B R . H Bl 3 AT
W, 2 & K 0.2 W, 1-131,Cs-137, Xe-133, Kr-
85 FRIAH X 1% 22 43 3 M : 56. 7% ,49. 7%, 92. 3% FlI

92.0%6 . ¥ 75 2 Wl 2 ) 38 3 8 AL W0 3R 3 T R . B
95

At
90
—=— [-131

X 85t —o— Cs-137
\'6 —— Xe-133
E 80} —¥— Kr-85
&
5 75F
z

70+

65+

0 10 20 30 40 50 60
The number of node in hidden layer
B2 B 2 S RO BB Y R R
Fig. 2 Average errors with different node numbers in

hidden layer



5130 B PR GE R T B Mg R 2 A S A% R RS T vk 133
®2 NGEHFEVGEHBEBREETAHTALER
Tab.2 Changes of training mean square error and training time with node numbers in hidden layer
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Fig. 4 Release rates of 1-131,Cs-137, Xe-133 and Kr-85
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