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Abstract: Aiming at the problem of multiple fault types and low diagnostic accuracy of power electronic
circuits, a method of optimizing probabilistic neural network based on wavelet packet decomposition and parti-
cle swarm optimization was proposed. Firstly, the simulation model of three-phase bridge rectifier circuit was es-
tablished, and the fault voltage signal was decomposed and reconstructed by three-layer wavelet packet decom-
position technique, and the characteristic values were extracted and normalized. Then PSO was used to optimize
the probabilistic neural network to find the appropriate smoothing factor, and the data was trained and diag-
nosed. Finally, compared with the unoptimized probabilistic neural network, the simulation results show that the
method is superior to the unoptimized probabilistic neural network on both training effect and diagnosis accura-
cy.
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Tab.1 Fault types

ESES Rk AN
Fault classification Main type Small type
1 IE”I%L’ Normal JC No
N 1. VT, ,2. VT, ,3. VT, ,4. VT, ,5. VT,
2 — H LR T % A thyristor is open ! : } ¢ ’

6. VT,

[ — 2P 475 7 L T 45 T B Two thyristors in the same half-bridge

3 it 1.VT,,VT,,2. VT, , VT ,3. VT, , VT,
open circui

4 [)— B PR L7 ) 5 T Two thyristors of the same polarity are LVT,, VT;,2. VT, VT, 3. VT VT,
open 4.VT1,,VT,,5. VT, ,VT,,6. VT, , VT,

5 4\@*&‘@%9!%['?]%%{%( WReE K2k ) Two thyristors of dif- L.VT, VT ,2. VT, , VT, ,3. VT, , VT;,

ferent polarities are open circuit( except the second category) 4.VT,,VT,,5. VT, ,VT,,6. VT, , VT
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Tab.2 Partial failure data

% Rk N R fi A Input
Number Main type Small type Fault tube E, E, E, E, E, E; Eg E,
1 1 1 7 1.000  0.521 0.299 0.395 0.186 0.159 0.097 0.042
2 2 1 VT, 0.985 0.458 0.289 0.974 0.197 0.155 0.083  0.048
3 2 2 VT, 1.000 0.429 0.310 0.410 0.168 0.148 0.091 0.044
4 2 3 VT, 0.851 0.465 0.322 0.382 0.194 0.142 0.084 0.037
5 2 4 VT, 0.794 0.385 0.276 0.376 0.230 0.139 0.095 0.299
6 2 5 VT, 0.982 0.364 0.341 0.355 0.179 0.147 0.087 0.039
7 2 6 VT, 1.000 0.489 0.298 0.367 0.215 0.199 0.071 0.035
8 3 1 VT,,VT, 0.862 0.425 0.198 0.301 0.174 0.142 0.069 0.031
9 3 2 VT,;,VTg  0.796  0.398 0.200 0.298 0.162 0.133 0.078 0.028
10 3 3 VT,,VTs  1.000 0.486 0.187 0.267 0.166 0.144 0.086 0.024
11 4 1 VT, ,VT, 0.752 0.367 0.147 0.276  0.144 0.000 0.058  0.009
12 4 2 VT,,VTy; 0.811 0.331 0.152 0.196 0.148 0.087 0.060 0.012
13 4 3 VT,,VTy  0.586 0.372 0.153 0.185 0.135 0.079 0.054 0.004
14 4 4 VT,,VT, 0.572 0.330 0.145 0.000 0.142 0.069 0.051 0.018
15 4 5 VT, ,VTg  0.683 0.427 0.149 0.203 0.146 0.058 0.049  0.000
16 4 6 VT,,VTg  0.643  0.298 0.197 0.243 0.150 0.105 0.048 0.007
17 5 1 VT, ,VTg  0.823 0.384 0.157 0.243 0.155 0.098 0.078 0.019
18 5 2 VT,,VT, 0.813 0.379 0.162 0.271 0.162 0.100 0.071 0.016
19 5 3 VT,,VT, 0.784 0.481 0.187 0.251 0.149 0.086 0.067 0.023
20 5 4 VT,,VT, 0.757 0.386 0.000 0.326 0.157 0.091 0.062 0.021
21 5 5 VT,,VTs  0.783  0.314 0.172 0.204 0.147 0.134 0.059 0.018
22 5 6 VT, VT, 0.765 0.385 0.176  0.200 0.153 0.197  0.062  0.020
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Tab.3 Effects of two diagnostic methods
TE#II 2% FiRII Sk MR LIES
BT e The correct training Thewrong training Total set Effiency/ %
Diagnostic g SRR UISRCR PSR UIERRE g VIRIEER BB
methods Training Classification Training Classification The training The sz 'mi ] The training Diagnostic
effect effect effect effect set ¢ sample set accuracy  recognition rate
WPD-PSO-PNN 363 48 3 1 369 49 98.37 97.96
PNN 356 45 13 4 369 49 96.48 91.84
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