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Open - circuit Faults Diagnosis of Power Device in

Inverter Based on Wavelet and Neural Network

CUI Bowen
(School of Marine Engineering, Jimei University, Xiamen 361021, China)

Abstract; Aimed at the open — circuit faults of power device occurred in the inverter, the paper presents
a technique of fault detection and diagnosis for open — circuit fault of power device in inverter — fed motor
drives based on wavelet neural network. The output current of the inverter is processed by using the recursive
wavelet transform, the coefficient value of the recursive wavelet transform is obtained and the value can be
used for fault detection. The layer detail coefficient and its energy are obtained by wavelet transform and the
fault features are got by normalized the energy. BP neural network is used to isolate switch faults by input the
fault features to the input layer of the network. The simulation result shows that the method can detect and iso-
late open — circuit faults of power device effectively.
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Fig.2 Three phase current waveform when open—circuit fault of power device occurred in the inverter
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Tab.1 Fault Feature
B! J9—fk B it Normalized energy
f;;rl:it 1 2 3 4 5 6 7 8 9 10 11 12
Fo 176506009 4.6681e006 1.3511e005 5.8209e005 1.1361e004 1.8512e004 5.7058¢004 6.6198e004 1.5410e-003 2.4990e-001 7.5327e-002 3.7381e-001
Fyro 1.1009e004 9.5853¢005 3.0362004 3.34486004 1.5030e-002 3.0861e003 1.5335e-001 1.8727e-001 1.3020e-001 1.3070e-001 8.7877e-001 3.2353¢-001
Fy 224406001 1.8965¢004 72223004 6.5799e004 29459002 3.7643e-002 4.0027e-001 3.8147e-001 2.7415e-001 2.4597e001 1.1795¢001 6.7183e-001
Py 494206005 4.19586005 1.5320e004 1.3212004 6.5045¢:003 5.3958¢:003 7.3338e002 4.3357e-002 5.6628e-002 2.4786e-001 6.9110¢001 6.5851e-001
Fyo 9.0589e005 174446005 1.2227e004 3.8994e003 2.0371e-003 1. 1110e-002 1.1012e001 3.8390e-002 5.48%4e-002 2.4689e-002 8.5780e-001 9.4794e-003
Fs 000576004 8.2241e005 2.4955004 3. 7428003 2.5367e003 2.2506e002 1.8762e001 7.5431e-002 2.2893e-002 8.3420e-001 1.9449¢-001 4.2366e-001
Fg  6.5196e005 3.7481e005 3.6899e005 1.8774e003 3.0008e003 1.1873¢002 7.5922e002 1.9633e-002 3.0084e-002 2.8102e-002 3.9242e001 8. 5753001
Fy 2.27136004 8. 14686004 6.8346e-004 6.0467e003 10109002 1.8397e002 2.5686e001 9.6722e002 5.8974e-002 4.2255¢-002 2. 1976e-002 9. 0986e-001
Fg 3.6387e004 2.9942e-004 8.7798e004 1.4074e-002 1.1817e002 7.0713¢002 6.7039e-001 2.4256e-001 1.8808e001 5.1393e-001 8.5925¢-001 2.0990e-001
Fy 191606005 4.2279¢005 4.5348e-005 5.2469e004 2. 1154e-004 8.5317e003 1.0343e-002 1.2929e-002 8.0589e-002 5.4496e-001 4.5639e-001 6.8625¢-001
x2 MEHE@S
Tab.2 Desired network output
ik Bﬁ % 2 %5 HY Networ output
Fault Y1 Y2 Y3 Vs Ys Ve Y7 Y3 Yo Y10
F, 1 0 0 0 0 0 0 0 0 0
F, 0 1 0 0 0 0 0 0 0 0
F, 0 0 1 0 0 0 0 0 0 0
Fy 0 0 0 1 0 0 0 0 0 0
F, 0 0 0 0 1 0 0 0 0 0
F 0 0 0 0 0 1 0 0 0 0
Fq 0 0 0 0 0 0 1 0 0 0
F,; 0 0 0 0 0 0 0 1 0 0
Fq 0 0 0 0 0 0 0 0 1 0
F, 0 0 0 0 0 0 0 0 0 1
®3 MELEREEH
Tab.3 Real network output
b [ 2% % 4 Networ output
Fault Y1 Y2 Y3 Vs Ys Ve Y1 ¥s Yo Y10
F, 0.97613 0.00051 0.00239 0.00668 0.00378 0.00596 0.00611 -0.00785 0.00231 -0.00564
F, -0.00100 0.92044 0.00361 0.01303 0.00252 -0.00376 0.00548 -0.00525 0.00469 -0.00736
F, 0. 00018 —0.00042 1.01290 0.00299 0.00454 -0.00769 0.00693 -0.00850 0.00301 -0.00222
Fy 0.00472  0.00532 -0.00207 0.92595 0.00279 -0.00742 0.10147 -0.00328 0.00295 -0.00237
F, 0. 00039 -0.00036 0.00107 0.00195 1.04430 0.00560 0.00816 -0.00799 0.00214 -0.00330
F —0.00047 -0.00078 0.00358 0.00477 0.00269 0.92343 0.00608 -0.00469 0.00254 -0.00621
Fq —0.00531 -0.00540 0.00309 0.01576 0.00473 —-0.00441 1.03890 -0.00998 0.00191 -0.00657
F, 0. 00080 0.00229 0.00291 0.00399 0.00549 -0.00939 0.00821 0.90022 0.00321 -0.00621
Fq -0.00100 -0.00312 0.00185 0.00551 0.00319 -0.00531 0.00562 -0.00486 1.01070 -0.00295
F, -0.00012 -0.00251 0.00427 0.13589 0.00294 -0.00321 0.00509 -0.00908 0.00011 0.98070
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