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Fault diagnosis of arc light of oil-immersed transformer based on wavelet characteristics

LI Haoyu'?, LI Jianxing"*, MA Ying'?, LUO Kan'?
(1. School of Information Science and Engineering, Fujian University of Technology, Fuzhou 350118, China;

2. Research and Development Center for Industrial Automation Technology of Fujian Province, Fuzhou 350118, China)

Abstract: Short circuit fault detection of oil-immersed transformers was studied based on wavelet
decomposition band energy characteristics and BP neural network. The short-circuit fault diagnosis of oil-im-
mersed transformer was carried out by using arc light signals, four-layer wavelet decomposition of multi-resolu-
tion analysis of optical signals under different working conditions was performed. Appropriate reconstructed
wavelet coefficients were selected to extract characteristic bands. The extracted wavelet coefficients of the char-
acteristic frequency band were normalized by the sum of squares, obtaining the energy of each characteristic
frequency band, which was input as a characteristic parameter into the BP neural network model for training
and fault detection.

Keywords: arc light; wavelet band energy; BP neural network; fault identification
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Fig.1 Optical spectrum characteristics of short-circuit

arc in oil-immersed transformer
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Tab.1 Training sample data

T E, E, E, E, E

98.918 3 0.067 38 0.087 95 0.351 13 0.575 14
99.088 2 0.062 26 0.069 38 0.297 54 0.482 52
99.004 0 0.074 21 0.075 64 0.360 52 0.485 58
L 98.893 8 0.066 51 0.082 09 0.399 04 0.558 54
98.991 8 0.066 51 0.078 59 0.343 41 0.519 57

99.244 4 0.03749 0.071 05 0.177 12 0.469 91
98.754 0 0.073 61 0.088 49 0.221 50 0.862 34

L3R
99.930 4 0.006 00 0.009 54 0.015 47 0.038 50

Wil
97.1304 0.140 12 0.175 14 0.899 00 1.655 26
99.339 6 0.020 09 0.03579 0.142 63 0.461 82
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Tab.2 Test sample data

T E, E, E, E, E;
99.107 9 0.051 53 0.069 55 0.343 46 0.427 54
99.046 7 0.055 18 0.069 56 0.333 52 0.495 00
99.153 8 0.050 57 0.069 83 0.34500 0.380 71
99.068 0 0.066 08 0.078 81 0.357 70 0.429 30
98.923 4 0.068 58 0.096 16 0.398 04 0.513 71
99.581 1 0.028 74 0.033 47 0.129 57 0.227 09
99.979 4 0.004 81 0.003 16 0.005 80 0.006 80

LI
99.225 3 0.038 86 0.062 05 0.200 09 0.473 67

i
98.620 3 0.062 91 0.066 72 0.244 19 1.005 81

99.662 2 0.018 63 0.032 54 0.086 99 0.199 56
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Tab.3 BP neural network prediction results
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Fig.7 Experimental simulation results
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