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GIS Partial Discharge Pattern Recognition Based on PNN
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Abstract: The partial discharge(PD) characteristics of gas insulated switchgear(GIS) due to insulation defects
are complex and dispersive, and the selection of its characteristic quantity is easy to produce data loss and
redundancy, which leads to the poor effect of fault type recognition. Therefore, a method of partial discharge pattern
recognition based on linear discriminant analysis (LDA) and genetic algorithm-optimized probabilistic neural
network (GA_PNN) was proposed. Five kinds of typical GIS partial discharge models were simulated through the
GIS partial discharge experimental platform, and the corresponding ultra-high frequency map was established, and
relevant characteristic parameters were extracted. After dimension reduction by LDA, a low-dimensional sample
space was obtained, and it can be sent to the probabilistic neural network optimized by genetic algorithm for pattern
recognition. Four classifiers, BPNN, SVM, PNN and GA PNN, were used for pattern recognition respectively.
The experimental results show that the sample space is dimensionally reduced by LDA, and the probability neural
network optimized by genetic algorithm is used for pattern recognition, which has better recognition effect and
recognition time.
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Fig.5 Discharge phase distribution of tip conductor defect type
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Fig.6  Discharge phase distribution of dispersed particles defect type
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Fig.7 Discharge phase distribution of clustered particles defect type
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Fig.8 Discharge phase distribution of suspension defect type
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Fig.9 Discharge phase distribution of insulation internal defect type
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Tab.2  Characteristic values and their contribution rates
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0.0838 74.935 74.935
0.020 4 18.242 93.177
0.007 3 6.527 99.704
0.000 3 0.287 99.991
8.278 2x10° 7.402x10° 99.999
9.651 5x10°" 8.63x10716 100
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Tab.3  Recognition rate of various patterns
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Tab.5 Recognition rate and recognition time of four

recognition methods after dimension reduction
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