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Fault Detection Method of Substation Primary Equipment Based on Deep Convolutional Neural Network
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Abstract: In order to solve the problems of false alarm rate and missing alarm rate in the traditional fault
detection method of substation primary equipment, a fault detection method of substation primary equipment based
on deep convolution neural network was proposed. The substation primary equipment image and scene image were
collected under a variety of lighting conditions, and the substation primary equipment data set and scene data set
were set up, and then the various types of data sets were preprocessed. The time domain and frequency domain
signal features of substation primary equipment were extracted by deep convolution neural network adaptive
method. The deep convolution neural network was used as the feature extractor, and the unknown fault detector was
formed by using immune learning characteristics to realize the fault detection of substation primary equipment.
Experimental results show that the proposed method can effectively reduce the false alarm rate and missing alarm
rate of substation primary equipment, and effectively improve the detection timeliness and fault identification rate.
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Fig.1  Flow chart of adaptive fault detection
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Fig.2 Experimental environment
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Fig.3  Timeliness of fault detection by different methods
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Tab.1  Comparison results of false alarm rates of different methods
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Witgpn — OOWREM
B BITE SRk
001 0.021 0.047 0.051
002 0.014 0.064 0.075
003 0.031 0.052 0.106
004 0.026 0.073 0.114
005 0.015 0.065 0.092
006 0.024 0.054 0.107
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Tab.2  Comparison results of underreporting rates of different methods
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001 0.032 0.054 0.062
002 0.014 0.077 0.090
003 0.025 0.064 0.083
004 0.012 0.045 0.071
005 0.028 0.078 0.094
006 0.019 0.057 0.084
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Fig.4 Comparison results of fault identification

capabilities of different methods
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