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Research on cable joint fault detecting method based on deep learning
fusion evidence theory

WANG Xiaokang, DING Lei, HE Jiabin, MA Xueling, ZHANG Tongrui, LIANG Rui
(Wuzhong Power Supply Company of State Grid Ningxia Electric Power Co., Ltd., Wuzhong 751199, China)

Abstract: To solve the current problem that the monitoring methods of power cable are relatively simple and lack of multi-
parameter comprehensive monitoring and judgment, this paper integrated various partial discharge signals of cable joints,
and proposed a cable joint fault monitoring method based on deep learning fusion evidence theory. Then fault identification
research was conducted for three situations, including no defects, internal insulation defects, and joint moisture in cable
joints. According to convolutional neural network algorithm model, the partial discharge signal graphs were trained and
tested separately, and data fusion was carried out by D-S evidence theory to realize fault type identification. The results
show that for the situation of internal insulation defects and joint moisture, the best recognition effect of single information
source is high frequency partial discharge, and its average recognition rate can reach 85.6%, and the average recognition rate
of ultrasonic method is the lowest, which is 78.7%, while the average recognition rate of the identify method proposed by
this paper can reach 95.7%. When there is a misjudgment in the recognition result of one of the multi-dimensional
information sources, D-S evidence theory fusion can eliminate the interference of the wrong information source, accurately
identify the discharge type.
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Fig.1 Partial discharge testing circuit
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Fig.2 Transient ground voltage characteristic map of

partial discharge
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Fig.4 Characteristic map of partial discharge

ultrasound signal
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Fig.5 Identification process of partial discharge at cable joint
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Fig.6 Network structure for identifying the cable joint faults
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Fig.7 Fault recognition framework for information fusion

based on D-S evidence theory
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Table 1 Convolutional neural network parameters
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Table 2 Accuracy of cable joint fault identification
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Fig.8 Accuracy of cable joint fault identification
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