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Research and application of an early warning system for insulation

degradation faults in coal mine high — voltage cables
ZHAN Shifa' , YUE Xinghui' ,WANG Deyan',CUI Lishan' ,MENG Yao’
(1. Shaanxi Changwu Tingnan Coal Industry Co., Ltd., Shaanxi Xianyang 713602, China;
2. College of Electrical Engineering and Automation, Shandong University of Science and Technology, Shandong Qingdao 266590, China)

Abstract; As a critical energy transmission carrier in underground power systems, coal mine high —
voltage cables have an insulation condition that directly impacts the reliability of the power supply system.
However, due to the harsh underground environment and the weak characteristics of early — stage insula-
tion degradation in cables, traditional monitoring methods struggle to achieve accurate fault identification.
To address this, research and application of an early insulation degradation fault warning system for coal
mine high — voltage cables have been conducted. The system constructs a dual — level fusion architecture
of “feature layer — decision layer” ; at the feature layer, partial discharge sensors capture micro — defect
characteristics of the cable insulation medium, while grounding current sensors monitor macro — level ab-
normal fluctuations in power — frequency grounding currents in real time, forming a comprehensive char-
acterization space for early cable fault features. At the decision layer, a multi — scale convolutional resid-
ual network based on an attention mechanism is employed to enhance the identification capability of cable
fault features. Experimental tests and field applications demonstrate that the system can effectively identi-
fy the early insulation degradation level of mining cables and achieve abnormal warnings in complex envi-
ronments.

Keywords: coal mine high - voltage cables; insulation anomaly detection; partial discharge;

grounding circulation current; multi — scale convolutional residual network
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