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Fault Detection and Intelligent Warning System for Substation Equipment Based on Computer Vision
TIAN Hua

(Yan’an Power Supply Company of State Grid Shaanxi Electric Power Co., Ltd., Yan’an, Shaanxi 716000, China)

Abstract As the intelligence level of power systems continues to advance, substation equipment fault detection technology
faces increasingly stringent demands for precision and real-time performance. Leveraging its robust image recognition and
processing capabilities, computer vision technology offers a novel technical approach for substation equipment fault detection.
This paper develops a real-time early warning decision system by constructing a deep learning-based image recognition algorithm
and a multimodal data fusion mechanism, significantly enhancing fault detection accuracy and early warning efficiency.
Experimental results demonstrate the system’s robust performance in identifying equipment surface defects, monitoring
temperature anomalies, and assessing insulation conditions. This provides effective technical support for unmanned operation
and maintenance and intelligent management of substations.
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