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Abstract

As the core hub of power transmission and distribution, substation equipment defects are likely to cause power grid failures.
Currently, there are problems such as delayed defect identification and non-standard handling processes in some substations. This
paper first analyzes the characteristics and classification of substation equipment defects, categorizing the defects into insulation-
related, conductive circuit-related, mechanical, and secondary system-related types, and examines the causes from three aspects:
equipment itself, operating environment, and human operation and maintenance. Then, it designs an optimized defect management
mechanism from the dimensions of defect identification and information collection, classified and hierarchical management, and
standardization of handling processes and system construction. Finally, it constructs and elaborates on a closed-loop handling
mechanism, including the connotation and necessity of closed-loop management, as well as sub-mechanisms such as defect discovery,
reporting and confirmation, defect handling, verification and filing, and closed-loop supervision and responsibility tracing. The
feasibility of the mechanism is verified through cases in multiple industries, providing theoretical and practical support for improving
the operation and maintenance level of substations and ensuring power supply reliability.
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