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Optimization Study of High-Voltage Test Methods Based on Local
Discharge Monitoring
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Abstract : High-voltage testing serves as a crucial method for evaluating the insulation performance of electrical
equipment, yet traditional approaches predominantly rely on macro-level indicators, making it
difficult to promptly identify potential defects. Partial discharge, as a sensitive indicator of insulation
degradation, can reflect insulation conditions at a microscopic level. This paper systematically
elaborates on the mechanisms and monitoring methods of partial discharge, analyzes the limitations
of conventional tests such as withstand voltage testing, leakage current, dielectric loss, and insulation
resistance, and proposes optimized approaches based on partial discharge monitoring. Through
coordinated monitoring, pulse characteristic fusion, spectrum expansion, and multi-dimensional
parameter coupling, this study facilitates the evolution of high-voltage testing from macro-level
diagnosis to refined and intelligent evaluation, offering new insights for assessing electrical equipment
insulation status and supporting smart grid operations.
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