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Identification of Metal Protrusion Defects Induced Partial Discharge Based on Phase Resolved

Photon Counting Pattern
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Abstract: Accurate detection of micro-discharge information induced by defects is crucial for the early identification of

faults in gas-insulated equipment. Thus, this work proposes a defect-induced partial discharge pattern recognition model

based on phase-resolved photon counting. First, photon generated by metallic tip defects during the evolution of partial

discharge was analyzed using a needle plate electrode. Subsequently, phase-resolved photon counting (PRPC) and statis-

tical analysis methods were employed to extract characteristic parameters under different discharge patterns, enabling

quantitative characterization of the photon response induced by defects. Finally, dimensionality reduction and improved

clustering analysis were utilized to establish a partial discharge pattern recognition model, and the classification criteria

for discharge states were clearly defined. The current study aims to provide new insights into discharge pattern recogni-

tion and operational risk assessment for gas-insulated equipment.
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