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Study on insulation aging characteristics and life evaluation
of high voltage substation equipment

Jianpeng Ma Xiang Deng Hui Cha Liang Zhai
State Grid Shizuishan Power Supply Company, Shizuishan, Ningxia, 753000, China

Abstract

This study systematically investigates the operational risks caused by insulation aging in high-voltage substation equipment,
focusing on the characterization of insulation aging properties and methods for life assessment. Starting from changes in chemical,
physical, and electrical properties of insulating materials, it analyzes primary aging mechanisms including thermal aging, electrical
aging, and environmental aging, revealing the coupled influence patterns of various factors on insulation performance. A multi-
dimensional life assessment model is constructed based on aging characteristics, integrating insulation parameter monitoring, aging
rate analysis, and remaining life prediction methods to form a comprehensive system covering "property identification-mechanism
analysis-life evaluation". The research demonstrates that insulation aging results from synergistic interactions among multiple factors.
Through integrated assessment models, precise prediction of equipment remaining life can be achieved, providing scientific basis for
condition-based maintenance and replacement decisions in high-voltage substation equipment. This holds significant importance for
ensuring the safe and stable operation of power systems.
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