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Abstract

As critical components of power systems, high-voltage electrical equipment directly impacts grid safety and power supply stability
through operational reliability. The insulation system, serving as the core component of these devices, often experiences performance
degradation that becomes the primary cause of failures. This study systematically reviews the principles and application scenarios
of mainstream insulation condition monitoring technologies, analyzes key factors influencing insulation aging, and explores the
implementation pathways of multi-parameter fusion and data-driven approaches in life assessment. By integrating operational
characteristics of typical equipment, we propose a comprehensive evaluation framework tailored for engineering practice. Research
findings demonstrate that assessment models incorporating multi-source information significantly enhance diagnostic accuracy and
predictive reliability, providing robust support for equipment maintenance decisions.
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