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Abstract

As the core node for power conversion, distribution, and regulation in the power system, the stable operation state of substation
equipment is directly related to the safety and reliable power supply of the power grid. Equipment overheating is one of the most
common and highly hazardous defects in the long-term operation of substations. It not only accelerates the aging of equipment
insulation and causes performance degradation, but may even trigger serious accidents such as fires and explosions, leading to large-
scale power outages and huge economic losses. This paper aims to conduct an in-depth analysis of the internal mechanisms and
external incentives of overheating defects in substation equipment, systematically explore the causes from multiple dimensions
including equipment design, material properties, operating conditions, environmental factors, and maintenance management. On this
basis, a comprehensive and hierarchical prevention and control strategy integrating technology upgrading, condition monitoring,
operation and maintenance optimization, and management enhancement is proposed, in order to provide a theoretical basis and
practical reference for improving the operational reliability of substation equipment and ensuring the safe and stable operation of the
power grid.
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