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Abstract

As the development of smart grids continues to advance, 10kV switchgear has become a primary component in power distribution
systems, with its operational reliability directly impacting grid safety. Traditional monitoring methods fail to detect equipment
defects at an early stage. Issues such as overheating caused by aging equipment and insulation degradation, as well as condensation
resulting from poor ventilation in fully enclosed structures and moisture accumulation in cable trenches, can easily lead to insulation
breakdown and discharge burns. The development and application of intelligent early warning devices for 10kV switchgear present
a viable solution. This paper focuses on analyzing the necessity of installation, application value, technological innovation pathways,
and performance verification methods for such devices, aiming to ensure their reliable operation and further enhance their sensing and
diagnostic capabilities. A scientific performance verification system safeguards the device’s reliable operation, drives the intelligent
operation and maintenance upgrade of 10kV switchgear, and supports the intelligent transformation of the power industry.
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