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Abstract

The stable operation of new energy power equipment is the core link to ensure the reliability of the energy supply system, and
insulation oil, as the key medium for equipment insulation and heat dissipation, its moisture content directly determines the insulation
performance and equipment service life. In this situation, moisture factors can exacerbate the aging of insulation oil, reduce
breakdown voltage, and cause equipment failures or even safety accidents. This article first analyzes the core value of insulation oil
moisture detection, and then systematically compares mainstream rapid detection methods such as Karl Fischer method, capacitance
method, infrared spectroscopy method, high-frequency resonance method, etc. from the aspects of principles, applicable scenarios,
and advantages and disadvantages. Finally, in response to the shortcomings of existing methods, improvement strategies are proposed
from three dimensions: optimization of detection accuracy, improvement of anti-interference ability, and intelligent integration. This
provides reference for the practical application and upgrading of insulation oil moisture detection technology for new energy power
equipment.
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