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Online Monitoring of Ice Thickness on Transmission Lines and Optimization of Dynamic
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[Abstract] Ice accretion on transmission lines poses a significant threat to power grid security. Traditional
manual inspections and passive de—icing methods are constrained by poor timeliness, low accuracy, and safety
concerns. This paper reviews the evolution of ice monitoring technologies, from conventional approaches to the
integration of multi—source data fusion, edge computing, Al algorithm optimization, as well as energy supply
and anti—interference design. It analyzes the limitations of traditional de—icing methods such as mechanical,
thermal, and natural ice—shedding techniques, and proposes optimized dynamic de—icing approaches, including
a tiered response mechanism, multi—technology collaborative de—icing, and region— specific strategies.
Validation through disaster prevention practices on a 500kV transmission line in the Yunnan— Guizhou Plateau
demonstrates that intelligent monitoring and dynamic de—icing strategies enhance warning accuracy, reduce
de—icing time, and mitigate economic losses, thereby providing technical support for building a
disaster—resilient smart grid system.
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