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A review of research on transmission line icing mechanisms, prediction, and deicing
technology
ZHAO Wei', PENG WeiYi’, ZHOU FeiFan', ZHOU Zhengwei', YANG Tao', WANG Yuanyuan’
(1. State Grid Zhuzhou Power Supply Company, Zhuzhou, Hunan 412000, China;
2. State Key Laboratory of Disaster Prevention & Reduction for Power Grid, Changsha University of Science &
Technology, Changsha 410114, China)

Abstract: With the increasing frequency of extreme weather events, transmission line icing disasters pose a growing
threat to the safe operation of power grids, making de-icing technology a current research focus. In this context, this
paper systematically reviews the state of research on transmission line icing mechanisms, prediction, and de-icing
technology. Firstly, the icing mechanisms are introduced, revealing the influence of supercooled water droplet colli-
sion and freezing, ice accretion morphology changes, and micro-terrain/micro-meteorological dynamic effects on the
evolution of ice shapes. Secondly, to enable early prediction of icing severity and allow sufficient time for de-icing
operations, icing prediction methods are analyzed in depth, with targeted commentary on the principles and differ-
ences of existing methods. Thirdly, the energy efficiency characteristics, advantages, and disadvantages of three
thermal de-icing methods are analyzed. Finally, it is suggested that future research should focus on the integration of
prediction models and de-icing algorithms, as well as live-line de-icing techniques for transmission lines, to build a
de-icing and disaster mitigation framework adapted to modern power systems.
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