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Analysis and calculation of high-frequency excitation de-icing for transmission lines based on
electromagnetic and thermal coupling field
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Abstract: Ice accident is the important factor affecting the safe operation of transmission lines. According to the principle
of high-frequency excitation de-icing of overhead transmission lines, a 2D finite element model considering the coupling
of electromagnetic field and thermal field of transmission lines is established. Based on the corresponding coupling field
boundary conditions, magnetic field and temperature field distributions of transmission lines are obtained and the Joule’s
heat and Medium’s heat, as heat sources, calculated in thermal field analysis is coupled with temperature field. The finite
element ANSYS software method is applied to calculate the distribution of the temperature of ice-covered transmission
lines with the applied excitation time. Moreover, the influence of different external factors on the time of ice-melting with
high-frequency excitation is investigated based on this simulation model. The research results provide a certain reference

value for the application of high-frequency excitation deicing technology in transmission lines.
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Table 1 Electromagnetic parameters of icing model

ok} FH 5%/(S/m) A A i L J4%/mm
Sk 3%10 1 13.5
UK 0.01 3 10

*2 BIKREIRSH

Table 2 Thermal parameters of icing model

ME SREH/(WmM-K)  IHE/Okg - C) ) (kg/m?)
G 237 951 2689
vk 2.26 2100 900
TS 0.026 1007 1.293
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Table 3 Parameters related to icing environment
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Fig. 4 Nephogram of icing temperature distribution of 10 mm
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Fig. 5 Ice melting time of different ice coating thickness
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