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Optimization Analysis of 1 kHz High Frequency De-icing for Medium Voltage Transmission Lines
PAN Yifan, ZHOU Yusheng, ZHOU Wenqing, LIU Yingjie, HUANG Xiaoqi
(School of Electrical and Information Engineering, Changsha University of Science and Technology,
Changsha 410114, China)

Abstract: Medium voltage transmission lines have a wide ice-coating range in winter which, due to the short
length of line, is difficult to use DC and power frequency AC for de-icing and leads to frequent occurrence
of such faults as line breakage, ruined tower and tripping because of ice flash.In this paper, the 1 kHz high
frequency de-icing method is proposed .The influence and feasibility of different high frequency de-icing
wiring methods, the line distribution parameters and the reactive power compensation are analyzed . The
LGJ-240/30 wire is taken as an example, under the action of current at 762 A and the frequency at 1 kHz,
the de-icing simulation experimental results show that in case of length of wire is no more than 36.3 km, the
difference of the de-icing time influenced by the distribution parameters is less than 1% and can be ignored;
In combination with the insulation withstanding level of line at 10 kV, the AC de-icing with the frequency
at 1 kHz is suitable for the short line with power supply radials less than 5 km. The use of the de-icing wiring
method of three phase short circuit and the segmented series capacitive compensation measures can meet
the insulation requirement of line ,which can reduce effectively the capacity of de-icing voltage and power.

Keywords: high-frequency excitation de-icing; medium voltage transmission lines ; dielectric loss ; current

skin effect;reactive power compensation
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Table 3 De-icing time of three different wiring modes
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Fig. 8 Effect diagram of the two-phase series
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Fig. 9 Effect diagram of the three-phase series
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Table 10 Oscillation amplitude of distributed
parametric model
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Table 11 Effect of length of line on de-icing time
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Fig. 12 De-icing effect without access to reactive power
compensation device
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Fig. 13 De-icing effect with access to reactive power
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Table 4 Power voltage and capacity without compensation
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Fig. 14 Relationship diagram between voltage and under
compensation
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