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The resonance mechanism and suppression measures of DC ice-melting equipment based on
a modular multilevel converter

BAN Guobang® 2, NIU Weit 2, YANG Qi''2, YANG Wenyong?, LU Qiansu2, ZHANG Lusong®?, YUAN Xufeng*
(1. Electric Power Research Institute of Guizhou Power Grid Co., Ltd., Guiyang 550002, China; 2. Joint Laboratory of
Ice Prevention & Disaster Reducing of China Southern Power Grid Co., Ltd., Guiyang 550002, China;

3. Bijie Power Supply Bureau, Guizhou Power Grid Co., Ltd., Bijie 551700, China;

4. School of Electrical Engineering, Guizhou University, Guiyang 550025, China)

Abstract: DC ice-melting is one of the effective measures to prevent low temperature and freezing disasters in a power
grid. The operational reliability of a DC de-icing device is very important during the icing period. This paper first
introduces the topology of a full bridge modular multilevel DC de-icing device, and reveals the oscillation phenomenon
on the DC side of the DC ice-melting device in the de-icing working state. Secondly, the oscillation mechanism of the ice
melting device is analyzed and suppression measures are proposed. That is, a nonlinear filter is introduced in the DC
voltage feedforward link to suppress high-frequency resonance. Finally, simulation and experimental verification show
that the phase-frequency characteristics of the ice melting system impedance have been greatly improved, and the control
system can be unlocked and boosted normally. This proves the effectiveness of the suppression measures and reduces the
risk of high frequency oscillation.
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Fig. 1 Topology of DC deicing device based on MMC
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