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Abstract: Owing to the limitation of the manufacturing level of
IGBT, the overvoltage and overcurrent withstanding capability
of MMC converter is weaker than that of LCC converter. When
the grounding fault of the receiver-side station occurs, the short-
circuit current can build an energy feeding loop through the anti-
parallel diode of MMC half-bridge, and causes over-voltage of
the sub-module, which can lead to serious results of the power
system and converter. This study examines the mechanism and
development characteristics of single-phase grounding fault of the
LCC-MMC hybrid system. The authors derive the mathematical
model of the voltage transient changing rule of the MMC sub-
module. The key factors which lead to the over-voltage of the
MMC sub-module are also analyzed. This study proposes an
arm-current imbalance protection method and a step-locking
strategy to lower the over-voltage degree of the MMC sub-
module. Finally, the MMC power system model is built based on
the PSCAD/EMTDC platform, and the theoretical effectiveness
of the proposed strategies are successfully verified.

Keywords: LCC-MMC hybrid cascade; earth fault of converter
station; arm-current imbalance protection of MMC; step-locking
control
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