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Unbalanced circulating current injection control of three-phase MM C

YUE Yufei, HE Luhang, WANG Libang, ZHANG Yawen

(State Key Laboratory Disaster Prevention & Reduction for Power Grid, Changsha University of Science &

Technology, Changsha 410114, China)

Abstract: Modular multilevel converters (MMCs) have the problem of three-phase internal power imbalance, which
easily leads to the damage of system stability and the increase of system loss. To address internal power imbalance of
MMCs, this paper analyzes this problem and proposes a control method based on the injection of positive and negative
sequence circulating current. The proposed method mainly includes four parts: the extraction of positive and negative
sequence circulating current; the calculation of circulating current command value; the calculation of the number of
input sub-modules; the acquisition of trigger signal. By injecting the extracted positive and negative sequence circulating
current, this study realizes the balanced distribution of power between sub-modules of MMC and reduces switching
losses. The simulation results show that the proposed method can significantly reduce the internal power imbalance of
the MMC system, improve system stability, and reduce system losses.
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Figure 1 Three-phase MMC topology
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Figure 4 Control based on injection of positive and negative sequence circulating current
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under modulation mutation
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modulation mutation
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Figure 16 Capacitor voltage waveform of sub-module

under frequency mutation
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