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Abstract: [Purpose] Modular multilevel converter (MMC) with good waveform quality and four-quadrant
operation capability, has a broad application prospect in marine power systems. The traditional double-loop current
control method for MMC under the AC voltage unbalance condition on the rectifier side requires additional
negative sequence current suppressor to optimize the loop current controller, and the complexity of the control
system is greatly increased. In order to simplify the controller design of MMC under AC voltage unbalance
condition, an AC voltage unbalance control strategy of MMC based on bridge arm capacitor voltage control is
investigated. [Method] Based on the analysis of the operation mechanism of MMC under AC voltage unbalance
condition, a bridge arm capacitance voltage control strategy is proposed, aiming at stabilizing the capacitance
voltage of each bridge arm at the commanded value; and with the control objectives of suppressing the negative
sequence component in the AC current and suppressing the bridge arm octave circulating component, a method of
calculating the commanded value of the bridge arm current is proposed. [Result] A three-phase MMC simulation
system is built in MATLAB/Simulink to verify the feasibility and effectiveness of the strategy proposed in this
paper. [Conclusion] The control strategy based on the bridge arm capacitor voltage simplifies the complexity of
the controller design of the MMC under the AC voltage unbalance condition.
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Fig. 1 Schematic Diagram of Three-Phase MMC Topology
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Fig.2 MMC Voltage Control Strategy Based on
Bridge Arm Capacitor Voltage Control
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Tab. 1 Table of Main Parameters for Simulation Model
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Fig. 3 Simulation Results of the Proposed Control Method
Under Balanced AC-Side Voltage Conditions
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Fig.4 Simulation Results of the Proposed Control Method

Under Single-Phase Voltage Sag at the AC Port
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Fig. 5 Simulation Results of the Proposed Control Method
Under Two-Phase Voltage Sag at the AC Port
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