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Control strategy for suppressing capacitor voltage ripple of MMC-HVDC
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Abstract: By analyzing upper and lower bridge arm current component of modular multilevel converter and characteristic
of sub-module capacitor voltage ripple, and calculating the doubling-frequency current of MMC capacitor, this paper
proposes an algorithm for suppressing the capacitor voltage ripple through injecting doubling harmonic current in the arm
bridge current of MMC. The doubling harmonic current injection controller is designed to control the value of the current
and get the optimal doubling harmonic thus to minimize the capacitor voltage fluctuation of sub-module. The capacitor
voltage ripple range is compared when the suppressing circulating current is zero and second harmonic current is injected

by using the simulation results based on PSCAD environment, and the capacitor voltage harmonic distortion rate is

analyzed. The results verify the validity and efficiency of the algorithm.
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Fig. 1 MMC main circuit topology
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Fig. 2 Block diagram of outer-loop DC voltage control
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Fig. 3 Block diagram of outer-loop active power control
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Fig. 4 Block diagram of outer-loop reactive power control
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Fig. 5 Block diagram of inner loop current control
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Fig. 6 Circulating current calculation
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Fig. 7 Circulating current PI control
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Fig. 8 System structure of simulation
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Fig. 9 Simulation of capacitor voltage ripple suppression
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