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MMC-HVDC Circulating Current Suppression Srategy
Based on Virtual | mpedance and QPR Control
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(School of Electrical and Information Engineering, North Minzu University, Yinchuan 750000, China)

Abstract: The circulating current between the sub-module bridge arms of a modular multilevel converter-high
voltage direct current (MMC-HVDC) transmission system distorts the bridge arm current, thus affecting the balance of
capacitor voltage. According to the circuit theorem and working characteristics of a modular multilevel converter
(MMC), the problem of circulating current in the second harmonic component and the multi-frequency even-order
harmonic component of the MMC is analyzed. The extraction and suppression of the second harmonic component are
realized by using a notch filter and a quasi-proportional resonant (QPR) controller. The virtual impedance is added to
suppress the multi-frequency even-order harmonic component of circulating current in the MMC. The above
suppression strategy simultaneously suppresses the second harmonic component and multi-frequency even-order
harmonic component, and the effect of circulating current suppression is obvious, indicating that it is suitable for the
circulating current suppression control of MMC-HVDC. Simulation results show that the QPR control strategy with
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virtual impedance can effectively suppress fluctuations in the
MMC circulating current waveform, MMC bridge arm current
waveform and MMC-HVDC AC-side current.

Keywords: Circulating current suppression; notch filter;
quasi-proportional resonant (QPR) control; virtual impedance
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