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Fig.2 Arm voltage and current when DC

voltage decreases
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Capacitor voltage balancing control strategy of hybrid MMC based on

second-order harmonic circulation injection method
CAO Xinwei, REN Wenming, WANG Weixin

(Avic China Aero-Polytechnology Establishment,Beijing 100028, China)
Abstract: The hybrid MMC(Modular Multilevel Converter) operates in over-modulation state when DC voltage
decreases in HVDC(High Voltage Direct Current) transmission system,facing the problem of capacitor voltage
imbalance. By analyzing the charging and discharging process and energy change of capacitor between
HBSM (Half Bridge SubMo-dule) and FBSM (Full Bridge SubModule) of hybrid MMC in over-modulation
state,a simplified method for generating the reference amplitude of the second-order harmonic circulation is
proposed. By second-order harmonic circulation injection method, capacitor voltage imbalance between HBSM
and FBSM in hybrid MMC is avoided,the charging and discharging balance of HBSM and FBSM capacitors
in one fundamental cycle is realized,so that the hybrid MMC can continue to transmit active power when
DC voltage decreases. The simulative and experimental results show that the proposed method can effectively
achieve capacitor voltage balance of hybrid MMC under over-modulation state.
Key words: HVDC power transmission;hybrid modular multilevel converter;over-modulation;capacitor voltage

balance ;second-order harmonic circulation
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