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Design method of modulation radio for suppressing overvoltage of

MMC sub-module under unbalanced grid voltage
WANG Yunxin, YANG Yukun,XU Jianzhong
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: Under the steady-state condition of modular multilevel converter(MMC) with the modulation radio
of 1.414,the fundamental-frequency component of sub-module capacitor voliage fluctuation can be suppressed
to zero. However,when the grid voltage is unbalanced, the fundamental-frequency component may increase,
resulting in a significant increase in the sub-module capacitor voltage fluctuations. In order to suppress the
capacitor voltage fluctuations when the grid voltage is unbalanced, the voltage fluctuation characteristics of
sub-modules under steady-state and unbalanced grid voltage conditions are analyzed based on the arm po-
wer,and the modulation radio design method suitable for hybrid MMC is proposed. It takes the fundamental-
frequency component of the instantaneous arm power as the suppression target,the voltage fluctuation cha-
racteristics of the three-phase sub-modules under unbalanced grid voltage are comprehensively considered,
and the operation modulation radio is changed by changing the DC voltage reference to avoid sub-module
overvoltage during faults. The hybrid MMC model is built in PSCAD,and the effectiveness of the proposed
method is verified by simulation analysis of three types of grid voltage unbalanced conditions.

Key words:hybrid MMC;unbalanced grid voltage ; capacitor voltage fluctuations;modulation radio
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