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Fig.1 Topology of half-bridge MMC
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Fig.2 Waveforms of harmonic voltage
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Fig4 Waveforms of modulation before and

after third harmonic voltage injection
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Fig.5 Waveforms of arm current before and

after second harmonic current injection
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Fig.6 Analysis about effects of different power

factors on capacity voltage
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Fig.7 Analysis about effects of different modulation

ratios on capacity voltage
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Coupling harmonic injection strategy for suppressing capacitor

voltage fluctuation of MMC
DENG Weichengl,WANG Yunxin', XU ]ianzhongl,WANG Yifan®, LIU Ruikuo’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China;
2. China Three Gorges Corporation,Beijing 100038, China)
Abstract: Harmonic injection strategy is an effective means to suppress the capacitor voltage fluctuation of
MMC (Modular Multilevel Converter) sub-module. The existing harmonic injection strategies often ignore the
second harmonic voltage,which will lead to errors in the theoretical model and affect the suppression effect
of capacitor voltage fluctuation. In order to make full use of the advantages on harmonic injection strategy,
a coupling harmonic injection strategy considering second harmonic voltage is proposed. The arm power fluc-
tuation model of MMC after the injection of the second harmonic current and the third harmonic voltage is
established, and the second harmonic voltage component caused by the injection of the second harmonic
current is considered in the model. According to the limitation of modulation ratio and stress of arm cur-
rent, the constraints of third harmonic voltage and second harmonic current are given respectively. On this
basis, taking suppression of the fundamental and second harmonic components of arm power as the object,
the selection method of coupling harmonic parameters is proposed. Finally, it is verified the effectiveness
and versatility of the proposed strategy by PSCAD/EMTDC simulation. The results show that, compared
with the strategy proposed in existing literature, the proposed strategy can further suppress the capacitor
voltage fluctuation by 22.09 %, and increasing the arm current properly can restrain the capacitor voltage
fluctuation better.

Key words:harmonic injection strategy;arm power;capacitor voltage fluctuation; MMC
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