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Third harmonic voltage injection based control method with
expanding the operation area of hybrid MMC

Li Guanhong Lu Maozeng Bian Dunxin Zhao Yanlei Lu Meixue
( School of Electrical and Engineering Shandong University of Technology Zibo 255049 Shandong China)

Abstract: Aiming at the problem of capacitor voltage imbalance in the full-bridge sub-module and the half-bridge sub—
module of hybrid MMC under low DC voltage operation conditions this paper proposed an improved method based on the
third harmonic voltage injection. The mechanism of the capacitor voltage imbalance problem is reviewed and calculates
the boundary conditions for the sub-module capacitor voltage imbalance problem and the safe operating area of hybrid
MMC. The influence law of the amplitude and initial phase of the third harmonic voltage on the capacitor voltage is ana—
lyzed and the expansion effect of the third harmonic voltage injection on the expansion of operating area of the hybrid
MMC is calculated quantitatively. A double-ended simulation model with MATLAB/Simulink is established and the sim—
ulation results verify the effectiveness of the proposed method.
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Fig.5 Schematic diagram of the influence of amplitude and
initial phase of the third harmonic injection voltage on

capacitor voltage equalization
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Fig.7 Schematic diagram of double-ended
hybrid MMC system
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Tab.1 Main parameters of the system

U./kV 220
U, IkV 400( m =0.9)
N 200
U, /kV 2
L/mH 60
C/mF 8.4
Py /MW 400
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Fig. 6 Influence of third harmonic voltage injection on
expanding the operating area of hybrid MMC 6( a) L=0. 06
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