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Impedance modeling and stability analysis of MMC AC/DC system based on repetitive control
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(1. College of New Energy, China University of Petroleum (East China), Qingdao 266580, China;
2. PetroChina Planning & Engineering Institute, Beijing 100083, China)

Abstract: At present, stability research of modular multilevel converter (MMC) system mainly focuses on the traditional
double closed-loop control, and extending this to other controls has become a challenge. To address this problem, firstly,
an accurate impedance calculation method for MMC systems using embedded repetitive controller is proposed based on
the multi-harmonic linearization method. The AC/DC side impedance model of the MMC is established, and accurate
calculation of the AC/DC impedance of the embedded repetitive controller is achieved. Secondly, the influence of control
parameters on the AC/DC side impedance characteristics of the MMC is analyzed. The effects of the proportional gain,
internal mode filter, the gain of the embedded repetitive controller and other parameters on the stability of the system are
obtained. Furthermore, the trends and extent of these parameters’ impact on system stability are analyzed, providing
guidance for the parameter design of embedded repetitive control of grid-connected MMC systems. Finally, the stability
of the system when connected to grids of different strengths is compared. Simulation results verify the feasibility of the
embedded repetitive control system in weak grids, ensuring the stable operation of the MMC.
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Table 1 Phase sequence law after perturbation is introduced
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Table 3 Calculation results comparison of steady
harmonic components
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M,, 052£0° 0.34£-173.49° 0.02£—-84.89° 0£0°

fH

B Vox 498.4620° 29.93£-92.09° 6.51£99.41° 0.21/£-173.03°
H I, 500.22/0° 1488.7520.84° 0/ —-33.85° 0£81.88°
i1 M), 0520° 0.34/-173.32° 0.02/-83.77° 0£90.17°
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