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#  E: P K (medium voltage, MV)JC HL W H To D #Ms2 HLA 35 5 5 I FRUE TR i B, T8OR A 23 & i (point of
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Resonance Damping Technology for Medium Voltage Distribution System of MMC-SAPF
Based on PSC-PWM

CHENG Congzhi!, XU Chen?, DAI Ke!

(1. Key Laboratory of Power Electronics and Energy Management for Ministry of Education of China, School of Electrical and
Electronic Engineering, Huazhong University of Science and Technology, Wuhan 430074, China;

2. School of Mechatronic Engineering and Automation, Shanghai University, Shanghai 200444, China)

Abstract: The reactive power compensation capacitor in the medium voltage (MV) distribution system tends to generate
parallel resonance with the grid-side inductance to amplify the point of common coupling (PCC) voltage. In order to deal
with that two-level SAPF is not suitable for MV distribution system, and only suppressing harmonics cannot solve the
problem of harmonics and resonance at the same time, the paper proposes a resonance damping technology based on
modular multi-level converter based SAPF (MMC-SAPF). Firstly, the working principle of MMC-SAPF is analyzed, and
the phase shifted carrier PWM (PSC-PWM) and capacitor voltage balance control strategies are adopted to ensure the
high equivalent switching frequency of MMC-SAPF. Then the resonance mechanism of the MV distribution system is an-
alyzed, and the reason for the failure of the harmonic suppression strategy is pointed out. On this basis, it is proposed to
control the MMC-SAPF as a virtual resistance at the resonance frequency to increase the damping ratio of the system to
control the resonance. A 60 V/2 kVA experimental prototype was built, and a 7-order resonance environment was con-
structed. The experimental results verified the effectiveness of the composite control strategy for damping resonance.

Key words: MYV distribution system; resonance damping; MMC; APF; PSC-PWM; high equivalent switching frequency
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