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platform for GFM system
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Wideband Harmonic Coordinated Suppression Strategy for Grid-forming Converters Based on

Impedance Vector Reshaping

ZHAO Tongl, WU Chao', WANG Yongl, REN Lei®
(1. School of Electrical Engineering, Shanghai Jiaotong University, Shanghai 200240, China;
2. Hunan Xiangdian Test &. Research Institute Co., Ltd., Changsha 410219, China)

Abstract: When background harmonics exist in the power grid, grid-forming converters applied to weak grids will generate
harmonic voltages and harmonic currents at the point of common coupling (PCC). Most existing research focuses on harmonic
voltage suppression to guarantee voltage quality, while studies on harmonic current suppression are insufficient, which may lead to
excessive harmonic current distortion. Therefore, the coordinated suppression of harmonic voltage and current at the PCC has
become a key technical challenge at present. Essentially, mainstream harmonic voltage suppression strategies achieve suppression
by reducing the impedance magnitude of grid-forming converters in the harmonic frequency band. However, little attention has
been paid to the phase characteristics of converter impedance, which exert a significant impact on the coordinated suppression of
harmonic voltage and current. Accordingly, this paper proposes a harmonic voltage and current suppression strategy based on
impedance vector reshaping. The proposed strategy simultaneously reshapes both the magnitude and phase of the grid-forming
converter’ s impedance to realize the coordinated suppression of PCC harmonic voltage and current, ensuring both comply with
grid-connected standards. Based on an in-depth analysis of the magnitude and phase characteristics of the impedance model, a
matched wideband controller is designed for the impedance vector reshaping strategy. The controller maintains satisfactory control
performance over harmonic frequency bands while achieving decoupling from fundamental-frequency control. This strategy
eliminates the need for extracting individual harmonic components, simplifying control implementation. Meanwhile, its wideband
characteristic improves adaptability to fluctuations in grid frequency and harmonic frequencies. Finally, experimental results verify
the effectiveness and accuracy of the proposed strategy.
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