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Abstract: To address the power quality issues in a multiple grid-connected-converter system (MGCCS) for
renewable energy, the series and parallel models of MGCCS are established at first based on the harmonic state space
(HSS) method. The HSS models account for high-frequency components during the switching process, with its internal
Toeplitz matrix effectively capturing the harmonic coupling within the converters. Based on the series and parallel HSS
models of MGCCS, a virtual resistor is introduced to improve the model, and the impact of grid impedance is
considered to simulate the multi-converter grid-connected system. In addition, the harmonic stability of this system is
investigated by analyzing the eigenvalues of the state matrix. The influences of main circuit and controller parameters
on the harmonic instability are analyzed in depth, and the oscillation frequencies in harmonic instability modes are
predicted. Simulation results based on MATLAB/Simulink and RT-LAB experimental results validate the accuracy of
the improved HSS models and the harmonic stability analysis.
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