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Modeling of Grid-connected Inverter Multi-machine Parallel System Considering Carrier
Phase and Analysis of Loop Current Generation Mechanism
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Abstract: In order to investigate the circulating current resonance problem caused by carrier phase asynchronization in
the multi-machine parallel grid-connected inverters system in a distributed power generation system, a modeling and sta-
bility analysis method considering carrier phase for multi-machine parallel grid-connected inverters system is proposed.
Firstly, a small-signal perturbation method considering the sideband effect of sinusoidal pulse width modulation (SPWM)
is used to establish the two-frequency model of grid-connected inverter. The influence of carrier phase on circulating cur-
rent in the multi-machine parallel grid-connected inverters system is analyzed. Based on the two-frequency model, the
stability of the circulating current in the multi-machine parallel grid-connected inverters system under the weak grid is
analyzed by using the generalized Nyquist criterion. The analysis results indicate that, when the carrier phase of the
grid-connected inverter is inconsistent, there will be circulating current in the system. The proposed analysis method can
be adopted to analyze the generation mechanism and stability of circulating current in the multi-machine parallel
grid-connected inverters system accurately, laying a foundation for the stable operation, fault analysis, and further re-
search of distributed power generation system.
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Fig.1 Schematic diagram of the main circuit and SPWM

modulation of the grid connected inverter
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Fig.2 Two-frequency model matrix form of LCL-type grid-connected inverter
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Table A1 Parameters of the grid-connected inverter with high

switching frequency
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