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Abstract: The Norton equivalent impedance method is the common method for the stability analysis of multi-
inverter grid-connected systems, but it ignores the phase-locked loop and cannot analyze the influence of the phase-
locked loop on control stability. The Norton equivalent impedance method was improved,and the equivalent admittance
of single-phase grid-connected inverter with second-order generalized integral phase-locked loop was established.
Based on the equivalent modeling, the influence of phase-locked loop on the control stability of multi-inverter grid-
connected systems was analyzed. The analysis results show that the low-frequency characteristics of the inverter
admittance is determined by the equivalent admittance of the phase-locked loop,and the high-frequency characteristics
is consistent as the Norton equivalent admittance. Compared with the existing Norton impedance method, the method
proposed considering phase-locked loop can more accurately analyze the stability in the low-frequency region. As
the phase-locked loop bandwidth and reference current increase, the stability margin of multiple inverters gird
connected system is decreased, connected number of inverters is allowed to be reduced, and the frequency of low-
frequency oscillation after destabilization is reduced. Based on the RT-LAB platform, a multi-inverter grid-
connected real-time simulation system was built. The simulation results verify the correctness of the analysis.
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Fig. 2 Block diagram of single-phase gird-connected inverter
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