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Abstract: With the large-scale development and utilization of renewable energy sources such as photovoltaics and
wind power, inverters based on droop control are widely used in distributed generation systems and microgrids.
Sequential impedance modeling is one of the important methods to assess the stability of a multi-inverter parallel
system and optimize the control parameters. However, there is currently limited research on the sequential impedance
modeling of droop-controlled inverters. Therefore, a detailed investigation was carried out. First, the steady-state
operating point of a droop-controlled inverter was determined, and the inverter response was analyzed by introducing
positive- and negative-sequence small signal disturbances. Second, the sequential impedance model was derived from
the inverter response to characterize the inverter’s impedance properties. Subsequently, the accuracy of the sequential
impedance model was verified through PSCAD simulations. Finally, the effects of key parameters such as droop
coefficients and the cutoff frequency of a low-pass filter in the power calculation link on the inverter output impedance
were analyzed and verified through experiments. Results demonstrate that the proposed sequential impedance model
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has a good performance in analyzing the droop control stra-
tegies, providing valuable insights for further optimization and
practical implementation of the strategies.
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Fig. 1 Main circuit and control structure of inverter

based on droop control
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