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Abstract: After grid-following and grid-forming heterogeneous interconnected photovoltaic inverters are connected
to the power grid, interactive influences easily occur, resulting in the instability of grid-connected inverters and
threatening the safe and stable operation of the new energy grid-connected system. Therefore, considering the
dynamic influence of photovoltaic direct current side voltage, small-signal impedance models of grid-following,
grid-forming, and their interconnected heterogeneous distributed photovoltaic inverters connected to the grid were
constructed, respectively, and the adaptability of heterogeneous grid-connected inverters to grid impedance was
analyzed. Meanwhile, to expand the adaptation range of heterogeneous interconnected systems to grid impedance and
promote the consumption of new energy, starting from the frequency characteristics of the eigenvalues of the return
ratio matrices of grid-following and grid-forming inverters, a hybrid control strategy involving asymmetric
compensation for grid-following inverters and active amplitude phase angle compensation for grid-forming inverters
was proposed, and the control parameter design was completed to enhance the adaptability of heterogeneous
interconnected systems to the grid. The correctness of the related theoretical analysis is verified by simulation and
experiment.
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Figure 1

Topology of grid-connected system for heterogeneous distributed photovoltaic interconnected inverters
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Figure 2 Control structure of grid-following inverter
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Figure 3 Control structure of grid-forming inverter
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Figure 4 Control principle of grid-following photovoltaic inverter
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Figure 9 Control block diagram of grid-forming photovoltaic inverter
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