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Abstract: The grid impedance exerts a serious impact on the stability of grid-tied inverters, and its accurate
estimation is conducive to realizing the high-performance adaptive control of grid-tied inverters in weak grid conditions.
The PQ variation method is a typical method of online grid impedance estimation. However, research shows that there
exists a relationship of nonlinear function between real grid impedances and their estimation results, which may affect
the estimation results. The traditional PQ variation method has shortcomings in the grid impedance estimation accuracy
due to ignoring the influence of steady-state operating point fluctuations before and after the variation. Therefore, from
the two aspects of error compensation with fixed phase-angle difference and estimation value correction with offline
look-up table, two improved estimation schemes considering the operating point fluctuations are proposed respectively
to achieve an accurate grid impedance estimation under weak grid conditions. The detailed theoretical analysis and test
results show that compared with the traditional PQ variation method, the proposed grid impedance estimation method
can achieve a higher degree of accuracy.
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