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Abstract: The capacitor-current feedback active damping is widely applied to attenuate the LCL resonance. Due to
the control delay, the virtual impedance equivalence of active damping may exhibit a negative-damping effect,
challenging the system stability. To address this issue, the feedback function should be well selected and designed
according to the LCL resonance frequency. On the basis, a general graphical evaluation method is proposed, which can
intuitively identify the positive-damping frequency ranges of different feedback functions and thus provide guidance for
selecting a reasonable active damping feedback function. Using the proposed method, a phase-lag compensator with
strong robustness against the fluctuation of LCL resonant frequency is put forward. Experiments were carried out on a
6 kW single-phase LCL grid-connected inverter, and results verified the theoretical analysis.
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