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A Robust Active Damping Control Method for LC—-type Grid-
connected Inverters Based on Double—sampling Delay Compensation

ZENG Jiang, YANG Yaoquan, XIAO Yang, NI Zehuan
(School of Electric Power Engineering, South China University of Technology , Guangzhou 510641, China)

Abstract: LC—type inverters are widely used as interfaces between distributed power sources and the grid. To address the control delay
issue in active damping of LC~type grid—connected inverters, a robust active damping control method based on double=sampling delay
compensation is proposed. By sampling the voltage at the point of common coupling (PCC) at both the peak and trough of the carrier
wave within the same switching cycle, this method constructs an advanced signal to achieve a delay compensation of 1.5 control cycles.
This extends the equivalent positive damping range of the PCC voltage unit feedforward to near the Nyquist frequency, thereby
enhancing the robustness of the LC~type grid—connected inverter against variations in grid impedance. Experimental results show that
the proposed method effectively mitigates the impact of digital control delay on the active damping performance of PCC voltage
feedforward , ensuring stable system operation.

Key words: grid—connected inverter; LCL resonance; active damping; double—sampling; delay compensation
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