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Stability analysis and improvement for LCL filter grid-connected inverter
using inverter-side current feedback

ZHENG Zheng, HUANG Xu, YANG Ming, GAO Longjiang, LI Bin
(School of Electrical Engineering & Automation, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: The inverter-side current as a feedback parameter is a commonly used type of inverter which uses indirect
current control, it has better stability than direct current control. However, in practical applications, the inverter usually
works in the weak grid condition, the stability of grid-connected inverter will be greatly reduced. Taking the three-phase
LCL inverter-side current feedback grid-connected inverter as an example, this paper analyzes the mechanism of the
system stability degradation by using the frequency domain analysis method, and proposes to install a Second-Order
Generalized Integrator (SOGI) in the grid voltage feedforward path. This strategy can attenuate the additional positive
feedback associated with the impedance, which is introduced by the grid voltage proportional feedback, thereby
improving system stability under weak grid. Finally, through the grid-connected inverter model and experiments, the
effectiveness of the proposed control strategy is verified.
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Fig. 1 Control diagram of three-phase inverter-current feedback

grid-connected inverter with LCL filter
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Fig. 4 Equivalent control block diagram of LCL

grid-connected inverter
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