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Study on feedforward control strategy of grid-connected inverter
based on virtual resistance

HUANG Yuhe, ZHENG Shousen, HE Laipei
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Abstract: The LCL filter is widely used in grid-connected inverters because of its superior suppression
effect on high frequency switching noise of power devices, but the application of this filter is limited
by the system resonance caused by its LCL structure. The second differential term of the grid-connect-
ed current is introduced to suppress the natural resonance frequency of the LCL filter in the inner loop
of the inverter system based on virtual impedance, and the outer loop directly controls the grid-connect-
ed current, thus forming a double closed-loop control system. This method has made improvements on
the basis of traditional active damping schemes, which reduces the number of sensors and thus reduces
the cost of the inverter. Due to the reduction of the feedback state quantity, the system is prone to oscil-
lating when the grid voltage contains harmonic components, which weaken the anti-interference ability
of the inverter system. To solve this problem, this paper improves the virtual impedance-based grid-
connected inverters with a full feedforward function of grid voltage. This strategy can reduce the total
harmonic distortion (THD) of the grid current and improve the grid-connected power factor in the case of
grid voltage distortion. The simulation results prove the effectiveness of the proposed control strategy.
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Fig. 1  Circuit diagram of single-phase LCL grid—connected inverter
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Fig. 2 Block diagram of virtual impedance based grid—connected inverter’s transfer function
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Fig. 3 Simplified grid—connected inverter's transfer function diagram
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Fig. 7 Control structure of grid—connected inverter system with LCL filter
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