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A proportion-feedback-integration control for the grid-connected
inverter in distributed generation systems
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(Key Lab of Power Electronics for Energy Conservation and Motor Drive of Hebei Province;
College of Electrical Engineering, Yanshan University, Qinhuangdao Hebei 066004, China)

Abstract: Current control for the grid-connected inverter of distributed power generation systems has a significant
impact on the power quality. The conventional PI control can not achieve the null steady-state error for the ac grid current,
and the underlying reason for that is rarely depicted at length in literature. In this paper, the linear model for the grid
current control is built, and then, the causes for the steady-state error in the conventional PI control is revealed based on the
superposition theorem and frequency-domain analysis. A novel proportion-feedback-integration(PFI) control is proposed
to eliminate the steady-state error and reject the dc component. It is easy to implement and applicable to both single-phase
systems and three-phase systems. The simulation results are in agreement with the theoretical analysis, thus, verifying the
effectiveness of the proposed approach.
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Fig. 1 Diagram of grid-connected inverter
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Fig.2 Linear control model
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Fig. 4 PFI control with grid voltage decoupling
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Table 1 Frequency-domain analysis data

DC(0 Hz) AC(50 Hz)
& 1E/pu & {E/pu
PEI 1 0 1.36 45

PR 1 0 1 0
PFI 0 90 1 0
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Fig. 5 Simulation results
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Table 2 Error analysis of PFI control
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