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Control Strategy for Grid-Connected Inverters Based on LCL Filter and Time-Sharing Composite Control

LIN Pei

School of Electrical and Information Engineering, Anhui University of Science and Technology, Huainan 232001, Anhui,
China

Abstract: Objective Conventional grid-connected inverters often employ L- or LC-type filters, which require relatively
large passive components to meet grid-current harmonic limits. To address this issue while maintaining cost-effectiveness
and good grid-connected current quality, this paper proposes a two-stage grid-connected inverter based on an LCL filter
with a time-sharing composite control strategy. Methods The proposed strategy divided system operation into Buck mode
and Boost mode. In Buck mode, the grid-connected current was selected as the feedback variable, and a PI controller
performed current regulation. Active equivalent damping was introduced to suppress resonance peaks from the LCL filter.
In Boost mode, inductor current from the front-stage chopper circuit was used as the feedback variable. A compensation
network together with a PR controller carried out regulation, with a notch filter used to suppress resonance peaks. Results
Simulation results indicated that the LCL filter introduced obvious resonance peaks in the open-loop frequency response of
the control system. Without suppression, these peaks increased harmonics in the grid current and could even cause system
instability. Compared with LC filters, the LCL filter allowed further reduction in inductor parameters while still meeting
grid current harmonic standards, which helped minimize system size. Conclusion Simulink simulations verify that the
proposed control strategy achieves stable grid connection in both Buck and Boost modes and satisfies harmonic
requirements for grid current. This study provides useful guidance for suppressing resonance in LCL filters and designing
time-sharing composite control strategies for grid-connected inverters.
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Table 1 Main circuit simulation parameters

A x5 # A

LAY R Vi 110 V
A IR R L, 500 pF
R ICLERSE L .C.L, 0.8 mH.5 wF.0.2 mH
DE S A Che 10 pF

R A 5t W &, R v, 220 V(A zAh)

I M 7 % P, 2000 W
AT E So 40 kHz
TS E fo 20 kHz
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Fig. 21 Waveform of the bridge arm voltage V,

of the post-stage inverter circuit
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Fig. 22 Waveform of the inductor current i L, in the

front-stage chopper circuit
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Fig. 23 Waveform of the input voltage VCh“s of the
post-stage inverter circuit
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