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Fig. 1 Main circuit diagram of LCL three-phase grid inverter
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Fig. 2 LCL filter model diagram
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Fig. 3 3D coordinate diagram of total inductance L ,

ratio @ and resonant angular frequency
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Fig. 4 3D coordinate diagram of inductance

Li, L, and amplitude gain
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Fig. 5 3D coordinate diagram of capacitance C , inductance
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Fig. 6 Closed-loop control system structure diagram
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Fig. 7 Bode diagram and unit step response curve of system
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Fig. 8 Bode diagram of controlled object when

inductance changes
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Table 2 Simulation parameters
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Fig. 9  Grid current waveform
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Fig. 11  a phase analysis of current
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Fig. 12 State feedback active damping grid current and power

grid voltage waveform
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Fig. 13 Harmonic analysis of state feedback active

damping grid current
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STATE FEEDBACK ACTIVE DAMPING CONTROL METHOD
APPLIED TO GRID-CONNECTED INVERTER WITH
LCL FILTER

Lei Pengjuan', Zhao Qinglin’, Han Yanlong', Zhang Haiduo’
(1. Instrument Engineering Technology Research Center of Hebei Province, Chengde 067000, China;
2. School of Electrical Engineering, Yanshan University, Qinghuangdao 066004, China;
3. Materials Company, State Grid Jilin Power Co., Ltd., Changchun 130000, China)

Abstract: Aiming at the resonance problem of LCL filter for three-phase grid inverter system, the mathematical model
of three-phase grid inverter system which is based on the LCL filter is established. Next, the effects on the high frequency
switching ripple attenuation and resonance frequency when the LCL filter parameters change are analyzed, at the same
time, the parameters of the filter is designed. On this basis, a new method of state feedback active damping control is
brought up: The pole of the controlled object is controlled in certain scope through state feedback. And then, the
parameters of the PI regulator is designed combining with the steady state and dynamic of the system. Finally, the
simulation of the control scheme is completed using MATLAB software. The correctness and effectiveness of the proposed
control strategy are verified by the experimental results.

Keywords: LCL filter; grid-connected inverter; state feedback; active damping



