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Modeling and Analysis of LCL Grid-connected Inverter
Control Strategy Based on SiC Switch

Cui Yunxiao, Chang Yujian, Gong Fangchao, Wang Yaping

(School of Electrical and Electronic Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: SiC power devices have characteristics of high voltage, low loss, and high efficiency. The
high switching frequency can reduce the low-frequency harmonic components of the inverter output volt-
age, thus reducing the harmonic components of the grid-connected current and improving the system
stability. In this article, the SiC MOSFET switching device is used as an inverter component, with LCL
filter as a grid interface for grid-connected voltage source inverters (VSI). Based on the establish of the
system control model, a double closed-loop control strategy of the side current and the inverter side cur-
rent is proposed according to the equivalent relationship between active damping and passive damping
control method. The stability of this control strategy is analyzed. Then, according to the requirements
of system steady-state error and stability margin, the parameters of the system feedback and the PI reg-
ulator are designed. Simulation and experimental results show that this control strategy can effectively
suppress the grid-connected harmonic current, improve the power factor of the grid, and has good ro-
bustness and dynamic response.
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