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Robust Backstepping Control Strategy for Grid-connected
Inverter Based on Weighted Average Current
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Abstract: To solve the problems of computational complexity and exponential amplification of measurement noise
under the traditional backstepping control strategy applied to an LCL grid-connected inverter, an improved
backstepping control strategy based on weighted average current control (WACC) is proposed in this paper. First, the
order of the LCL filtering system is reduced from third-order to first-order by means of the WACC strategy, which
effectively alleviates the overall computation load and decreases the number of derivations required for virtual control
quantities. Then, a sliding-mode observer is utilized to observe the weighted average current, so as to lessen the
influence of LCL filter parameter perturbation on the accuracy of weighted average current. Finally, a backstepping
controller is designed to regulate the grid-connected current based on the established equivalent system model.
Simulation and experimental results prove that the proposed control strategy has a good steady-state performance and
high robustness.
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