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On-line Performance Optimization of Inverter Based on
Residual Generator and Quasi-resonant Control
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Abstract: In an islanded microgrid, the inverter filter circuit parameter perturbation and the insufficient
steady-state performance of a PI controller will cause steady-state errors in the output signal, and the unbalanced loads,
nonlinear loads and load switching will cause the degradation of dynamic performance. A performance compensation
control structure based on a residual generator is proposed, and the gradient descent method is used to optimize the
compensation controller in real time to enhance the system’s steady-state and dynamic performances. First, the transfer
function model of an inverter under double closed-loop control is established, and the effects of filter circuit parameter
perturbation, insufficient steady-state performance of the proportional-integral (PI) controller and load disturbance on
the inverter’s output voltage performance are analyzed. Second, the performance compensation controller O(s) in a
quasi-resonant form is designed based on the real-time residual values obtained from the residual generator. Third, an

optimization objective function is constructed based on the PI controller current-voltage error and the control input
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signal, and the compensation controller is optimized in real
time using the gradient descent method. Finally, experiments
were conducted using a DSP control board with a PXI
semi-physical simulation platform to verify the effectiveness
of the proposed method.

Keywords: Power quality; parameter perturbation; gradient
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