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Abstract: Aiming at the problem of low control accuracy and delay compensation failure of the finite control set model
predictive current control (FCS-MPCC) under parameter variation and external disturbances of the grid - connected inverter, a
hyper-local model extended state observer (An Ultra-local model extended state observer (U-ESO) based predictive control
method is proposed. As the nonlinear fal function in the extended state observer (ESO) requires more parameters to be adjusted,
the U-ESO is used to estimate the total set perturbation error to correct the state variables in real time, and the corrected state
variables are combined with the override control to act on the prediction model, and only the inputs and outputs of the system
are used in the control process, which effectively reduces the complexity of the control parameters In addition, the value
function of the prediction model is reconstructed to reduce the control delay of the system, the control parameters are designed
using frequency domain analysis to improve the control performance, and the stability of the prediction model is demonstrated
using Lyapunov stability criterion. The effectiveness of using U-ESO to compensate the control delay of FCS-MPCC under
parameter perturbation is verified by MATLAB/Simulink. Compared with the traditional ESO, U-ESO can simplify the design
of the observer and avoid the complicated parameter rectification process, while solving the problem of delay compensation
failure in the process of parameter perturbation, improving the dynamic response speed, and having strong anti-interference
and Robustness.

Keywords: Time Delay Compensation, Parameter Calibration, Extended State Observer, Model Predictive Control,
Grid-Connected Inverter, Stability
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