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Multi-variable Model Predictive Control Strategy of LCL Grid-connected Inverter
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Abstract: The problem of complex PR regulator and PWM modulation algorithm existing in LCL grid-
connected inverter is generally solved with the strategy of single-variable model prediction control, in which the
prediction accuracy is not high and the robustness is poor. In order to solve these problems, a multi-variable model
predictive control strategy was proposed. The mathematical model of LCL grid-connected inverter in a—f coordinates
was established. Based on the traditional prediction of inverter-side current, the multi-variable model prediction
control of grid-side current and capacitor voltage was further carried out through a single value function. Finally, in
order to further reduce the operation of the controller, improve the quality of the grid-connected inverter and reduce
the switching losses, the proposed predictive control strategy of multi-variable model was optimized by means of
digital control delay compensation and switching vector optimization method. Simulation and experimental results
verify the correctness and effectiveness of the proposed control strategy.
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Fig.l Schematic diagram of LCL grid-connected inverter
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Fig.2 Schematic diagram of i, model predictive control
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Fig.3 Schematic diagram of i,~i,~u, model predictive control
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Tab.1 Optimized selection of switching vectors
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Fig.5 Simulation waveforms of i, model predictive control
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Fig.6  Simulation waveforms of #,~i,—u, model predictive control
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