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Abstract: In the process of engineering implementation, the dead-beat current tracking control actually evolves
into a one-beat lag control, which leads to the decline of harmonic compensation performance of active power filters.
On the basis of analyzing the influence of system delay on digital control, adaptive forward linear prediction and
repetitive prediction algorithms are prehensively used to predict the harmonic compensation reference current two
sampling times in advance, and discriminant conditions for the switching of the two prediction algorithms are set based
on whether the system dynamics occurs. In order to predict the output current of the inverter at one sampling times in
advance and effectively suppress the measurement noise, the inverter current prediction link uses both the harmonic
reference current to be compensated and the historical data of the output current as inputs. Therefore, the stability of the

proposed predictive dead-beat control is analyzed when the output filter inductance and resistance parameters of the
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main circuit are deviated, and the transmission of current and
voltage measurement noise in the system is further analyzed.
Finally, simulation and experimental comparison studies on
three types of predictive dead-beat control are conducted to
verify the effectiveness of the mixed current prediction-based
dead-beat control algorithm proposed.
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