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Improved predictive deadbeat repetitive control for APF with delay compensation
SONG Weibo', CHEN Yuhang’

(1. No.1 Oil Production Plant, Xinjiang Oilfield Company, Karamay 834000, China;
2. School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract: To further improve the performance of active power filter (APF), an APF predictive deadbeat repetitive
control algorithm considering delay compensation is proposed. First, according to the characteristic of even
frequency component after the dg coordinate transformation of odd harmonic, the command current cycle prediction
is realized quickly by calculating the least common multiple of the harmonic cycle. At the same time, the delay
signal elimination (DSE) algorithm combined with a low pass filter (LPF) to extract the fundamental component,
which effectively improves the efficiency of command current extraction. Then, a method of starting AD sampling
after a fixed delay is proposed to reduce the impact of deadbeat control down-sampling front-end delay on the
system. Furthermore, repetitive control is introduced, and a parameter selection method of repetitive control under
consideration of robust constraints is given. Finally, the correctness and effectiveness of the proposed improved

control algorithm are verified by MATLAB simulation and practical physics experiments.
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