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Fig.1 Equivalent circuit schematic diagram of

three-level APF
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Fig.3 Operational model of current loop
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Fig.4 Operational model of current loop with repetitive control
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three-level dead-time compensation based on current prediction K EZAF R o w A DSP R A K

Analysis and compensation of dead-time effect of three-level active power filter
HUANG Haihong,JIANG Niantao, HUANG Nannan, WANG Haixin
(School of Electrical Engineering and Automation,Hefei University of Technology,Hefei 230009, China)

Abstract: In view of the dead-time effect of APF(Active Power Filter),the generation principle of the dead-
time effect is analyzed on the basis of three-level switching state equations and three-level APF equivalent
switching circuit. The linear relationship between the dead-time and the current tracking error is derived,and
the effect of dead-time is illustrated. A dead-time compensation approach is proposed,and its control principle
diagram is given. The performance of the system is analyzed in aspects of closed-loop characteristics.
Comparisons between the system with and without dead-time compensation indicate that with dead-time
compensation,the system has better steady state performance. Simulative and experimental results demonstrate
that the proposed method can effectively suppress the dead-time effect.

Key words: three-level active power filter; dead-time effect; state equation; tracking error; closed-loop
characteristic; active filters



