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Fig.1 One-cycle controlled 3-level 3-phase 4-wire APF with three arms
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Fig.2 Equivalent switch mode of 3-level
3-phase 4-wire APF with three arms
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Three-level three-phase four-wire active power filter
based on one-cycle control
LEI Peng,ZHOU Lin,ZHOU Li,WAN Yun-jie, ZHANG Hai,XIA Xue
(High Voltage Engineering and Electrical New Technology Key Laboratory of the Education

Ministry, College of Electrical Engineering,Chongqing University ,Chongqing 400044 ,China)

Abstract: Aiming at the neutral line current,power harmonic suppression,reactive power elimination,

3 - phase load balance in 3 - phase 4 - wire power system and the control complexity of high

voltage and high power APF(Active Power Filter),3-level 3-phase 4-wire APF based on one-cycle

control is presented. The compensating current generated by APF is equal to the harmful component

of load current in amplitude and converse in polarity. After compensation,the power source current

contains only fundamental active power component of load current.

3 - level diode - clamped

converter with 3 -phase 3 -arm structure is employed as main circuit in the APF,so that neither

coupling transformers nor dynamic voltage sharing circuits are needed. One - cycle control method is

applied with simplified circuit,high precision and effectual compensation,which has both modulation

and control characteristics. It employs constant switching frequency modulation that is desirable for

industrial applications. On the basis of mathematic model development,simulation is carried out. The

simulation results verify that the APF can effectively compensate power harmonics,reactive power

and zero - sequence currents. Power factor and transmission efficiency of power lines are thus

improved.
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