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Three-phase Four-wire Series Active Power Filter Control Strategy for The
Compensation of Harmonics and Reactive Power Based-on Direct
Compensating Voltage Extraction Method

Jin-Sun Kim and Young-Suk Kim
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ABSTRACT

Ir. recent years, since more and more diode rectifiers with smoothing dc capacitor are used in electronic
equipments, household appliances and ac drives, harmonics generated by these loads have become a major
issue. In addition, 3-phase 4-wire system is widely employed in distributing electric energy to several office
building and manufacturing plants. This systems show excessive currents in the neutral. These neutral currents
are fundamentally third harmonic, and their presence is tied to wiring failure, elevating of neutral potentials,
trarsformer overheating, etc. In response to the concerns, this paper proposes a series active power filter
scheme based on direct compensating voltage extraction method and the advantage of this control algorithm is
direct extraction of compensation voltage reference without multiplying gain. Therefore, the calculation of the
compensation voltage reference will becom much simpler than other control algorithm. To verify the

effectiveness of the proposed algorithm, a prototype active power filter is built and some experiments are
carried out.

Key Words : Harmonic currents, Reactive power, Series active power filter, THD, 3-phase 4-wire system,
Direct compensating voltage extraction method.
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Fig. 2 The control algorithm of 3-phase 4-wire series
active power filter.
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Table 1 The parameters of series active power
filter in three-phase four-wire systems

with R-C loads
At 110[Vrms], 60[Hz]
A9 JHE 2 (Ls) 0.1[mH]
QW ¥ DC-link 2
713 A1 2(Cinv) 3600 ]
LC #H dY"(e) 4[mH]
LC d¥ AR 2=CH 050 pF]
23t ARAE 2(CL) 24000 pF]
31317 3HRL) 15[ £
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