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Summary: Three-leg active power filter topology is the cost effective solution implementing a
four-wire active power filter but it has some disadvantages compared to four-leg topology. The
lack of a neutral wire filter inductor results in larger filter losses and therefore the efficiency
of the topology is impaired. The neutral wire filter inductor is typically used with the four-leg
four-wire active power filter topology and significantly reduces switching frequency current
ripple. In this paper the suitability of a neutral wire filter inductor for the three-leg topology is
studied. The performance of three-leg topology with a neutral wire filter inductor is studied
through computer simulations and laboratory tests. The results indicate that the use of the
neutral wire filter inductor clearly improves the performance of three-leg topology.
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Supply phase-to-neutral voltage Us 230 V

Supply frequency fs 50 Hz

Phase line filter inductor Lf 5 mH

Neutral wire filter inductor Ln 1 mH

Dc-link capacitors C1 & C2 2.2 mF

Total dc-link capacitance C 1.1 mF

Modulation frequency fsw 8 kHz

Dc-link voltage udc 750 V
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Total active power 4.2 kW

Power factor 0.92 cap

Smoothing inductor Lsmooth 2.3 mH

Load inductor Lload 10 mH

Load capacitor Cload 40 µF

Load resistor R1 35.5 �

Load resistor R2 64.2 �
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Load Three-leg APF
Three-leg APF with neutral

wire filter inductor

ila ilc isa isc isa isc

I1 (Arms) 6.86 6.03 6.01 5.85 6.02 5.88

THD2 kHz (%) 23.98 12.95 2.56 3.58 2.60 3.61

THD20 kHz (%) 13.89 15.65 10.52 12.11
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Load Three-leg APF
Three-leg APF with

neutral wire filter inductor

ila ilc isa isc isa isc

I1 (Arms) 6.62 6.19 6.23 6.29 6.17 6.32

Power factor 0.93 cap 0.88 ind 0.98 cap 0.98 cap 0.99 cap 0.99 cap

THD2 kHz (%) 23.24 12.84 2.75 3.83 3.10 3.97

THD20 kHz (%) 17.78 18.22 12.99 13.22
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