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Research on a Novel Shunt Hybrid Active Power Filter
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ABSTRACT: A novel shunt hybrid active power filter based
on controllable impedance is proposed. The secondary winding
of a linear transformer with air gap is injected a compensation
current produced by a voltage source inverter. According to the
transformer’s voltage equations, when certain compensation
condition is satisfied, the transformer can really exhibit nearly
zero impedance to harmonic current and continuously
adjustable reactance to fundamental current. Thus, the
proposed active power filter together with passive power filter
can not only suppress harmonic current but also compensate
reactive power. A new reference current operation method is
also put forward. Active power filters implemented this
principle can be used in high voltage alternate power systems.
The validity of the new principle is verified by the experiment
results.
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Fig.1 Configuration of the transformer
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Fig.2 The transformer’s harmonic equivalent circuit
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Fig.4 Block diagram of the proposed active power filter
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Fig.6 Source voltage and source current
waveforms when no filter is added
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Fig.7 Source voltage and source current waveforms
when only active power filter is added(5=0)
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when only passive power filter is added
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Fig. 9 Source voltage and source current waveforms when
both passive and active power filters are added
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Tab. 1 Total harmonic distortion of the source current
and power factor of the system in six cases
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