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A Three-Phase Parallel Active Power Filter Operating with PCC Voltage
Compensation by Controlling Reactive Power
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Abstract -

The performance and dynamic characteristics of a three-phase parallel active power filter with PCC voltage

compensation is presented and analyzed in this paper. The characteristics of parallel active filter are discussed when
they are applied to nonlinear loads with current source and voltage source type, the characteristics of voltage
compensator and comparison of two functions are discussed. The proposed scheme in this paper employs a PWM
voltage-source inverter and has two operation modes, First, it operates as a conventional active filter with reactive
power compensation while PCC voltage is in a certain range. Second, it operates as a voltage compensator while PCC
voltage is out of range. Finally, the validity of this scheme is investigated through analysis of simulation and
experimental results for a prototype active power filter system rated at 10KVA.
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(b} Basic principle of parallel APF for harmonic
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Fig. 4 Compensation characteristics of a hybrid paraliel
active filter for a voltage source with different
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Fig. 5 Equivalent circuit and vector diagram.
(a) Equivalent circuit of load and supply
system.
(b) Vector diagram without voltage
compensator.
{c) Vector diagram with voltage
compensator.
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Fig. 7 Synchronous reference frame controller for a APF.
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Fig. 11 Hybrid active filler response when load is
changing from diode to diode and linear load.
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