



ACTIVE POWER FILTER WITH FAST PI CONTROLER

ABSTRACT
In a modern power system, due to broader applications of nonlinear loads such as power electronic equipment or arc furnaces, the degree of waveform distorted is increasingly serious now. These loads may cause poor power factors, lead to voltage notch, or result in a high degree of harmonics. 
The response of the active power filter (APF) is very important while compensating rapidly varying balanced, unbalanced and nonlinear loads. Any change in the load affects the dc-link voltage directly. The proper operation of APF requires variation of the dc-link voltage within the prescribed limits. The shunt-connected custom power device, called the APF, injects current at the point of common coupling (PCC) so that harmonic filtering, power factor correction, and load balancing can be achieved.
The APF consists of a current-controlled voltage-source inverter (VSI) which injects current at the PCC through the interface inductor. The operation of VSI is supported by a dc storage capacitor with proper dc voltage across it. One important aspect of the compensation is the extraction of reference currents. Various control algorithms are available to compute the reference compensator currents.
Conventionally, a proportional-integral (PI) controller is used to maintain the dc-link voltage to the reference value. It uses deviation of the capacitor voltage from its reference value as its input. However, the transient response of the conventional PI dc-link voltage controller is slow. In this paper, a fast-acting dc-link voltage controller based on the energy of a dc-link capacitor is proposed. Mathematical equations are given to compute the gains of the conventional controller based on fast-acting dc-link voltage controllers to achieve similar fast transient response. The detailed simulations are carried out on MATLAB environment to validate the proposed controller.
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