HARMONIC ELIMINATION IN SINGLE PHASE SYSTEMS BY MEANS OF A HYBRID SERIES ACTIVE FILTER (HSAF)
ABSTRACT
In this paper, a fully-digital-controlled hybrid series active filter (HSAF) for harmonic elimination and reactive power compensation in single phase systems is presented. Here we use shunt active filters consisting of voltage-fed pulse width modulated (PWM) inverters using IGBT or GTO. These filters have provided the required harmonic filtering, reactive power compensation, and etc, An important technology on active filters is the detecting method of harmonics to reduce the capacity of the energy storage components. The control strategy presented is based on the calculation of the real part of the fundamental load current while this is useful in some configurations such as hybrid series active filter. The active power Filter proposed uses a dc capacitor voltage closed loop control, The least compensation current control method presented in is based on detection of the harmonics and reactive current of the active power filter This paper uses a Discrete Fourier transform for single phase active power filters (APF) .
The HSAF is composed of two single tuned LC filters and a small-rated active filter. The HSAF consists of a series active filter and two parallel single tuned passive filters in series with the active filter. Two passive filters are tuned in dominants harmonic frequencies of 3rd and 5th. One of the key points for proper implementation of an APF is to use a reliable method for current/voltage reference generation. The voltage source harmonics are modeled. Harmonic equivalent circuit of single phase system. is in series with the Thevenin’s impedance (Zs) of the power system. Also, nonlinear load is a diode rectifier by a resistive – capacitive load on its output. Here series active filter behaves as a damping resistor which can eliminate resonance between the parallel passive filter and the source impedance. The main advantage of the presented series active filter is that its filter’s power rating is 10% of the load making it a cost-effective solution for high power applications.
Simulation results using MATLAB program shows the effectiveness of the control method. In this simulation two single tuned passive filters were used with the parameters mentioned in the paper 
