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ABSTRACT TE133085

This thesis proposes analysis and design of hybrid passive and active power filters
compensating for reactive and harmonic currents in order to reduce supply current distortion and
improve power factor of non-linear load. These are based on the coordination between passive and
shunt active filters. The main function of the passive filter is to attennate magnitude of 5" and 7"
harmonic currents whilst the active filter will eliminate the remaining harmonic currents using
current injection to cancel the system harmonic currents resulting in nearly sinusoidal input
current. The proposed technique for calculating the reference current of the shunt active filter is
based on calculation of the real part of the fundamental load current , having feedback control . In
addition , phase-locked loop (PLL) is used to generate in-phase sinusoidal signal with voltage
supply . As a result, high accuracy and stability of the compensated current signal are achieved .

The simulation using Orcad of the compensated reference current is included. The simulation
and experimental results are compared and evaluated in order to verify circuit operation.

In final part, a prototype of hybrid passive and active power filters are tested with non-linear
loads in various conditions such as half-wave diode rectifier , full wave diode rectifier and ld)
thyristor control circuit. This thesis gives experimental verification of the performance of the
proposed technique in terms of quality index. The tests with non-linear loads under step changes

are also included in order to investigate dynamic response performance.



