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Abstract

This research presents the harmonic elimination via shunt active power filter
for single-phase systems. The harmonic detection by Sliding Window with Fourier
Analysis (SWFA) method is used for the reference current calculation of active power
filter because this method can calculate harmonic components fast, accurately and
precisely. The parameters design of active power filter is based on the system rating
and components in order to allow it eliminate harmonics from the system
appropriately and effectively. The control systems for active power filter are divided
into two parts: current compensation control and dc bus voltage control. In this
research, hysteresis controller is selected for current compensation control and PI
controller is used for dc bus voltage control. The conventional design method that
was published in the past is applied for finding the controller parameters. The basic
testing of the controllers performance and harmonic elimination using active power
filter effectiveness that has been desicned is done by the simulation on
Simulink/MATLAB program. The simulation results shown that the active power filter
using SWFA harmonic detection cooperate with the designed controllers can inject
compensating current and eliminate harmonics from the system effectively. The
waveform of source current after compensation has comeback into sinusoidal
waveform. The total harmonic distortion percentage (%THD,) of the source current is
equal to 2.90% which is satisfied under IEEE std. 519-2014. Moreover, the harmonic
elimination using shunt active power filter in single-phase system is implemented and
the designed parameters are applied for practical experiment. The experimental results
shown that the active power filter with the designed control system can mitigate
harmonic components in the electric system effectively. The waveform of source
current after compensation has become more sinusoidal. The %THD; of this current is

lowered into 8.4%, whereas the %THD; before compensation is high up to 35.3%.
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