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MANEERAT PADUNGSIN : IMPROVEMENT OF SLIDING WINDOW
WITH FOURIER ANALYSIS ALGORITHM FOR HARMONIC

ELIMINATION IN SINGLE-PHASE POWER SYSTEMS.

THESIS ADVISOR : ASSOC. PROF. KONGPOL AREERAK, Ph.D.,

140 PP.

HARMONIC ELIMINATION/SHUNT ACTIVE POWER FILTER/SWFA/

M-SWFA/HYSTERESIS/PI

This thesis presents harmonic elimination and power factor (PF) improvement
in single-phase power systems by using a shunt active power filter. The proposed
harmonic detection algorithm called M-SWFA is used to calculate the reference current
of the shunt active power filter. This algorithm is modified from the conventional
sliding window with Fourier analysis (SWFA) to achieve a unity power. In this thesis,
the hysteresis controller is applied for compensating current control and the PI
controller is used for DC bus voltage control. The harmonic elimination performance
and power factor improvement are tested by hardware in the loop simulation that is
operated by MATLAB/Simulink ' program and DSP board TMS320F28335
Experimenter Kit. The simulation results show that the shunt active power filter can
eliminate harmonic current and correct power factor of the system. The waveform of
the source current becomes more sinusoidal and the system has a unity power factor
after compensation. In addition, the hardware of the harmonic elimination system was
implemented to test the practical performance. The experimental results show that the

reference current computed by M-SWFA algorithm



on DSP board is correct and the compensating current from the shunt active power filter
can track the reference current. Moreover, the shunt active power filter can eliminate the
harmonic current in the system. The waveform of the source current becomes more
sinusoidal and the percentage of total harmonic distortion (%7HD ) is decreased. The

power factor value of the system is increased closely to 1 after compensation.
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