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HARMONIC ELIMINATION VIA ACTIVE POWER FILTER BASED ON ONE

CYCLE CONTROL

This thesis presents the harmonic elimination using an active power filter

based on one cycle control for a single-phase and three-phase systems. The one cycle
control is designed to operate in each sampling period. The source voltages, the source

currents and the equivalent resistor are controlled to be a linear relationship in every

sampling period. From this approach, the harmonic components of the source currents
are not appeared. The phase of source currents is also the same as the phase of the
source voltages. The one cycle control can be operated without the harmonic detection
process. Thus, it can certainly reduce the procedure of harmonic elimination. In this
thesis, the microcontroller board is not used to implement one cycle control
Therefore, the proposed control strategy can provide the fast response. The PI
controller is used to control the DC bus voltage. The parameters of PI controller are
designed by using the conventional method. The results for harmonic elimination

using the active power filter with one cycle control are confirmed by the simulation

using the Simulinks MATLAB program. The hardware implementation of the




considered system 1s presented. The experimental results show that the one cycle

contro]l approach can provide the good results in term of harmonic elimination using

the active power filter. The %THD values of the source currents after compensation are
reduced compared with before compensation. The DC bus voltage of active power
filter is regulated by the PI controller following on the desired value. As a results, this

controller is appropriate to control the DC bus voltage.
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