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This thesis presents the Harmonic elimination using active power filter (APF) for
balanced three-phase power system. The Instantaneous Power Theory (PQ) is used for
harmonic detection method. The compensating current and DC bus voltage controls
use a sliding mode controller (SMQ). This controller can control both parts and provides
good dynamic and transient responses. The performance of SMC controller depends
on the appropriate design and tuning of its parameters following the Lyapunov
theorem. In this work, the parameters of SMC are optimized using an adaptive tabu
search (ATS) to enhance harmonic elimination under the considered load. However,
when the load changes, the control systems need to adapt to maintain the harmonic
elimination performance alccording to [EEE Std.519 - 2014. In this thesis, Fuzzy Loéic is
used to work with the SMC controller, which is called the adaptive SMC controller.
The objéctive of the proposed controller is to improve harmonic elimination
performance with load changes. Harmonic elimination performance results are
obtained using hardware-in-the-loop (HIL) with DSP board eZdsp™F28335. After
compensation, the APF with the adaptive SMC controller can reduce the percentage

of total harmonic distortion (%THD,) according to IEEE Std.519 = 2014 for all tested

load.
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