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Abstract
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Power quality control has been a challenging problem in recent years. It’s mainly due to the increasing sensitivity of electrical devices, the importance of efficiency in energy consumption and the broad usage of power networks. There are several effective phenomena in power quality control. Among, harmonic cancellation seems to be the major one. However, in spite of the wide effort done, harmonic cancellation in power systems is an open issue, yet. To do this, passive filters have been used for many years, but because of some draw backs they are now replaced with active filters. In this thesis, the ability of a PWM based active filter for harmonic cancellation is investigated. Besides, two especial Model Predictive Control (MPC) Algorithms are installed on an active power filter and circuit performances of the controllers are studied comparatively, in different working conditions.

Because of their successful performance in industrial projects, predictive controllers are now well-known as one of the most reliable and out working controllers. The main features of such controllers are the capability of being used for MIMO systems, being designed in terms of time domain specifications and making use of future reference signal.

In this work, two especial MPC controllers, namely Dynamic Matrix Control (DMC) and Predictive Functional Control (PFC), are designed and implemented to determine appropriate control signal in the active filter. Performances of the both controllers are compared by the criterion of Total Harmonic Distortion. Different working conditions shows that DMC and PFC have the same performance in approximate. However PFC using a simplified computational algorithm could be installed on a cheap DSP board but DMC need an expensive processor to support its complex computations.
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