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ABSTRAC

This research project presents the design, implementation and development of a
three-phase four wire grid connected wind turbine axial flux generator system with
active power filter and var compensation functionality for nonlinear loads using a
microcontroller for controlling the whole system. A reference current control technique is
based on P - Q theory in terms of real power and reactive power at load and to generate
PWM signals for controlling a three-phase voltage source inverter with multi-functionality,
namely power transfer from wind energy to the three-phase four wire grid, harmonic current
elimination and var compensation for nonlinear loads. The proposed system is simulated by
using the program MATLAB/SIMULINK. Then, the hardware circuit is designed. A prototype is
constructed in order to test the functionality of the proposed system driven by the three
blades wind turbine at Dhonburi Rajabhat university samut prakarn province. From the
testing, the proposed system can transfer active power and reactive power to three-phase
four wire grid system and nonlinear loads connected to the three-phase four wire grid. Total

harmonic distortion is low. Testing results show satisfactory performances of the prototype.

Keywords: Active power, Reactive power, Three phase inverter, Harmonic
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