



Power Quality Improvement of 1-Φ Grid-connected PWM Inverter using Fuzzy with Hysteresis Current Controller

Abstract
The ever mounting demand of electrical energy and the keen scarcity of conventional energy sources leads to the burgeon of distributed generation (DG) system. The main abstruse is the harmonization of the DG to the utility grid. Generally current regulated PWM voltage-source inverters (VSI) are used for synchronizing the utility grid with DG source in order to meet the following objectives: 1) To ensure grid stability 2) active and reactive power control through voltage and frequency control 3) power quality improvement (i.e. harmonic elimination) etc. In this project, fuzzy with hysteresis controller is proposed to enhance the power quality by diminishing current error at higher band width. The studied system is modeled and simulated in the MATLAB/Simulink environment and the results obtained are compared with conventional hysteresis controller. 

The single-phase grid connected inverter shown in Fig.1.Which is composed of a dc voltage source (VDC), four switches (S1-S4), a filter inductor (Lf) and utility grid (Vg). In inverter-based DG, the produced voltage from inverter must be higher than the Vg in order to assure power flow to grid. Since Vg is uncontrollable, the only way of controlling the operation of the system is by controlling the current that is following into the grid. 

The project presents the control grid connected PWM VSI using fuzzy with hysteresis controller in the control loop. From the study we observed that, fuzzy with hysteresis current controller can able to enhance the power quality of the grid system as it is enable to reduce switching frequency even if the band width increased without any significant increase in the current error. As a result, the THD level of grid current is considerably reduced as compared to conventional hysteresis current controller. Moreover, switching frequency of the inverter system has been reduced, in that in turn, switching losses are also reduced to certain extent.
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