Simulation of grid-interface connecting photovoltaic power systems
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One of the most important technical issue of grid-connected photovoltaic power generation systems is the Power Quality. The characteristics of the output signal should match voltage, frequency and power quality limits in the grid. Therefore, the principal consideration in the design and the operation of the grid-interface is how to achieve high efficiency. This paper  presents a simulation of grid-connected photovoltaic system which highlights fundamental factors and various parameters that influence the systems behaviour such as voltage and frequency regulation, harmonic distortion and power factor. The system operation and design is presented and simulated. Detailed analysis and simulation results of output voltage and current waveforms, considering the effects of PWM frequency , amplitude modulation index, passive filter and line inductance, comfort the choice of the designed inverter grid-interface to reduce the harmonics distortion of the output current and reach the overall efficiency of the grid-connected photovoltaic power generation system by maximizing the active output power and minimizing the reactive output power. Unity-power-factor and high efficiency are then achieved.

