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Abstract

Incorporating renewable energy sources such as solar and wind into the power grid is essential
for achieving a sustainable and low-carbon energy system. Although renewable energy sources
have the potential to improve grid stability and electricity quality, their intermittent and
unpredictable nature poses challenges in these areas. To combat these issues, Energy Storage
Systems (ESS) are vital, since they improve power quality by reducing variations in renewable
supply. Renewable Energy Sources (RES) inverters linked to the grid are the subject of this
paper's control technique. The grid linked inverters may be used to their full potential in a three-
phase, four-wire distribution system. Distribution systems that use power electronic
converters/inverters are progressively connecting Renewable Energy Sources (RES) to meet
the rising demand for electricity. We confirm this novel control paradigm with laboratory
experimental findings based on digital signal processors and show it off with comprehensive
MATLAB/Simulink simulation simulations. Modern power distribution networks may
improve power quality, grid stability, and energy efficiency by combining renewable energy
sources, improved APFs, and VSCs, as this research highlights.
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