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Abstract:
	

	The shift to renewable power demands the development of microgrids involving solar and wind power. Since solar and wind sources are inherently not continuous, it is a tremendous challenge to integrate the sources into microgrids effectively. The study at hand suggests dedicating a new type of energy management of the microgrid by using the machine-learning algorithms, namely the Random Forest (RF) regressor along with real-time forecasting the energy use and renewable-energy production. Integrating grid-stability measures, that is, voltage and frequency variation into the predictive model, the framework enhances the accuracy of the energy dispatch and storage plans. The ability of the system to coordinate energy movement as an additional storage system that stores when there is surplus and releases when shortage occurs encourages grid stability with the reduced dependence on the main grid. Simulation findings suggest that a straightforward rule-based storagedispatch plan, with the embrace of accurate forecaster, reduces peak grid imports by 18 % and the imported energy per day by 11 %, thus, passes significant cost optimization. Efficiency of microgrids is further promoted by the inclusion of demand-response mechanisms and predictive storage optimization. Taking together, this approach gives a solid foundation to ensure the maximized use of renewable energy sources, optimization of storage solutions and enhanced sustainability of microgrids. In upcoming studies, the model needs to be stretched further by using multi-year datasets and highly optimized solutions in the implementation of the model to foster the scalability and flexibility of smart-grid systems towards new developments in energy requirements.
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