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i= Contents

I. Introduction

A microgrid is a self-sufficient electrical network that combines different energy sources, storage units, and
electrical loads. It functions independently or alongside the main grid to supply dependable electricity to a localized
area. By utilizing a mix of sources like traditional generators and renewable energies such as solar, wind, and
hydro power, it can capture, store, and distribute electricity efficiently [1, 2]. Microgrids feature advanced control
systems that manage and optimize electricity distribution, ensuring a balanced interplay between energy
generation and usage while maintaining grid stability. These systems swiftly make decisions based on factors like
energy demand, supply availability, grid conditions, and economic considerations [3]. A defining feature of a
microgrid is its dual operation in grid-connected-and-islanded-modes—\When-connected to the larger grid, it
facilitates power exchange, bolstering system Sigilitytol € midindedReadmgt detaches from the primary grid,
autonomously powering local loads using itSihternal energy resources. [4]. Microgrids embody decentralized
electricity operations on a smaller scale compared to centralized grids. By merging various energy sources and
smart grid tech, they offer increased efficiency, reliability, resilience, and access to cleaner energy. These systems
consist of essential components working together to ensure dependable and efficient electricity generation,
distribution, and use [5-9]. These essential components of a microgrid collectively contribute to its enhanced
energy efficiency, reliability, resilience, and capacity to incorporate cleaner and renewable energy sources into the
energy mix. Optimal resource dispatch particularly with a storage facility enhances the flexibility of a microgrid
system [10].
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