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This paper conducts an in—depth study on power engineering technology applied to the design and
optimization of microgrid energy storage systems. It comprehensively elaborates on the core technical
framework of microgrid energy storage systems, outlining their structural composition, classifications
of energy storage technologies, and critical roles in power regulation, energy buffering, and backup
power supply. The design considerations are analyzed from three aspects: architecture construction,
equipment selection, and capacity configuration, with particular emphasis on balancing safety, cost-
effectiveness, and technical compatibility. The paper delves into practical applications of power
electronics, intelligent control, and communication technologies, while providing detailed analyses
of converter technology, energy management algorithms, and data transmission networks. Finally,
multi-dimensional optimization strategies are proposed, including objective setting, charge/discharge
strategy optimization, and application of multi-objective algorithms. These insights offer technical
references for enhancing the stability, energy efficiency, and cost—effectiveness of microgrid energy
storage systems, thereby facilitating renewable energy integration and energy structure transformation.
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