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Abstract

Based on the classification and development status of energy storage technology, this paper systematically studies the application of
energy storage systems on the power generation side, grid side, and user side using the literature analysis method. The results show
that power generation-side energy storage is mainly used for peak shaving, frequency regulation, and joint regulation of new energy
and thermal power units, significantly improving the absorption of renewable energy. Grid-side energy storage plays a critical role
in frequency modulation, voltage support, and delaying grid expansion. User-side energy storage enhances electricity utilization
efficiency and cost-effectiveness through distributed energy storage and load management. Energy storage systems have become
essential support technologies for high-proportion new energy grids. Their future development should focus on high-efficiency
energy conversion, long-lifespan storage technologies, and deep integration with smart grids to further improve the sustainability and
economic efficiency of power systems.
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