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New Energy Engineering
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Abstract : With the continuous expansion of the installed capacity of new energy, energy storage systems,
as a key technology for enhancing grid flexibility promoting the integration of renewable energy,
have demonstrated diverse application values on the generation, grid, and user sides. This paper
systematically discusses the functions of energy storage systems in generation— scenarios such as
smoothing power fluctuations, improving low—voltage ride—through capability, peak shaving and valley
filling, and power generation plan tracking; analyzes its supporting roles on the grid side frequency
regulation auxiliary services, system reserve and black start, and alleviating transmission congestion;
and elaborates on its value in user—side demand response, power quality improvement, and microgrid
management. Furthermore, it reviews the technical development paths of lithium—ion batteries, flow
batteries, sodium—ion batteries, and hybrid energy storage, summarizes challenges such as cost,
safety and marketization mechanisms, and prospects the development of energy storage systems
against the background of multi—energy complementarity and power system reform.

Keywords : energy storage system; new energy grid; grid support; user-side application; technical
development
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