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Abstract

Against the backdrop of continuously rising new energy installations and significantly increased grid regulation demands, energy
storage has evolved from an ancillary configuration in new energy stations to a critical regulation resource in power engineering.
By the end of 2025, the installed capacity of new energy storage systems in operation nationwide reached 136 million kilowatts/351
million kilowatt-hours, with an average storage duration of 2.58 hours, an increase of 0.30 hours compared to the end of 2024,
indicating that energy storage applications have gradually expanded from short-term compensation to multi-scenario system
support. Based on the actual engineering construction under China’s new energy grid integration conditions, this paper focuses
on four technologies—electrochemical storage, thermal storage, mechanical storage, and capacitive storage—and analyzes their
key application points in power engineering. By considering equipment costs, operational duration, efficiency boundaries, and
revenue realization conditions, it conducts a detailed discussion on the economic viability and applicable scenarios of different
technical approaches, aiming to provide more engineering-oriented analytical basis for energy storage project selection, construction
organization, and investment decisions.
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