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Abstract

With the continuous adjustment of the global energy structure and the increasing proportion of various renewable energy sources
under the dual carbon background, they have the characteristics of intermittency and high volatility, which leads to the continuous
expansion of the peak valley difference in the power grid and has adverse effects on the smooth operation of the power system. This
article starts from the perspective of new energy storage technologies such as lithium-ion batteries, flow batteries, and compressed
air energy storage, and combines practical cases to construct a comprehensive performance evaluation index system for the
comprehensive application scenarios of various energy storage technologies. Quantitative analysis is carried out from multiple
dimensions of technology, economy, and environment. Finally, through simulation comparison and case comparison, the applicable
scope of various energy storage technologies is clarified. After optimizing energy storage capacity, improving scheduling strategies,
and innovating technology coupling, the adaptive application path of new energy storage technologies in smart microgrids is sorted
out to help promote the low-carbon development of energy.
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