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Abstract: Power energy storage technology is a key technology for improving the operational efficiency, safety, economic
performance, and renewable energy utilization of power systems. This paper analyzes the main factors affecting thermal efficiency
from three dimensions: material thermal properties of lithium-ion battery energy storage, equipment structural design, and operating
environment. It systematically discusses key technologies for enhancing thermal efficiency, including high-conductivity energy storage
material optimization, thermal management technology optimization, structural design optimization, intelligent temperature control
monitoring, and charging/discharging strategy optimization. Additionally, it studies comprehensive evaluation methods for the
energy-saving effects of battery energy storage systems, focusing on the construction of evaluation indicators, thermal efficiency
assessment, energy consumption evaluation, economic performance evaluation, and environmental benefit evaluation. This evaluation
method achieves multidimensional collaborative optimization of material, technology, structural, and strategic approaches to maximize
thermal efficiency while minimizing investment costs. It serves as a robust tool for assessing the energy-saving effects of lithium-ion
battery energy storage and guiding technological optimization.
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methods
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