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Key Technologies and Practical Pathways for Empowering
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Abstract

After the large-scale development of the new energy vehicle industry, charging and battery swapping stations have become core
infrastructure. Their safe operation and users’ travel safety are closely related to the stability of the energy network. Currently, there
are several safety pain points in charging and battery swapping stations, such as slow equipment failure warnings, decentralized
operation and maintenance management, and passive risk control. Information technology is the key to solving these problems. This
paper starts from the actual needs of the safe operation of charging and battery swapping stations, sorts out the current development
status and existing shortcomings of the industry, discusses the core significance of information technology empowerment, and focuses
on exploring three key technologies: perception and monitoring, data fusion, and intelligent control. It also provides a practical
path of “technology implementation - management optimization - ecological collaboration”. The research shows that information
technology empowerment can achieve precise prediction, efficient handling, and full-cycle control of safety risks in charging and
battery swapping stations, providing security guarantees for the high-quality development of the industry and assisting the new
energy vehicle industry in achieving the “dual carbon” goals.
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