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Abstract

With the widespread application of current electrochemical energy storage technologies, the safety operation and maintenance issues
of batteries have become increasingly prominent. The traditional battery management system can only obtain the voltage, current,
and temperature of each battery cell, and is limited by factors such as hardware processing capacity, data transmission bandwidth,
and latency. Mastering the health and safety operation status of the massive battery cell energy storage system has become a key
technical challenge. This paper mainly studies a series of chain reactions caused by the imbalance of electrochemical reactions
within the battery, analyzing from the physical causes of thermal runaway and the chemical evolution process. Through the analysis
of microscopic mechanisms such as electrode sheet failure, separator wear, and electrolyte gas production, the main reasons for the
instability of the system operation are obtained. Based on this, corresponding protective measures and environmental control methods
are proposed to improve the operational efficiency and service life of the entire system. The relevant analysis mainly focuses on the
improvement of the hardware structure and the redesign of the warning logic, providing technical references for the stable operation
of energy storage facilities.
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