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ABSTRACT

This study examines standardization trends in safety management for lithium-ion battery (LiB)-
based uninterruptible power system (UPS) and energy storage system (ESS) facilities in Al data
centers. Owing to their high power density and significant heat generation, ensuring the safety and
operational reliability of LiB-based electrical systems has become increasingly critical. We review
and compare relevant standards issued by the ISO/IEC, IEC, ITU-T, and TTA focusing on system
design, data models, communication interfaces, and failure-response procedures. The analysis
indicates that, although standards for individual components are relatively well established,
system-level standardization for integrated safety management remains limited. In particular, the
coordination among UPS, ESS, battery management systems (BMS), power management systems
(PMS), energy management systems (EMS), and data center infrastructure management (DCIM)
is still at an early stage from an operational perspective. These findings underscore the need
for comprehensive international standardization to support integrated safety management and
enhance the operational reliability of Al data centers.
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