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Abstract

This paper explores the critical role of Universal Spacecraft Time (UST) in the operation of NASA’s
Lunar Gateway, a central component of the Artemis program aimed at establishing a sustained human
presence on the Moon and facilitating future manned missions to Mars. With the Gateway’s design
incorporating advanced technologies such as Time-Triggered Ethernet (TTE) for network synchronization,
the distinction between network time and UST becomes paramount. UST, defined via the Network
Time Protocol (NTP), is essential for coordinating the myriad of operations within the Gateway, from
life support systems to scientific experiments. Additionally, the paper will define Mission Elapse Time
(MET) and network time, delving into their use and applications within the Gateway framework. This
examination provides an in-depth analysis of the challenges in space timekeeping, the implementation
and management of UST, MET, and network time, and their pivotal roles in ensuring mission success.
Through the precise synchronization of the Gateway’s operations, these timekeeping systems not only
address the unique temporal dynamics of space travel but also enhance operational efficiency and safety.
The paper underscores the indispensable nature of precise timekeeping in the broader context of space
exploration, highlighting its implications for future missions and the continued advancement of human
capabilities beyond Earth.
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