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Abstract

The rapid expansion of space activities, including on-orbit servicing, assembly, and manufacturing
(OSAM), has intensified the need for internationally accepted norms of behaviour to govern rendezvous
and close-proximity operations (RPO). As congestion in Earth’s orbital environment increases, the ab-
sence of clear standards poses significant risks to operational safety, particularly in contingency situations
like conjunctions and unplanned manoeuvres. Developing and validating these norms requires both col-
laborative input from stakeholders and dynamic environments to test and refine best practices.

This presentation describes a scalable, cloud-based simulation architecture designed to accelerate the
development of RPO norms and regulations. Our simulation environment integrates high-fidelity digital
twin models of spacecraft, subsystems, and operational constraints, such as communication delays and
resource limitations. These models serve as the foundation for hosting interactive training that provide an
experiential platform for stakeholders—including regulators, industry leaders, and mission planners—to
trial and evaluate regulatory frameworks.

Participants engage in realistic scenarios simulating both routine and contingency RPO events. The
safe-to-fail environment enables stakeholders to test the effectiveness of proposed norms under varying
conditions, facilitating rapid iteration and consensus-building. By fostering collaboration and enabling
scenario-based exploration, this approach helps translate theoretical best practices into actionable stan-
dards for safe and responsible space operations.

This presentation will showcase the use of our simulation platform to support the development of
RPO best practices. We will highlight key scenarios, stakeholder engagement strategies, and performance
metrics that have informed regulatory discussions. Our contribution aligns with the session’s focus on
advancing norms and standards for emerging space activities, offering a practical and scalable solution
for improving the safety of space operations in an increasingly crowded orbital environment.
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