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Abstract

The transition to a sustained human presence on the Moon necessitates the deployment of high-
density, continuous energy sources, primarily Nuclear Small Modular Reactors (SMRs). While
NASA’s Fission Surface Power Project and parallel European initiatives target 2030-2040 for
operational deployment, the existing international legal framework—governed by the Outer
Space Treaty (OST) and the 1992 UN Principles on Nuclear Power Sources—does not
adequately address the risks of modern Rendezvous and Proximity Operations (RPO)
in the vicinity of surface nuclear installations. As the lunar surface becomes an increasingly

congested multi-actor environment, the lack of standardized “safe-beam” protocols and prox-
imity norms creates significant risks of accidental interference, radiation release, or physical
conjunctions. This paper argues for the immediate development of Nuclear Operational
Zones (NOZs)—a set of technical and behavioral norms designed to de-risk interactions be-
tween nuclear power systems and visiting spacecraft. The proposed framework centers on two
axes of responsible behavior:

e Standardized RPO Safety Distances: Establishing exclusionary or discretionary
zones based on reactor state and shielding, inspired by terrestrial nuclear safety prin-
ciples but adapted for the lunar vacuum and low-gravity environment.

e Liability-Driven Technical Standards: Transitioning from the “absolute liability”
regime of the 1972 Liability Convention to a more granular, performance-based model.
This involves mandatory financial security and State-backed insurance pools that recognize
the unique risk profile of SMRs, which do not share the runaway meltdown scenarios of
terrestrial fission.

By leveraging precedent from terrestrial third-party liability conventions (Paris and Vienna)
and recent UK/US regulatory pivots toward risk-informed, technology-neutral oversight, this
paper identifies a pathway to turn lunar nuclear power into a bankable and safe global asset
class. The conclusion highlights that the safety of lunar flight is inseparable from the legal
certainty of its power infrastructure; without established norms for proximity behavior, the
expansion of lunar activity risks institutional and operational instability.



