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Abstract

The Space Superhighway has been proposed as a future infrastructure concept to support in-space
servicing, assembly, and manufacturing across different orbital regimes through regional hubs and sustain-
able transportation networks. We propose an orbital transfer vehicle (OTV) architecture network that
operationalizes core superhighway functions through three dedicated corridors with high-level technical
specifications, economic analysis, and policy frameworks with a view to enable near-term deployment.

We define three functional OTV corridors as the backbone of this network architecture: (1) LEO post-
mission disposal (PMD) corridor across 400-2000 km providing PMD services in the case of self-disposal
failure or non-compliance; (2) GEO servicing corridor enabling refueling and reliable transfer of end-of-
life or failed spacecraft to compliant graveyard orbits, to ensure availability of operational GEO slots; (3)
LEO-to-GEQ transfer corridor enabling mass-optimized launch strategies and multi-satellite ride-share
deployment.

The proposed OTV network enables satellites to optimize propulsion budgets for operational and
emergency functions (e.g., station-keeping and collision avoidance maneuvers) rather than orbit transfer
or disposal reserves. Even satellites with electric propulsion systems benefit by reallocating orbit transfer
margins toward extended mission life or enhanced operational capability. We model and examine how
dedicating select mobility and disposal functions to shared OTV infrastructure alters spacecraft design
requirements, lifecycle costs, and aggregate system reliability. Representative transfer scenarios are used to
characterize delta-V requirements across corridor classes for typical servicing missions including disposal,
graveyard insertion, and inter-orbit transfers. Monte Carlo simulations are conducted to assess disposal
reliability improvements and reductions in uncontrolled derelict exposure time compared to conventional
self-disposal architectures. Fleet-sizing analyses are used to determine OTV demand as a function of
orbital regime, traffic volume, and service mix.

We further explore the economic and institutional conditions required for adoption. An economic as-
sessment is conducted to assess launch cost reduction, reduced debris-related externalities, and utilization-
based revenue models supporting infrastructure cost recovery, to evaluate the case for public-private in-
vestment. Complementary policy levers are also discussed, including interface standardization for multi-
vendor OTV compatibility, insurance-backed service contracts requiring operators to meet disposal obli-
gations through third-party infrastructure, and multilateral governance frameworks coordinated through
UN COPUOS mechanisms to build trust.

This work demonstrates that a corridor-based OTV network can serve as a practical, near-term build-
ing block toward a Space Superhighway logistics backbone, as targeted shared mobility services can
deliver measurable system-level benefits while establishing credible technical and institutional pathways
for broader Space Superhighway implementation.



