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Abstract

The global demand for cost-effective microgravity research has positioned suborbital sounding rockets
as a critical intermediary between ground-based simulations and orbital missions. This paper analyzes the
technical performance and international standardization of the Suborbital Microgravity Platform (PSM),
a strategic initiative of the Brazilian Space Program developed by IAE-DCTA, the Brazilian Space Agency
(AEB), and Orbital Company. The primary objective is to demonstrate how the platform’s alignment with
European Cooperation for Space Standardization (ECSS) protocols enables international interoperability
and high-quality scientific outcomes for global research partners.

The PSM was developed using a modular architecture designed for the VS-30 and VSB-30 launch
vehicles. The engineering process strictly adhered to ECSS frameworks, specifically ECSS-M-ST-10C for
project management, ECSS-E-ST-10C for systems engineering, and ECSS-Q-ST-40C for safety. Validation
was conducted through the Santa Branca qualification mission, employing pre-programmed algorithms for
angular velocity control and a robust maritime recovery subsystem to ensure experiment retrieval. The
safety assessment was further enhanced using the System-Theoretic Process Analysis (STPA) to mitigate
risks in pyrotechnic and recovery operations.

Flight data from the qualification mission confirmed the platform’s ability to maintain a stable micro-
gravity environment for 6 to 8 minutes at altitudes exceeding 200 km. The mission successfully validated
the integration of service, control, and recovery modules, including the nominal operation of a solidifi-
cation furnace payload. Compared to international systems like the German MAPHEUS program, the
PSM demonstrates a superior cost-benefit ratio while maintaining similar microgravity quality (10 to the
power of -4 g) and structural modularity.

The successful integration of ECSS standards positions the PSM as a reliable, ” plug-and-play” gateway
for international scientific payloads. By institutionalizing standardized practices, Brazil not only consol-
idates its suborbital autonomy but also establishes a replicable framework for emerging space nations.
The PSM is now technically qualified to support transcontinental partnerships, contributing to the global
suborbital economy by offering predictable and high-quality access to space research.



