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The aerospace industry in the segment of nanosatellite has experienced significant growth, especially CubeSats. However,
the failure rate of the systems remains high (approximately 30-40%), mainly due to resource limitations and use of
components Commercial Off-The-Shelf (COTS). The traditional methodology of FMEA (Failure Modes and Effects Analysis)
is designed for conventional satellites, and It don't adequately address the specific characteristics of CubeSats, such as
miniaturization, limited redundancy, and constrained budgets. This paper introduce an adapted FMEA framework
specifically for CubeSats, integrating NASA and ECSS standards. The framework includes customized severity, occurrence,
and detection scales that reflect the unique operational constraints of nanosatellites. A systematic 9-step process is
proposed, along with a criticality matrix optimized for CubeSat risk prioritization. The methodology was validated through
three real case studies, demonstrating 83-88% agreement with independent analyses. Results show that the adapted
framework enables more accurate risk assessment compared to traditional FMEA approaches. The main contribution is a
practical and validated framework for systematic risk analysis in nanosatellite missions, applicable to both academic and
commercial CubeSat projects.
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