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Introduction Key Topics
The NASA Orbital Debris Program Office (ODPQO) studies all aspects of spacecraft end-of-life and orbital debris measurement, modeling, and mitigation. The reentry safety group within the ODPO uses
the Object Reentry Survival Analysis Tool (ORSAT) to calculate the casualty risk due to reentry of spacecraft and other types of orbital debris. ORSAT models spacecraft as a collection of fragments that D i
break apart from the parent object at a pre-defined “breakup altitude.” It then calculates the trajectory and aero-heating of these fragments to determine which fragments are completely destroyed and NASA ODPO ORSAT AutoORSAT ?rame rc
which survive to the ground and pose a risk to human population. Because of the historically high computational cost of these calculations, many simplifying assumptions have been made in the traditional Risk Study
calculation and analysis process used by the ODPO, some of which have been shown by recent research by the ODPO and others to be incorrect. Improvements to the ORSAT code and advancements
In computer technology have vastly decreased the program’s processing time, and have allowed the ODPO to develop a capabillity for large-scale parametric studies and Monte Carlo reentry simulations Spacecraft Monte-Carlo Design for Demisability
that can aid in both the initial spacecraft design and provide more detailed and accurate risk analysis to spacecraft operators. / Reentry Risk Analysis Demise Database
Reentry breakup of Orbital Sciences Cygnus _ / _ . . \
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/Summary and Future Work N

The NASA Orbital Debris Program Office (ODPO) has created AutoORSAT, a python-based parallelized parametric wrapper for ORSAT. The new wrapper can perform tens of thousands of ORSAT runs per hour, allowing the ODPO to perform massive parametric studies on both full

spacecraft models (enabling the application of Monte Carlo analysis to spacecraft reentry risk), and on individual fragments to create a database of fragment demisabillity for use in design for demise. Work has begun on both of these possible applications of AutoORSAT, but much

remains be done. The demisability database will be re-implemented as an SQLite database to improve searchability and data storage efficiency. Monte Carlo analysis requires a good understanding of the range and probability distribution of possible input values, and work is
Qngoing to develop that understanding and apply it to spacecraft risk assessment. /




