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Book ***** Print on Demand *****The U. S., Russia, and, China have each addressed the question of human-
rating spacecraft. NASA s operational experience with human-rating primarily resides with Mercury, Gemini,
Apollo, Space Shuttle, and International Space Station. NASA s latest developmental experience includes
Constellation, X38, X33, and the Orbital Space Plane. If domestic commercial crew vehicles are used to
transport astronauts to and from space, Soyuz is another example of methods that could be used to human-
rate a spacecraft and to work with commercial spacecraft providers. For Soyuz, NASA s normal assurance
practices were adapted. Building on NASA s Soyuz experience, this report contends all past, present, and future
vehicles rely on a range of methods and techniques for human-rating assurance, the components of which
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development reviews (safety, design, operations), component/system ground-testing, integrated flight tests,
independent assessments, and launch readiness reviews. When constraints (cost, schedule, international) limit
the depth/breadth of one or more preferred assurance means, ways are found to bolster the remaining areas.
This report provides information exemplifying the above safety assurance model for consideration with
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historic U.S./Russian joint space ventures.
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