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Component-Level Electronic-Assembly Repair (CLEAR) task is part of the Supportability Project managed by the Exploration Technology
Development Program. CLEAR is aimed at enabling a flight crew to diagnose and repair electronic circuits in space yet minimize logistics spares,
equipment, and crew time and training. For insight into actual space repair needs, in early 2008 the project examined the operational experience of
the International Space Station (ISS) program. CLEAR examined the ISS on-orbit Problem Reporting and Corrective Action database for electrical
and electronic system problems. The ISS has higher than predicted reliability yet, as expected, it has persistent problems. A goal was to identify
which on-orbit electrical problems could be resolved by a component-level replacement. A further goal was to identify problems that could benefit
from the additional diagnostic and test capability that a component-level repair capability could provide. The study indicated that many problems
stem from a small set of root causes that also represent distinct component problems. The study also determined that there are certain recurring
problems where the current telemetry instrumentation and built-in tests are unable to completely resolve the problem. As a result, the root cause is
listed as unknown. Overall, roughly 42 percent of on-orbit electrical problems on ISS could be addressed with a component-level repair.
Furthermore, 63 percent of on-orbit electrical problems on ISS could benefit from additional external diagnostic and test capability. These results

indicate that in situ component-level repair in combination with diagnostic and test capability can be expected to increase system availability and
reduce logistics.
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