FHEOM EHBRERRICE T HREFEREORY HEH

Initiative Study on the Maintenance Effectiveness
for Ground Environmental Test Facility of Spacecraft
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It is very important to ensure the reliability of ground environmental test facilities for spacecraft in testing,
because non-conformances of those facilities can have a serious impact on the cost for spacecraft developments
due to schedule delay. Ground environmental test facilities of JAXA have been provided with preventive
maintenance to eliminate the risks of non-conformances during tests. Meanwhile, recent facility maintenance
technology is now becoming more efficient with the application of risk-based maintenance, including a
condition monitoring maintenance based on IoT technology which has been attracting much attention. In this
paper, the results of quantitative assessment on the Weibull analysis for the maintenance of ground
environmental test facilities and the issues specific to the maintenance of those facilities will be reported.
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Fig.1 Hardware failure costs vs. assembly level
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Fig.2 Ground environmental test facility in SITE
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The 6mg radiometer space chambber is used to simulate environments a
spacecraft is exposed t in space, such as high vacuum or cryogenic
temprature, for the purposes of verifying the endurance, function, and
temperature, of a test item.

Fig.3 System architecture of

6m ¢ radiometer space chamber
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The acoustic test facility is used to conduct tests to confirm the functions
and structural robostness of a spacecraft in a simulated interior acoustic
environment of a launch vehicle fairing during the launch and flight stages.

Fig.4 System architecture of

1600m? acoustic test facility
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Fig.5 Cost ratio vs maintenance level
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Tablel Maintenance effectiveness of

6me radiometer space chamber

Maintenance Item Niew N Mg[%)]
vacuum vessel 0 42 100
liw vacuum system 3 42 93
high vacuum system 5 42 88
liquid nitrogen system 2 42 95
cold water sypply unit 0 42 100
instrument air supply unit 0 42 100
oximeter 0 42 100
vibration analyzer 0 42 100
monitor and control system 3 7 57
communication device 1 8 88
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Fig.6 Maintenance level of

6me radiometer space chamber
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Fig.7 Waibull Analysis of 1600m? acoustic test facility
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