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TESTING STRATEGY FOR LEAN SATELLITE CONSTELLATIONS

Abstract

ISO-19683, “Space systems – Design qualification and acceptance tests of small spacecraft and units”
describes the minimum test requirements and test methods for lean satellite (a.k.a. small/micro/nano/pico
satellite) and their units. The standard published in 2017 is currently under revision to include testing of
constellation satellite programs. The revised standard draft submitted to ISO in December 2023 has an
additional chapter that describes the testing of constellation satellite program. In a typical constellation
satellite program, path-finder missions are first carried out in orbit to verify the satellite design and the
mission feasibility in the real space environment. Following the path-finder missions, multiples satellites
of the same design are produced simultaneously as a batch. The newly added chapter to the revised
standard draft identifies the tests to be done for all the satellites regardless their numbers and the tests to
be skipped or reduced for the batch produced satellites. The tests to be done for all the satellites must be
done efficiently. Random vibration testis one example. We carried out basic research on how to accelerate
the random vibration test, such as automated visual inspection of the satellite before/after the vibration
test, a short-cut method to measure the natural frequencies, automated test documentation, etc. If we
skip a test or test only a limited number of satellites, we need a logic that the chance of workmanship
error is small. We investigated how the improvement of procedure documents and satellite design lead to
reduction of workmanship error in satellite assembly. We also investigated the way of accelerating thermal
vacuum test using electronic cooling/heating system. At the symposium, we will present the results of
those investigation along with the contents of the revised ISO standard draft.
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