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Table 1  Statistics of solar array failure events according
to three grades and failure types
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Table 2  Statistics of solar array failure events according to
different orbits
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Table 3  Statistics of solar array failure events according to
satellite flight time before failure
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Table 4  Statistics of the on-orbit satellite solar arrays failure
events according to the failure reasons
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Table 5 The reliability analysis data of on-orbit failure of
GEO satellites according to failure types
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Table 6 The Kaplan-Meier reliability estimator of on-orbit satellite failures in GEO
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Statistical data and reliability analysis of on-orbit anomalies and
failures of satellite solar array

Yang Qian, Xue Peiyuan
(Beijing Institute of Space Scientific and Technological Information, Beijing 100086, China)

Abstract: For the analysis of on-orbit anomalies and failures of the satellite solar arrays and their reliabilities, 114 sets of
satellite in-orbit solar array anomalies and failures between January 2000 and September 2012 are studied, and of particular interest
is the Kaplan-Meier estimator of on-orbit solar array failures of GEO satellites. The following results are obtained: the most
frequently happened failures are the SAO failures; the number of GEO satellite failures are the largest; the first year in the orbit is
the failure season; the electrical failures are the commonest; the system fault or the common problems of certain satellite buses
could be involved. Some suggestions are made to improve the simulation model, the validation test before delivery or the
redundancy design, which may help to improve the reliability of satellite solar arrays.

Key words: in-orbit failures; solar array; statistical analysis; Kaplan-Meier estimator; reliability design
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