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Analysis on Attenuation Rule of Back Surface Reflection Solar Cell Array Power

in Geostationary Orbit Satellite

LIU Fan, GUO lJing, GUO Xiaohong, HUANG Xiaofeng
(Key Laboratory of Spacecraft In-orbit Fault Diagnosis and Maintenance, Xi’an 710043, Shaanxi, China)

Abstract: The output power of solar cell array in geostationary orbit satellite will obviously attenuate because of
the long-term effects of space environment factors such as particle radiation and ultraviolet radiation. The back surface
reflection (BSR) silicon solar cell array used in certain geostationary orbit satellite is analyzed in this paper. First, the
output power is modified with the light intensity factor and the temperature factor. Then, the attenuation rule of the
solar cell array power during the design life is analyzed with the local weighted scatterplot smoothing (LOWESS)
method. Finally, a prediction model based on the LOWESS regression method is proposed for the prediction of the

power of the BSR silicon solar cell array over its life operation. The test data show that the prediction model proposed
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in this paper can meet the on-orbit management requirements of extra-served geostationary satellite.
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Fig.1 Structure chart of the power subsystem
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Fig.2 Output power curve of the BSR silicon solar array
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Fig.3 Curve of the light intensity correction factor
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Fig.4 Curve of the temperature correction factor
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Fig.5 Scatter plot of the light intensity correction factor

and the temperature correction factor
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Fig.6 Correction curve of the silicon solar array
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Fig.7 LOWESS regression curve of the corrected
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Fig.8 Third-order polynomial fitting curve of the
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Fig.12 Prediction error curve of the output power
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