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Solar Tracking Control of Flexible Solar Cell Wings of Space Station
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Abstract: The highly stable tracking drive control of the flexible solar cell wings of Chinese Space Station (CSS)
is of great significance to ensure the long-term energy safety and stable operation. In this paper, based on the derivation
of the dynamic model of flexible solar cell wings, the normal mode analysis (NMA) of flexible body, the model of the
electromechanical system for the solar Alpha rotary joint (SARJ), and the model of the nonlinear transmission system,
a control system is designed for the SARJ. The combination scheme of Heaviside quintic spline variable speed
planning, position and speed two-stage closed-loop, and speed loop flexible vibration suppression is used to achieve the
highly stable drive control of the SARJ. Through simulation verification of typical cases, it is verified that the designed
control scheme can achieve the tracking accuracy better than 0.3°, the speed deviation of £0.005 (°)/s, and the
stability superior to 7% @0.065 (°)/s. Meanwhile, the driving torque during the starting and shifting of the SARIJ is
not greater than 30 N-m, and the driving torque during steady-speed operation is not greater than 5 N-m. In summary,
all performance indicators are better than those obtained by the SARJ of International Space Station (ISS), and meet
the application requirements.
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Fig.1 Schematic diagram of Chinese Space Station (CSS)
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Fig.2 Schematic diagram of the solar cell wing drive

control system of CSS
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Fig.4 Definition of the coordinate system of single-degree-of-freedom rotating flexible body
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Fig.5 Finite element model of solar cell wings
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Fig.6 The first main mode of solar cell wings (0.066 9 Hz)
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