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Abstract

A Space Solar Power System (SSPS) with gravity gradient stabilization has been proposed at the
Institute for Unmanned Space Experiment Free Flyer and ISAS/JAXA. In this paper, the system dynamics
during the construction and usual operation is investigated.

At first, the effect of construction way on the attitude stability of the SSPS is evaluated. As the
construction ways, “line construction” and “construction with similarity” are considered. In the former way,
the modules of solar panel are arranged in the shape of line. In the latter way, the satellite system is
constructed keeping similar configuration. Therefore, tethers are extended in accordance with the step of
construction in the construction with similarity. In the line construction, tether length should be fixed to the
final length from the first step of the construction for the gravity gradient stabilization. Through
approximate estimation and dynamical analysis, it is shown that the roll and yaw angles tend to divergence
in first step of the “line construction”. In the “construction with similarity”, such divergences in the roll and
yaw angles can be avoided. However, the resorting torques around the yaw axis is weak in the first step of
construction with similarity. Therefore, for both construction ways, active attitude control is desired in first
step of the construction.

Next, we investigate the coupling between structural vibration and attitude motion during the
usual operation. Simulation results reveal that the coupling occurs if most of tethers are slack. Thermal
deformation of the solar array is one cause of tether slack. Thermal deformation and the induced attitude
motion are also investigated. It is shown that roll and yaw motions become unstable due to thermal

deformation.
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