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Abstract

With the application of non-contacting inter-satellite electromagnetic force, disabled satellite removal
could be non-contact accomplished without propellant expenditure and complicated docking or capture
mechanism. This paper preliminary investigates the approaches of utilizing one or multiple electromag-
netic spacecraft to remove a GEO disabled satellite with functional magnetorquer, including one-to-one
and multi-to-one operational approaches. The one-to-one removal problem is firstly formulated, such as its
feasibility, controllability and dynamic models, etc. Then, based on LQR method, an optimal trajectory
following controller is designed and examined with numerical simulation results. Thirdly, the multi-to-one
removal problem is also formulated, such as the number of servicing satellites and operational relative
distance required, etc. Then, from the relative equilibrium viewpoint, an invariant spacecraft configura-
tion is designed and investigated for the multi-to-one case, and a multiple spacecraft cluster orbit transfer
controller based on the cyclic approach is explored and verified by numerical simulation. Finally, some
useful conclusions and the future application prospects are put forward.
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