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Requirement Analysis and Control Design for
Tether Deployment of Electrodynamic
Tethered Upper-Stage Deorbit System
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Abstract; Tether deployment is key to the electrodynamic tethered deorbit process for the removal
of abandoned upper-stages. This paper studies the requirements and control design for the tether
deployment phase. Based on "bead" philosophy, a rigid-flexible coupling dynamics is firstly for-
mulated. Further, the requirement analysis of the initial attitude of upper-stage is developed via
numerical simulations, which dedicates that the attitude control for the upper-stage is necessary.
Then, a control scheme is proposed to ensure a stable deployment. Finally, numerical simulations
show the effectiveness of the proposed scheme.
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Fig. 1 Rigid-flexible coupling model for tethered

deorbiting upper-stages
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Fig. 3 Impact of initial upper-stage attitude on tether

deployment stabilization
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Fig. 5 Simulation results for initial ejection stage
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Fig. 6 Simulation results for deployment stage
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