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Autonomous Orbit Keeping for Satellite Constellations Based on Electric Propulsion
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Abstract: The autonomous orbit keeping method for satellite constellations by means of electric propulsion is
studied. Nominal orbit recursion is carried out from the ground and injected regularly. The quasi-mean orbit parameters
of the local satellite and the reference satellite are recursed, considering the non-spherical J2 perturbation of the earth,
and intra-planar phase keeping is controlled with the single side limit cycle method. A satellite autonomous orbit control
scheme is designed for a fixed solar wing satellite running in the solar-oriented mode for a long time, considering the
constraints of the energy, program control task, and orbit eccentricity. The effectiveness of the algorithm is verified
with a high precision orbit perturbation model.
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Fig.1 Intra-planar constellation configuration
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Tab.1 Windward areas and weights of the three satellites
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Fig.3 Single side limit cycle control scheme
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Fig.4 Flow chart of the orbit control
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Tab.2 Relationship between the target attitude and the

orbit control mode
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