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A Design of Solar Array Regulator for LEO Satellites
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(Heesung Park - Hanju Cha)

Abstract - The solar array regulator supplies the electric power to the battery and the other units of a satellite by
controlling the operating point of a solar array. In this paper, the solar array regulator composed with analog circuits is
proposed. The solar array regulator has three modes. The first is a maximum power point tracking mode for harvesting the
maximum photovoltaic power generation. The second is a power limitation mode which is designed for optimizing the volume
and weight of the solar array regulator by preventing the excessive power conversion. The last constant voltage mode is
proposed to keep the Li-Ion battery is not over-charge. The small signal model of the solar array regulator which has the
reversed input and output variables in comparison with conventional converter is established and the stability is
analysed. Finally, the proposed design of the solar array regulator is verified by experiments.
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Table 1 Specification of Power Stage

Specification
Topology Buck Converter
Power < 450[W]
Input Voltage 42[V]~90[V]
Input Current < T[A]
Output Voltage 35.1[V] ~52.65[V]
Output Current < 11[A]
Power Efficiency > 93%
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Table 2 Specification of maximum power tracker

Specification
Voltage Ripple { 8%
Current Ripple { 8%
Power Ripple 1%
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Table 3 Description of Operation Mode of MPPT
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Bode Diagram
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