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Abstract

A spacecraft power system can be divided into two types @ DET system(Direct Energy
Transfer system) and PPT system(Peak Power Tracking system). In a DET system employing
the regulated bus voltage control method, the battery charger and discharger are widely used
for the bus voltage regulation. The battery charger has two different modes of operation. One
is the bus voltage regulation mode and the other is the charge current regulation mode. The
battery discharger is employed to provide the power when the spacecraft is in the earth’s
shadow or the sun is eclipsed. The operating mode, charging or discharging, is selected by a
power control circuit.

In this paper, small-signal dynamic characteristics of battery charging and discharging
system are analyzed to facilitate design of control loop for optimum performance. Control loop
designs in various operating modes are discussed. Anaylses are verified through experiments.
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Fig. 17. Experimental Waveform at Discharging Mode.
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