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Design of 20 kW Space Power Supply for New Type Spacecraft
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Abstract: New type spacecraft has the characteristics of high power consumption, multiple voltage levels, long power consump-

2. Aerospace Research Institute of Materials and Processing Technology, Beijing

tion time, large load changes, and more recharge energy. In order to meet its power demand, a space power supply with boost, depre-
ssurization and bidirectional energy flow based on solar cell array battery is designed, which adopts 20 kW level multichannel bidirec-
tional half—bridge topology structural, boost circuit and buck circuit through PWM closed—loop control and using a current continui-
ty coefficient. It can not only realize bidirectional energy flow, but also adapt to different working conditions and load changes. Under
different input voltage, different output voltage can be selected and exported at constant value. It also has a variety of fault protection
functions. A prototype is developed for simulation test, which mainly tests the current ripple and voltage ripple of several typical
working conditions. Under the boost condition, the maximum current ripple is 6. 64% , and the voltage ripple is 0. 65% , under the
depressurization condition, the maximum current ripple is 7. 26 %, and the voltage ripple is 0. 04 % , especially after the current conti-

nuity coefficient is adopted, the current ripple situation is obviously improved. The test results show that the designed space power

supply meets the requirements of the power system of new type spacecraft.
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