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Design of Power Management System at Space Nuclear Power Platform

LIU Shichao, LI Yang, WU Chunyu, JIN Yang, GAO Shaolun
(Shanghai Institute of Space Power Sources, Shanghai 200245, China)

Abstract: Space nuclear power platform is a new integrated spacecraft with power propulsion. In the platform, the
power system has the characteristics such as three-phase alternating current (AC) output, multiple and complex
working conditions, and many kinds of bus voltage systems. In order to solve the power supply problems of space
nuclear power platform, through the demonstration and analyses of the system function, load type, bus system,
composition and configuration, working mode, control mechanism, etc., a new power management system
architecture for space nuclear power platform is proposed, in which the stable power supply problem based on Brayton
thermoelectric conversion system output is solved by the power transformation and distribution system from the
perspective of hardware implementation and the problems of multi-energy flow control and load steady-state power
supply are solved by the autonomous control system from the perspective of soft control. This lays the foundation for
the future research on the power management system of space nuclear power platform.
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Fig.1 Deep space exploration mission

75 ) A% 8l T3 5 2 45 kT A% B I M e L ofE
V65, JEBE AT 2% bt B4R I L BE L ST B 3t e it
277, B A% SN e AR B e R G A R A
v LA B AR R DA R R A R G AR A, ] 3

Fig.2 Comparison of power levels and operating hours of

multi-form energy sources
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Fig.3 Configuration of the space nuclear power platform
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Fig.4 Power control and distribution architecture of Prometheus space nuclear power platform
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Fig.5 Composition and configuration of power transformation and distribution system
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Fig.6 Workflow of other components under control of

power management system in the start-up mode
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Fig.7 Workflow of other components under control of power management system in the power mode
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Fig.8 Control relationship between the autonomous control system and other components
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