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Fig. 1 Diagram of 1 W standard heat source from USA
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An Overview of the Use and Development of Nuclear Power System
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ZHU Anwen"®, LIU Lei"®, MA Shijun’, Li Ming”

(1. Beijing Institute of Spacecraft System Engineering, Beijing 100094, China; 2. China Academy of Space Technology, Beijing 100094, China)

Abstract: The history of the development of nuclear power system (nuclear power source, NPS) is reviewed in this
paper, which contains radioisotope heater units (RHUs) , radioisotope thermoelectric generators (RTGs) , space nuclear
reactors and nuclear propulsion systems. The use of NPS in deep space exploration and the current technical progress of NPS are
illustrated in detail. Additionally, the problem of NPS safety is also discussed based on the international rules. The main technical
issues and challenges of NPS are proposed when it’s applied in deep space exploration missions in the future.

Key words: nuclear power system; nuclear power source; deep space exploration; space nuclear safety

High lights:

e Nuclear power systems (NPS), especially radioisotope heater units and radioisotope thermoelectric generator, have been widely

utilized in the unmanned deep space exploration missions because NPS doesn’t depend on sun lights.

e Due to space reactor power the potential application of space reactor power in planetary bases and manned interplanetary flight,

the modular reactor and efficient thermoelectric conversion technology will be studied on by more researchers.

e In the new century, the applications of space reactor power have gradually shifted to manned interplanetary flight after the

combination of high power electric propulsion technology.
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