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Scheme Research on 100 kWe Lunar Surface Nuclear Power Plant
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Abstract: With the development of space exploration activities, the establishment of manned bases on moon
surface has become an inevitable choice. Compared with conventional chemical or solar energy, lunar surface reactor
power source has many advantages, which makes it one of the best energy options for a lunar base. In this paper, a
scheme of 100 kWe nuclear reactor power system is proposed, and the key system parameters of the scheme are given.
In terms of the reactor modules, much work has been carried out, e.g., scheme selection, parameter optimization,
analyses of the conventional physical parameters, preliminary thermal-hydraulic analysis, and special critical safety
analysis. The calculation results show that the temperature of the fuel cladding is less than the use limit, and the
effective increment factorsunder drop accident conditions are less than 0.98, which indicates that the scheme meets the
technical specifications and design requirements.
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Tab.1 Thermophysical property parameters of common coolant used for space nuclear reactors
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Fig.1 Structure of 15 kWe Stirling generator
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Fig.2 Structure of the reactor core
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Tab.2 Excess reactivity and shutdown margin at the beginning of service life
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Fig.3 Axial power density distribution of the reactor core
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Fig.4 Schematic diagram of the structure of lunar surface

nuclear power system
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Fig.5 Contours of the plane temperature in the channel
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Tab.3 Critical calculation results of crash accidents
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