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Fig. 1 Safety framework for nuclear power source applications in outer space
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nuclear power sources in the OSA
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(1. Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621999, China;
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Abstract: The RHU (Radiosotope Heater Unit) , RTG (Radioisotope Thermoelectric Generator) and space nuclear reactors
have wide applications in deep space exploration missions. The safety principles are investigated based on their technology
characteristics and the applications of nuclear sources in outer space are introduced, such as the RHU/RTG of ALRH (Apollo Lunar
Radiosotope Heater), GPHS(General Purpose Heater Source) and LWRHU (Lighted Weighted Radiosotope Heater Unit), MMRTG
(Multi-Mission Radioisotope Thermoelectric Generator), and space nuclear reactor of TOPAZ-II.The safety tests and analysis done
by the United States and Russia are studied, and the safety validation and assess approach are reviewed, The work focuses on the
technology details of the tests and analysis of RHU/RTG for different missions. The work would serve as reference for the

application of nuclear source in outer space.

Key words: Radiosotope Heater Unit; Radioisotope Thermoelectric Generator; Space Nuclear Reactor, deep space
exploration; safety test

High lights:

e Safty principles of RHU/RTG and space nuclear reactor are summarized in detail for their design and applications in the space

e The design and operation the safety tests for RHU in USA are studied with review on safety validation and assess.

e The typical space nuclear reactor of TOPAZ-II are studied on the safety tests and analysis done by the United States and Russia.

e The work not only focuses on the safety principles of space nuclear power, but also on the technology details of the tests and
analysis.
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