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Table 1 The thermoelectric materials, electrode materials, connection mode and working state of main RTGs in USA
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Fig. 13 The structure of Plutonium-238 RTG thermocouple in USA
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The Plutonium-238 Radioisotope Thermoelectric Generator in the
Deep Space Exploration

LUO Hongyi, NIU Changlei, WU Shengna, LI Xin, TANG Xian, LUO Zhifu

(Dept. of Isotope China Institute of Atomic Energy, Beijing 102413, China)

Abstract: The Plutonium-238 radioisotope thermoelectric generator (Plutonium-238 RTG) can work continuously without
maintenance for a long time in harsh environment. It can supply power and thermal energy at the same time, which is an ideal energy
source for deep space exploration missions. Firstly, the electricity power generation theory, basic structure, application history and
development tendency of Plutonium-238 RTG are described in this paper. Then the key technologies for the development of
Plutonium-238 RTG are presented, combined with the technology development of Plutonium-238 RTG in foreign countries and the
requirements for deep space exploration. The above-mentioned key technologies are analyzed and discussed, providing a reference to
the technology development and engineering application of Plutonium-238 RTG in China.
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Highlights:

e The key technologies for the development of Plutonium-238 RHU core and cladding are proposed.

e The methods of various thermoelectric monomers connection and thermoelectric module integration are summarized.

e The safety test projects of the space application of Plutonium-238 RHU are analyzed.

e The environmental and reliability test projects of different system levels for Plutonium-238 RTG are reviewed.
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