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Fig. 1 The flight directions of Voyager 1 and Voyager 2 during
interstellar exploration
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Table 1 Brief introduction of foreign interstellar exploration missions
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Table 2 Mass ratio of spacecraft and their payloads
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Pioneer 11 28.43 251.79 11.51
Voyager 10 104.32 721.90 14.45
New Horizons 6 28.43 385 7.38
IHP 12 25.60 517 4.95
IIE 10 3520 516.20 6.82
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Table 3 Payload mass of interstellar exploration mission ke
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Table 4 Basic parameters of relevant launched missions
55 447K RIS A PEEIPREN KATHE BI/AU R4 H/kg fEDH i
Pioneer 10 1972-03-03 TG RE 80 (20034F) 259 RTG LR
Pioneer 11 1973-04-06 KA R AR 67 (1995%F) 259 RTG HAH TG
Voyager 1 1977-09-05 AR AL 139 (20174F) 825.5 RTG LRZETH
AKE. A, gl . N
Voyager 2 1977-08-20 AR 4 EEEE REEF 115 (20174F) 825.5 RTG G
MNRER. BT SMFH N
i -01- N . 40 (20154) 4
New Horizons 2006-01-19 T & 478 RTG PTG
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Table S Basic parameters of related conceptual missions
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Fig. 2 The process of Pu-238 nuclear decay and U-235 nuclear fission
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Table 6 Space nuclear power system
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Table 7 Propulsion systems and typical specific impulses
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Table 8 Overall parameters of JIMO
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Fig. 4 Solar sail of IKAROS
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Fig.5 Electrodynamic Tether design
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Ultra Deep Space Exploration Mission and Power Project

WANG Ying, ZHU Anwen, LIU Feibiao, TIAN Dai, WANG Zhu

(Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: China has carried out a lot of research work in the field of deep space exploration (more than dozens of AU) but
the ultra deep space exploration mission has not yet been launched. Interstellar exploration can greatly enhance the space exploration,
improve the self-sufficiency of data required by space science research, and reach the international leading level in the world. Far
away from Jupiter, satellites will get less solar mediation intensity, how to generate electricity and how to prevent the satellites too
cold should be considered. So we need to design a reasonable energy system by considering the limit conditions about flight space
environment, task life and weight. Based on the investigation of relevant tasks in foreign countries and the existing technical basis in
China, the space nuclear energy system is selected as the main power solution. Meanwhile, the conceptual propulsion design is also
considered, and the task assumption and key technologies to be developed are put forward.

Keywords: ultra deep space; deep space exploration; power

Highlights:

e Typical interstellar exploration missions are investigated and their payloads and power systems are summarized.

e Reasonable power solutions are analyzed for ultra deep space exploration mission.

e The conceptual propulsion design and limitations are analyzed, and the key technologies to be developed are proposed.
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