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Fig. 1 Schematic diagram of the flight process of Queqiao-2 relay satellite
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Fig.2 Block diagram of composition of scientific payload subsystem of the relay satellite
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Overall Design of Scientific Payload System for Queqiao-2 Relay Satellite

ZHAO Xunfeng"?, GENG Hao', XUE Changbin"’, GE Fei', SHEN Weihua', WANG Lei',
HAO Cheng', YU Xianke', JIN Pengfei', TAN Xiaomeng'
(1. National Space Science Center, The Chinese Academy of Science, Beijing 100190, China;
2. School of Telecommunications Engineering, Xidian University, Xi'an 710071, China;

3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To address the issues of complex scientific payload operation modes, high individual requirements, and
difficulties in lightweight design for Queqiao-2 relay satellite, a design method based on subsystem integration optimization was
adopted. A scientific payload manager was configured to achieve tightly coupled integration, unified power supply and
distribution, data processing, and interface management. Meanwhile, digital simulation verification and on-orbit calibration
planning were carried out in parallel. Through simulations and ground verification tests, it has been demonstrated that this method
effectively enhances system integration, reliability, and fault handling capabilities, meeting the mission requirements of up to
eight years in orbit. The results show that the developed payload system solution, characterized by high integration, high
reliability, and long-term operability, can provide an important reference for the design of payload systems for future Chinese lunar

and deep space exploration missions.
Keywords: Queqiao-2 relay satellite; scientific payload; payload system integration
Highlights:

e The scientific objective of the Queqiao-2 relay satellite is to conduct detection and research on the Earth’s magnetic tail and

plasma layer from the Moon, as well as to carry out measurement experiments and observational research on the VLBI between the

Moon and the Earth.

e The Queqiao-2 relay satellite has three scientific payloads, twelve sets of scientific payload equipment, and ten software/FPGA

products.

e The overall design of scientific payloads includes: design of multi-load joint, Earth-Moon joint observation mode, autonomous

safety management design of payloads, and lightweight design of payloads, etc.
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