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Design and Implementation of Satellite Hardware —in— the—loop
Simulation Training Equivalent

Guo Xinwen', Pang Jianguo', Li Tiantian*, Li Erfeng', Jin Xiaorong'
(1. Taiyuan Satellite Launch Center, Taiyuan 030027, China;
2. No. 514 Insitute, China Academy of Space Technology, CASC, Beijing 100086, China)

Abstract: Because the daily training of satellite ground test on real installation may cause serious loss of equipment, real satellite
cannot be used as the daily training object. By analyzing the power supply and distribution characteristics of a large number of satel-
lites, a semi physical power supply and distribution equipment simulator is designed to replace the real components and introduce a
closed—loop, so as to achieve the physical equivalent of the internal power supply and distribution subsystem of satellites. The data
acquisition and data processing system is realized with the computer as the core, and it can receive remote control instructions in real
time, generate telemetry data by simulation, and cooperate with the response test process of the ground test system. Hardware physi-
cal simulation design consists of data acquisition, signal generation and other hardware cards, to achieve the distribution equivalent,
command equivalent, measurement equivalent functions. The overall design of the simulator takes PXI bus as the interface, which
meets the modular and general design of the system, and can facilitate the combination and expansion of other simulators. The field
operation and user test show that the equipment can completely replace the satellite power supply and distribution subsystem to realize
the simulation of satellite electrical performance and effectively cooperate with the daily training of ground testers.
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