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APPLICATION OF MODEL-BASED FAULT DIAGNOSIS
METHOD TO PROPULSION SYSTEM OF SPACECRAFT

Boyanheshig Jiang Xingwei Huang Wenhu
(Dept. of Astronautics and Mechanics, Harbin Inst. of Technology. Harbin. 150001)

Abstract; Based on the physical and mathematical model of spacecraflt propulsion system. the
application of model-based fault diagnosis method to the propulsion system ol spacecraft was
studied. This method was one of the key technologies in state detection and fault diagnosis expert
systems of the propulsion system of spacecraft. The simulation result indicates that the presentat-
ion and application of this method makes model-based detection and diagnosis of unexpected fault
probable in the propulsion system of spacecraft.
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Fig. 1 Sketch of gas circuit
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Table 1 Initial values of parameters (from one test)
Parameters Initial values Parameters Initial values
p1/MPa 22.42 Va/m? 3X 1073
V/m?® 7TX103 Aou/m* 31. 416X 107
n 1.67 gp/ (m?/s) 2.4X 1078
R 2077. 2 K 0. 3238
/K 288 H pr/MPa 1.15
Table 2 Partial data of one test
t/s p/MPa pr/MPa t/s p/MPa pr/MPa
0.0 22.42 0. 242 125 20. 35 1. 145
2.5 21.33 0. 984 15.0 20. 23 1. 158
850 21. 00 1.023 17.5 20. 17 1. 168
7-5 20.72 1. 091 16.0 20. 14 1. 173
10. 0 20. 53 1.128 20.0 20. 08 1.116
Table 3 Partial data of gas cylinder

_ Number of Number of

t/'s ) p/MPa t/s ) p/MPa
engines engines

52 ] 19. 17 936 6 8. 183
208 6 15.12 1040 8 7. 794
364 6 12. 60 1300 8 6.935
572 6 10. 47 1800 8 I T
728 6 9. 261 2300 8 4.202
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Fig. 2 Sketch of model based diagnosis
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Fig.3 Comparison of test and simulation results
(a) Normal process of increasing pressure (b) Leak fault in increasing pressure process
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