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Abstract: The starting process and cutting off processe of liquid propellant rocket engines are
inherent nonlinear stochastic ones. It is a very difficult task to carry out detecting faults in such
processes. In this paper, based on system identification theory, Authors employ artificial neural
networks technique to complete the nonlinear system identification for the starting process of the
engine with trubopump system. The fault detection method based on checking identification error is
proposed and implemented. The results of detecting faults, which are obtained from testing with a
number of practical engine’s fire-test data, show that the fault detection algorithm proposed in the
paper is very effective. Because the algorithm needs less computation cost, and the measured
parameters that are required for the fault detection algorithm are consistent with ones for the current
monitoring system on the ground test, the algorithm studied and implemented may directly be applied
into real monitoring system of liquid propellant rocket engines.
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Table 1 Identification error for LRE's

R00. 03
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600. 0 hrust/kN Average | Error std. | Maximum
500. 0 m Mean error derivation error
Z - 0 — —
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= 200. 04
’ Table 2 The statistical results for the
100. 01
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Fig. 2 'I_‘lle comparison with the measurement 1.5—4.0 18.18 10. 39 12. 44

to identification result(training)
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Fig. 3 The result of detecting fault with Fig. 4 The result of detecting fault with
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