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Abstract: Time—limited dispatch (TLD) analysis of full authority digital engine control (FADEC) is one of
the important contents of aircraft system safety analysis. Aiming at the problem that the short—term fault dispatch
time is assumed to be a fixed value (125h or 250h) in TLD analysis, the oplimization method of short—term fault
dispatch time is studied. Firstly, by using fault tree and Markov method, and taking the loss of thrust control rate
(R) requirement as constraint, the functional relationship between short—term fault dispatch time and long—term
fault dispatch time is analyzed and established. On this basis, a multi-objective optimization model with short
(long) fault dispatch time as variable, average maintenance time of the system and long—term expectation of run-
ning with fault as objective is constructed, which makes the selection of fault dispatch time in TLD analysis more
flexible and reasonable. Finally, an example shows that compared with the fixed value of ST for 250h, the long-
term expectation increases by 4.2% and the average maintenance time of the system increases by 8.6% when ST is
optimized for 25h, which verifies the effectiveness of the method.
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Table 1 Partial failure rate data

ID Description Failure rate
1 Metering valve assembly failure 4.280%x1077
2 Fuel control electro—hydraulic servo valve failure 1.000x1077
3 Abnormal pressure difference 6.500x107%
83 Backup channel AC power processing failure 1.997x107°
84 The control channel parking instruction error is valid 1.000x107°
85 Backup channel parking instruction error is valid 1.000x107°
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Table 2 Result of fit

Order One Two Three Four
X, 1434 1455 1468 1474
X, -0.241 -0.262 -0.288 -0.291
X, 0 1.29x107 4.35x107° 1.21x107
X, 0 0 -6.72x107 9.98x107°
X, 0 0 0 -3.25x107"2
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Fig. 3 L7-R under different ST diagram
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Table 3 Goodness of fit

Order R-square RMSE SSE
One 0.9983 29.67 24650
Two 0.9995 15.18 6113

Three 0.9995 15.15 5967
Four 0.9995 15.14 5732
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