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Abstract: In order to evaluate the impact of different component design reliability, differ-
ent operating environments and maintenance decisions on fleet operation and maintenance indica-
tors (shop visit rate, shop visit cauce, mean time between removal, rate per flight hour, etc. ), a
model method for the probabilistic repair of aero-engine life cycle was proposed. Based on the life
distribution of the potential reasons for repairs in different environments, and combined with
maintenance decision rules and maintenance task costs, this method was employed to model the
life cycle maintenance event probability of the fleet through discrete event simulation and Monte

Carlo sampling. A simulation study was carried out on a typical commercial turbo fan engine. Under
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three different operating environments, the average shop visit rates of engines were 0.029 1,

0.038 4 and 0.059 8, respectively,
flight hour,
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and the rates per flight hour were 82, 91 and 119 dollars per
respectively. The simulation results showed the effectiveness of the proposed method.
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Table 2 Degradation rate series a,, a, a,,
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Table 3 Lognormal parameters of performance
degradation life distribution in

three environments
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Table 4 Life distribution of critical parts in

B environment
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Table 6 Life distribution expectation of key components
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Fig.11 Engine repair rate under different service conditions
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Table 11 Proportion of actual repair reasons and the

proportion of model simulation repair reasons
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Fig.13 Hourly rates of engine in different environment
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Table 12 Residual life threshold of decision opportunity
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Table 14 Rates per flight hour of replacing LLP with

different life remaining cost ratio

FKTT/ AT /N
P./%
'I‘RUL/%
10 20 30 40 50
50 96.32 98.67 100.80 103.34 105.72
60 88.98 91.17 93.22  95.31  97.48
70 84.19 86.05 88.14 90.15  92.27
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