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Reliability Analysis of Avionic System Based on Vague Fault Tree

ZHANG Chao? MA Cun-bao™?, SONG Dong', XU Jia-dong?
(1. School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072;
2. School of Electrical and Information, Northwestern Polytechnical University, Xi’an 710072)

Abstract Because most avionic equipments have abnormal states and its failure behaviors are always characterized in uncertainty, it is very
difficult to analyze its reliability by Fault Tree Analysis(FTA) model which is based on probability theory. To solve this problem, the failure
behaviors of bottom events are represented by triangle Vague sets, and the AND/OR fuzzy operators are built based on arithmetic operations of
triangle Vague sets, and sequentially the Vague Fault Tree Analysis(VFTA) model is proposed. Three FTA models are adopted respectively to analyze
the reliability of a DC system, and the comparisons show that the proposed VFTA model is more flexible and more effective than the other fuzzy
FTA models.
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a a’ b; C’i Ci U
X, 0.0095 0.0107 0.0134 0.0154 0.0168 0.80 0.85
X, 0.004 7 0.0054 0.006 7 0.007 7 0.0084 0.75 0.90
X; 0.0291 0.0333 0.0416 0.0478 0.0520 0.80 0.90
X, 0.0329 0.0376 0.0470 0.0541 0.058 8 0.65 0.85
Xs 0.0188 0.0214 0.0268 0.0308 0.0335 0.90 1.00
Xe 0.0423 0.0483 0.0604 0.0695 0.0755 0.85 0.95
X7 0.0235 0.0269 0.0336 0.0386 0.0420 0.80 1.00
Xs 0.0188 0.0214 0.0268 0.0308 0.0335 0.65 0.85
Xo T W, 0.0282 0.0322 0.0403 0.046 4 0.050 4 0.75 0.90
X10 0.0035 0.0040 0.0050 0.0058 0.0063 0.60 0.70
ben 0.0022 0.0026 0.0032 0.0037 0.0040 0.90 1.00
X1z T W, 0.0055 0.0062 0.0078 0.0090 0.0098 0.65 0.80
Xis W, 0.0020 0.0022 0.0028 0.0032 0.0035 0.70 0.85
X4 0.007 3 0.0083 0.0104 0.0120 0.0130 0.80 0.90
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1.0 0.2489 0.2489 0.2489 0.060 4

0.9 0.2444 0.2489 0.2521 0.0604

0.8 0.2399 0.2489 0.2553 0.060 4

0.7 0.2354 0.2489 0.2585 0.0604 0.2489 0.248 9 0.248 9
0.6 0.2309 0.2489 0.2618 0.0604 0.2391 0.2489 0.2489 0.2489 0.256 4
0.5 0.2264 0.2489 0.2650 0.0604 0.2293 0.2414 0.2489 0.2542 0.2640
0.4 02219 0.2489 0.2682 0.0604 0.2196 0.2339 0.2489 0.2596 0.2716
0.3 0.2174 0.2489 0.2715 0.0604 0.2098 0.2264 0.2489 0.2650 0.2792
0.2 0.2129 0.2489 0.2747 0.0604 0.2001 0.2189 0.2489 0.2704 0.286 8
0.1 0.2084 0.2489 0.2779 0.0604 0.1903 0.2114 0.2489 0.2758 0.294 4
0.0 0.2039 0.2489 0.2811 0.0604 0.1805 0.2039 0.2489 0.2811 0.3020
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