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Abstract

As the loss from break-downs and errors, which became more frequent with the growth
of elaborateness, complexity and in scale of the plant and equipments, are enormous, the
improvement in the reliability, maintenance, safety, and quality become to have interest. The
fault diagnosis is a systematic and unified method to find errors, which is based on the
interpretation that data, subconsciously, have noises. But, as most of the methods are
inferences based on binomial logic, the uncertainty is not correctly reflected. In this study,
we suggest, to manage the uncertainty in the system efficiently on the point of predictive
maintenance, We should use fuzzy expert system, which make the decision considering
uncertainty possible by taking linguistical variable and fixed quantity by using the fuzzy
theory concepts on the basis of an expert’s direct observation and experience.
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) 0 1 2 3 4 5 6 7 8 9 10
1 0729 10512 [ 0343 [ 0216 | 0125 [ 0.064 [ 0027 | 0.008 [ 0.001 |0
1 053141 0.2621 | 0.1176 | 0.0467| 0.0156| 0.0041 | 0.0007 | 0.0001 | O 0
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0 0.1 02 0.3 04 05 04 0.3 02 01 0
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T {05 |05 | 02621 0.1176 0.0467 0.0156 0.0041] 0.0007 0.0001 0 0 0.3820
2 {0 01 [02 | 0.1176 0.0467 0.0156 0.0041] 0.0007 0.0001] 0 0 0.0250
3 |0 01 |02 | 0.1178 0.0457 0.0156 0.0041] 0.0007 0.0001 0 0 0.0250
4 |0 0.001 | 0.008 | 0.027 | 0.0467 0.0156 0.0041] 0.0007 0.0001] 0 0 0.0021
5 10 0.001 | 0.008 | 0.027 | 0.0467 0.0156 0.0041] 0.0007 0.0001 0 0 0.0021
6 10 0.1 |02 |o0.1176 0.0467 0.0156 0.0041] 0.0007 0.0001 0 0 0.0250
= [ 7 |05 |05 02621 0.1176 0.0467 0.0156 0.0041] 0.0007 0.0001 0 0 0.3820
W [ 8 |0 01 |02 |0.1176 0.0457 0.0156 0.0041] 0.0007 0.0001] 0 0 0.0250
A 9]0 01 |02 01176 0.0467 0.0156 0.0041] 0.0007 0.0001 0 0 0.0250
~ [10]0 0.001 | 0.008 | 0.027 | 0.0467 0.0158 0.0041] 0.0007 0.0001] 0 0 0.0021
f} 11 [0 0.001 | 0.008 | 0.027 | 0.0467 0.0156 0.0041] 0.0007 0.0001 0 0 0.0021
1210 0.1 |02 |0.1178 0.0467 0.0156 0.0041] 0.0007 0.0001] 0 0 0.0250
4 M3fo 01 |02 01176 0.0467 0.0156 0.0041] 0.0007 0.0001] 0 0 0.0250
14 |0 01 |02 | 01176 0.0467 0.0156 0.0041] 0.0007 0.0001 0 0 0.0250
15 |0 0.1 |02 01176 0.0467 0.0156 0.0041] 0.0007 0.0001] 0 0 0.0250
16 10 0.001 | 0.008 | 0.027 | 0.0467 0.0156 0.0041] 0.0007 0.0001] O 0 0.0091
17 {0 0.001 | 0.008 | 0.027 | 0.0467 0.0156 0.0041] 0.0007 0.0001] 0 0 0.0021
18 [0 0.1 |02 |0.1176 0.0467 0.0156 0.0041] 0.0007 0.0001] 0 0 0.0250
19 0 0.001 | 0.008 | 0.027 | 0.0467 0.0156 0.0041] 0.0007 0.0001] 0 0 0.0021
20 [0 0.001 ] 0.008 | 0.027 | 0.0467 0.0158_0.0041 0.0007 0.0001 O 0 0.0021
21 [0 01 |02 | 0.1176 0.0467 0.0156 0.0041] 0.0007 0.0001 0 0 0.0250
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<E 8> EW7tSALA T2, 769 theh 2+ =9 HAggE

g HALEE u(x) 7
3= 0 1 2 3] 4] 5 6| 7! 8| 9|10 &g
T 105 |05 | 02621 0.1176 0.0467 0.0156 0.0041] 0.0007_0.0001 0 0 0.3820

2 10 01 102 |03 |0216]0.125] 0.064 | 0.027 | 0.008 | 0.001 | 0 0.0118
310 01 |02 03 [0216]0125] 0.064 | 0.027 | 0.008 | 0.001 | 0 0.0118

4 10 0.001 | 0.008 [ 0.027 | 0.064 | 0.125 | 0.064 | 0.027 | 0.008 | 0.001 | 0 0.0007

) 5 10 0.001 1 0.008 | 0.027 | 0.064 | 0.125 | 0.064 | 0.027 | 0.008 | 0.001 | 0 0.0007
% 610 01 102 |03 [0216]0125] 0.064] 00270008 0.001 |0 00118
w [7 105 105 02621 0.1176 0.0467 0.0156 0.0041] 0.0007 0.0001 O 0 0.3820
A [ 810 01 | 02 | 0.1176 0.0467 0.0156 0.0041] 0.0007 0.0001 0 0 0.0250
= 9700 01 02 | 0.176 0.0467 00150 0.0041] 0.0007 0.0001 0 0 0.0250
A 100 0.001 | 0.008 | 0.027 | 0.0467, 0.0155 0.0041] 0.0007 0.0001} 0 0 0.0021
1110 0.001 | 0.008 | 0.027 | 0.0467 0.0156, 0.0041] 0.0007 0.0001] 0 0 0.0021
VI 01 |02 | 0.1176 0.0467 00156 0.0041] 0.0007 0.0001 0 0 0.0250
1310 01 102 103 |0216] 0125 0.064 | 0.027 | 0.008 | 0.00L | 0 0.0118

T2 [14 |0 01 102 101178 0.0467 0.0150 0.0041] 0.0007 0.0001] O 0 0.0250
. 15 [0 01 102 103 102160125 0.064 ] 0.027 | 0.008 | 0.001 | 0 0.0118
T _16 [0 0.001 | 0.008 7 0.027 | 0.064 ] 0.125 | 0.064 | 0.027 | 0.008 | 0.001 | 0 0.0007
17 [0 0.001 1 0.008 1 0.027 | 0.064 | 0.125 | 0.064 | 0.027 | 0.008 ] 0.001 | O 0.0007

18 |0 01 102 |03 | 02160125 0.064] 0027 | 0.008 | 0.001 | 0 00118
1910 0.001 | 0.008 | 0.027 | 0.064 | 0.125 | 0.064 | 0.027 | 0.008 | 0.001 | 0 0.0007

20 [0 0.001 | 0.008 | 0.027 | 0.064 | 0.195 | 0.064 | 0.027 | 0.008 | 0.001 | 0 0.0007

51 [0 0.001 | 0.008 | 0.027 | 0.064 | 0.125 | 0.064 | 0.027 | 0.008 | 0.001 | 0 0.0007
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= 0 1 2 3 4 5 6 7 8 9 | 10 2
110 D1 02 | 01176 00467 00156 0.0041 0.0007 0.0001 0 0 0.0250

2 [0 01. 102 |03 |0216]0.125] 0.064 ] 0.027 | 0.008 | 0.001 | 0 00118

3 [0 01 |02 103 [0216] 0.175] 0.064] 0.027 | 0.008] 0.001 | 0 0.0118

L [ 4]0 0.001 | 0.008 | 0.027 | 0.064 | 0.125 | 0.064 | 0.027 | 0.008 | 0.001 [ 0 0.0007
= 5 [0 0.001 | 0.008 | 0.027 | 0.064 | 0.125 | 0.064 | 0.027 | 0.008 | 0.001 | 0 0.0007
% T6 [0 01 102 103 10216 0125] 0.064] 0.027 | 0.008 | 0.001 | 0 0.0118
7+ 1710 01 102 101176 0.0467 00156 0.0041] 0.0007 0.0001] 0 0 0.0250
= [8 [0 01 ] 02 [0.1176 0.0467 0.0156 0.0041] 0.0007 0.0001] 0 0 0.0250
A 9]0 01 (02 [ 0.1176 0.0467 0.0156 0.0041] 0.0007 0.0001 0 0 0.0250
. [10]0 0,001 | 0.008 | 0.027 | 0.0467 0.0156 0.0041 0.0007_0.0001] O 0 0.0021
o 0.001 | 0.008 | 0.077 | 0.0467 0.0156 0.0041] 0.0007 0.0001] O 0 0.0021
12 [0 01 102 | 01178 0.0467 0.0156 0.0041] 0.0007 0.0001 0 0 0.0250

T3 13 [0 01 |02 103 |0216] 0.125] 0.064 | 0.027 | 0.008 | 0.00L | 0 0.0118
- M40 01 |02 | 0.1178 0.0467 0.0156 0.0041 0.0007 0.0001] 0 0 0.0250
T4 [ 15 ]0 01 102 (03 |04 |05 [04 |03 102 |01 |0 0.0049
. 16 [0 0.001 | 0.008 | 0.027 | 0.064 | 0.15| 021603 102 101 |0 0.0002
s L1710 0.001 | 0.008 | 0.027 [ 0.064 | 0.125] 021603 02 |01 |0 0.0002
18 10 01 |02 (03 |04 |05 |04 |03 102 |01 10 0.0049

19 |0 0.001 | 0.008 | 0.027 ] 0.064 | 0.125] 021603 102 |01 [0 0.0002

20 |0 0.001 1 0.008 1 0.027 | 0.064 | 0.125] 021603 102 101 |0 0.0002

21 ] 0 01 102 103 |04 105 (04 |03 102 101 10 0.0049
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