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Abstract

This study deals with the application of knowledge engineering and a
methodology for the assessment and measurement of reliability, availability,
maintainability, and safety of industrial systems using fault-tree representation.

A fuzzy methodology for fault-tree evaluation seems to be an alternative solution
to overcome the drawbacks of the conventional approach(insufficient information
concerning the relative frequence of hazard events). To improve the quality of
results, the membership functions must be approximated based on heuristic
considerations.

The purpose of this study is to describe the knowledge engineering approach,
directed to integrate the various sources of knowledge involved in a FTA.
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<29 1> FFTAES Architecture
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<¥ 1> Possibility ( T(E)) and probebility (P(E))

Point T(E) Interval of T (E) P(E)

1 0.00 (0.00, 0.05) 0.00

2 0.10 (0.05, 0.15) 1.00x10 ~°
3 0.20 (0.15, 0.25) 1.00x10 ~*
4 0.30 (0.25, 0.35) 1.00x10 77
5 0.40 (0.35, 0.45) 1.00x10 ~°
6 0.50 (0.45, 0.55) 1.00x10 ~°
7 0.60 (055, 0.65) 1.00x10 ~*
8 0.70 (0.65, 0.75) 1.00x10 73
9 0.80 (0.75, 0.85) 1.00x10 ~2
10 0.90 (0.85, 0.95) 1.00x10 !
11 1.00 (0.95, 1.00) 1.00
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<# 2> Membership function of the linguistic representation

HA QA A2 % % £
high(th) 0 0 01 03 07 09 1
medium(%3}) 0 02 07 1 07 02 0O
low(#th) 1 09 07 03 01 0 O
unknown(E71%8 2 ) 1 1 1 1 1 1 1
undefined(¥ 9] & EW{) 0 0 0 0 0 0 0
more or less high(th4d 7154l L) 0 0 03 05 07 07 1
very high(v]$ ¥¢& 0 0 0 01 05 08 1
very very high(33] £2) 0O 0 0 0 06 09 1
likely(7Fs A o] A&) 0 01 05 07 09 1 1
unlikely(ZHs/d ] 91E) 1 1 09 08 05 0 0
not likely(7Fs4°) 218 A Z2) 1 1 05 03 01 01 O

<X 3> FFTAES value

<9 HA Aoy 1% 7t & FFTAES At %
1 undefined 0.00 0.00
2 | not likely 0.10 1.00x10 7
3 unlikely 0.20 1.00x10 ~°
4 low 0.30 1.00x10 7
5 | medium 0.40 1.00x10 ~°
6 | likely 0.50 1.00x10 ~°
7 more or less high 0.60 1.00x10 ~¢
8 |high 0.70 1.00x10 -3
9 very high - 8;88 1.00x10 2
i | 100 Loox1o ™
1.00
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<21¥ 2> FFTAES flow chart




BEA - 4% - 2734 AAFTAEZ 048 dAuuy AgA 29

<¥ 4> Failure rate of Clamp L/M Assembly

Failure rate
50,000(hr)~] ¥ ] FFTAESY]
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P /0 g g ggg ) | T T | PSR g
(generic data)
Bearing 10.0 0.3935 medium 0.40 1.00x10°¢
Shaft u] x| 0.21 low 0.30 1.00x10~7
Clamp 2.0 0.0952 not likely 0.10 1.00x107?
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