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The plant fault diagnostic system of the using fuzzy FTA

ABSTRACT

This study deals with the application of knowledge-engineering and a
methodology for the assessment & 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 frequences of hazard events). To improve the quality of
results, the membership functions must be approximated based on heuristic
considerations.

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

A 47E XA 7IE <Table 3>3 & <HAdojdE - 13 75 A - FFTAES
e ;e T VML=

se 1A%E @ ¥ =de FFTAES #o

Point TM(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 "8
4 0.30 (0.25, 0.35) 1.00x10 ~7
5 0.40 (0.35, 0.45) 1.00%x10 ~8
6 0.50 (0.45, 0.50) 1.00%x10 ~°
7 0.60 (0.55, 0.65) 1.00x10 ~*
8 0.70 (0.65, 0.75) 1.00%x10 ~°
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

<Table 2> Membership function of the linguistic representation

210



2000 A A G FAGEA

EPECEE 2 5 ¥
high(=t}) 0 0 01 03 07 09 1
medium(Z37¥) 0O 02 07 1 07 02 0
Jow(2th) 1 09 07 03 01 0 O
unknown(E718=3 2 A | 1 1 1 1 1 1 1
undefined(d¢le 2=yd) |0 0O O O0 O 0 0

less high

foore or fess g O 0 03 05 07 07 1
(ttx 7HsAol &5)
very high(vl$ &8 O 0 0 01 05 08 1
very very high@d %) |0 0 0 0 06 09 1
likely(7H52d 0] 912) 0O 01 05 07 09 1 1
unlikely(7Fs A o] Q1E) 1 1 09 08 05 0 0
not likely

1] 1 05 03 01 01 0
(7t 88 A £8)

<Table 3> FFTAES value

&4 HA Ao A5 1% Jbsd #@ FFTAES A|¢t %k

1 undefined 0.00 0.00

2 not likely 0.10 1.00x10 ~°
3 unlikely 0.20 1.00x10 ~8
4 |low 0.30 1.00x10 7
5 | medium 0.40 1.00x10 ~8
6 | likely 0.50 1.00x10 ~°
7 more or less high 0.60 1.00x10 ~*
8 |high 0.70 1.00x10 ~°
9 | very high 0.80 1.00x10 ~2
10 | very very high 0.90 1.00x10 7!
11 | unknown 1.00 1.00

<Bay ®Ae AvAR>
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<Fig. 2> FFTAES flow chart
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<Table 4> Failure rate of Clamp L/M Ass'y

Failure rate
50,000¢hr) A 3 2 FFTAESY
6 L.
A /0 g g amg (pg) | TUY Tate | ETESA T gag
(generic data)
Bearing 10.0 0.3935 medium 0.40 1.00x10~8
Shaft ol Z] 0.21 low 0.30 1.00x10~7
Clamp 2.0 0.0952 not likely 0.10 1.00x107°
. ZF BRE 3FEL MIL-HDBK-217EdA] AL(H7] - A} BE 1
ZE &))"
0 not likely medium likely 1
ARt t+—F+—+—
undefme&I f unknown
Bearing * | : — % !
0 i 03915 05 1 38
Clamp . § , , [
r 1 1 1
0 0.0952 05 1 238 E

<Fig. 3> Nomograph of the fuzzy linguistic variable
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