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Development of Fault Diagnosis Fuzzy Expert System
for Advanced Control System

°S.H. Bvun. S.-H. Park. Y.K. Heo. C.]. Seo. J.H. Lee. B.K. Kim, D.]J. Park and Z. Bien
Dept. of EE. KAIST

ABSTRACTS

We developed fault diagnosis fuzzy expert system for
ACS{Advanced Control System). ACS is a DCS(Distributed
Control System) with advanced control algorithm, fault
tolerance capabilities, fault diagnosis functions, and so on.
Fuzzy expert system developed for an ACS in this paper
gives an operator alarm signal depending on the state of
process value and manipulated value, and the cause of alarm
in real time. Simple experiment result with several rules for
the_fault . diagnosis of drum level lnan in . Samnt Pevrors Dlant
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27 2 1L A2Y FHE
Iig 2 1. system configuration
{ Objeciname : objectname
Altributes : (attributenamel ; typel )
(attributename? ; type2 )
(attributenameN ; typeN )
Description : this is format of rule }
Y 2-2 Aalel B4
Fig 2-2 format of object

{ Variablename : object.attribute
universe of discourse : numi num?2
Unit : unit
Number of value - N

fuzzylabell @ puml1Q, numll, .., numla

fuzzylabel2 : num20, num21, .., num2a
fuzzylabeln : numm0, numnl, .., numna
Description : this is ling var format }
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281 2-3 FR] o] Wiag Py
Fig 2-3 format of linguistic variable

{ Rulename : N
( antcedent propositios )
-
(consequent propositions )
Cerlainty © num
Description © if ant then con(num). }
2% 24 FHe B
Fig 2-4 format of rule
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Fig 3-1 experiment system
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{ Objectname : drum
Attributes : ( level ; fuzzy )
Description : This is )

{ Objectname : state
Attributes : ( drumlevel ; fuzzy )

Description : This is }

{ Objectname : output
Attributes : ( BFPb ; fuzzy )
Description : This is )
{ Objectname : change
Attributes : ( drumlevel ; fuzzy )
( feedwaterflow ; fuzzy )
( BFPboutput ; fuzzy )
Description @ This is )
{ Objectname : fault
Attributes : ( BFPb ; fuzzy )

Description : This is )

a3 3.6 e

gla) Pelw o1 24
Fig 3-6 defined object for diagnosis

{ variablename : drum.]evel

-~

—

_—

universe of discourse :

unit : percent

number of

highest : 0 0.0 0.0.0.0.0.05 1
higher : 0 .0 0 0.
high : .0 0 0.

middle : .0
low : .0 0.
lower : 0

lowest : 1.0 5 .
description :

variahlename :
universe of discourse :

unit : dob
number of

value

Oo

-15

value :

worst 1 1.0 .5 0 |

alert : 0 1.
bad : 0.0

0 1.

normal @ 0 .0

description :

variablename :
universe of discourse :

)

unit ! ratio

number of
poitiveabru
positive :

0:000051
03101
10 .

negative :

value !

pt : .0
000

negativeabrupt :

description :

variablename !
universe of discourse :

}

unit ! ratio

number of
poitiveabruy,
positive :

value :

pt : .0

00.0.

0.
051
0.

7

—1

4

5
0
0

0

5
0
]

0.0
0.0

000,
003
05.0.
0.3.0.
5.0 .0

-11

-11

-11

0
3

0 100

state.drumlevel

0
1.

cocbo
ooo_.O

change.drumlevel

0

0

1.

00
0.300

boo®b

change.feedwaterflow

]
0

510



00005105.
negahvei 031010 3.
negativeabrupt : 1.0 .5 .0 |
description @ )

ooo
oo
oo
oo

oo
oo

—

variablename : change.BFPboutput
universe of discourse @ -1 1
unit : ratio

number of value : 5
poitiveabrupt : .0 .0
positive : .0 .0 .0 0
zero 1 0 .0.0.0 5 1.
negative : .0 .3 1.0 L
negativeabrupt : 1.0
‘description @}

Dwwmbo©o
ooomo

~ o
cesE;
(=R =T RN
ocoboP@o

0.
0.
0 .
0.
5

{ variablename : output.BFPb
universe of discourse : 0 100
unit ! percent
number of value : 5
ful : 0.0.0.0.0.0-00.
high: 0.000.0051
middle : 0 .0.0.0.5
fow: 005105
zero 1 105000

- description : )

0
0

—

variablename : fault. BFPb
universe of discourse : 0 1

unit : possibility

number of value @ 2

possible : 0 000005535
unlikely : 1010555000
description )

2 37 g gl gy mA &
FFig 3-7 defined fuzzy terms for diagnosis

{

RuleName : 1

( Is drum.evel higher OR Is drum.evel lower )
-—>

( Is state.drumlevel alert ) -
Certainty : 1.0
Description : IF drum.level is higher or drumlevel is

lower THEN statedrumlevel is alert

}

(
RuleName : 2
( Is drum.evel highest OR Is drum.level lowest )
_-> :
( Is statedrumlevel worst )
Certainty : 1.0
Description : This is the rule named by

(
RuleName : 3
( Is drumlevel middle AND ( Is change.feedwaterflow
zero OR Is change.drumlevel zero ))

-->
( Is state.drumlevel normal )
Certainty : 1.0

Description : This is the rule named by
)

{
RuleName : 4

( Is drum.level low AND Is change.drumlevel zero
AND Is change.feedwaterflow zero )

-->
( Is statedrumlevel normal )
Certainty : 1.0

Description : This is the rule named by
)

(
RuleName :@ 5
( Is drum.evel low AND Is changedrumlevel negative
AND Is change.feedwaterflow zero )
-—>
( Is statedrumlevel bad )
Certainty : 1.0
Description :
}
{
RuleName : 6
(Is change.drumlevel negative AND Is change.feedwaterflow
negative AND Is change.BFPboutput positiveabrupt )
-=>
( Is fault.BFPb possible )
Certainty : 1.0
Description :
)

{
RuleName : 7
(Is outputBFPb full AND Is change.drumlevel negative
AND Is change.feedwaterflow zero )
-=>
( Is fault.BFPb possible )
Certainty : 1.0
Description :

{
RuleName : 8
(( Is drum.level middle OR Is drum.leve! low )
AND Is fault. BFPb possible )
-->
( Is state.drumlevel bad )
Certainty : 1.0
Description :
)

(
RuleName : 9 .
(Is change.drumlevel zero AND Is change feedwaterflow
zero )
.._> .
( Is state.drumlevel normal )
Certainty : 1.0
Description :

)

{
RuleName : 10
( Is change BFPboutput zero AND Is output.BFPb middle )
-->
( Is fault. BFPb unlikely )
Certainty @ 1.0
Description :

223 3-8 Aol ol &FY 33
Fig 3-8 used rule for diagnosis
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