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Figure 2. A process control system integrated with on-line expert system
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3. Ol MZIIAIAE (Off-line)

1) Z=271&! (Inference Rules)

RULE NUMBER: 251
IF:

and FEE =UHO A== OIRKILIDK -7 - -3mmH20 AlO|

and FH&= 2U9 2= FE LIN? 800% Oidt

and ARJIEA TAHGAAO KAZ)| L B2 012U
55-65% AO

and R/KQ| RPME 02ILITI? 0.3rpm 081

THEN:

TRIALA0] BIIHIE 065075 HHQIZ AH6ICL
- Confidence=8/10

and 2%} GIAAIQ] BIIHIE 135-145 Q{2 XAESH L
- Confidence=8/10

and RPMO| AILIXIH 22 &0I= 129 SAJIAQ HYIES 010
W=l MO HYI8 HHOMC STt XHIAOINA CoQt &2
2N G4 MMZ0| ClE HIEECL 12382 RPM HRIE 03-05
HRI2 ZHGICL - Confidence=7/10

and HVIZ2 MAO| OARFOICIN HIIS)E &OBICL
- Confidence=7/10

and BurnerO] Z&E W=} - Confidence=7/10

and Blower®] SFAE F0IN ZIIELRE SIARICL
- Confidence=6/10

and [HDIZ2 =9 OINRFE HOIBICL - Confidence=6/10

and A AABI|H SN ZIIHE sEICE - Confidence=6/10
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2) KNAHIOIA (Knowledge-Base)

UL OTLQEL
’ W2

i

'Q32:Q11 Q12 QL3 -

i
i 1
i

C35:15 COUL0 {139 {173 Q138
€30 TR
/ >> C3T10 €229
WE2QTL x> CRI0 C149
QT2AQELQEL-QITL o CANLD
‘ QU2 sse C130

C2om 217
C110

QU401 s> CED (159 (829 €835

QN-Q41L > 085110 (847 C
i Q41:2-Q421 »>= (6710 C

C59:9 C70:9

Q4T3 b CTEL) CT19 O3
QAN Q431 > C783
; i

|
QE? »>> C1&10 3310

' QA2 5>
QU2 > C749 C759
Q12:2-04711 >>> (839 (84:9
“Q47:27Q48:1 Q491 > >

' Q492 >
1Q48:"+:Q50:1 >>>
Q50270511

779 C77 C157

(854 (864 CET4

C6L1110 C2&:8 CRR8 CEOR CY0S
Co1:9 927

L7010 CI39 C949 (97

> C9ER COTT (987

Q51:21Q311 >>> €719 €999

>>> C4310 CL:5 CZ8 €57 €36 (56 C45

QI3PrQI4 >>> C4010 CT:9 C8B (97
lorg2 >>> CA419 C7:9 C89 €98 C1004
‘QI22:Q151-QI41 >>> C4410 €79 C98 C87
i QU231 >>> C40 69 CLE C48 27 (o7 (36
QI32-Q50:1 >>> C7:9 CI38 CHR
i 'Qa0:2 Q5L >>>  CH68 CO7:6 C986
| Q51Q3LL >>> 7119 €98

‘Qlﬁi?TQdTl >»> C44110 C839 849

Q312 >>> €949 C98 CL068 C1055

8514 (86:4 C8T4

LQ471’27Q48117Q4911 >>> (B1:10 C2&8 C8R8 (&9:6 CHSD

i

| Qg2 >>> €919 Co26

QI827Q80°0 >>> C7:9 C938 CH4R CH6
Q802511 >>>  C96 CIT6 (888

{

1Q51:2-Q3LL >>>  CTLY C98
Q312 >>> C101:10 C10%:9 C103:8 C1047

LQUf')jQIQJTQL’O!l >»>> C46:10 C31:8 (32:8 &7

L1t »>> car10 339
212Q22t >>> C4810 C308

Q22Q521 >>> CI079 CL08% €947 C105:7 CL067
1{.)t‘a?:'zj<,‘252<‘):1 >>> C849 C105:8 C106:8

Q532 >>> (38 Cl088 C109:8 C110R C111:8 C1128 C1138

QI2rQIFLTQ24 Q2L >>>  CBLI0 C27T U286

‘ QA2 >>> C5010 €298

QB4 >>> CL08R C110:% CL128

lQ542-Q861 >>> €69 CT:9

loss2Qs6il >>> €99 C119 Cl4S
‘Q5532"Q5711 >>> C8&39 €159 C115:9 C176 C256

Qo72-Qa’i

HX

Q22-Q231-Q30:1 -3/l »>> €99 C138 C10L:7 C1136

0 4L >

Q2R »>> (99 Ci3Y CILS8 €6
WME2 s (29 CTL8 CTAT (1025

C50:10 €296

‘Qra2.Q251 > CEL0 C278 (287

QE2QTEL >>> (1129 (27 (1327 C156
LQTE2-QAEL > C130:9 CI3LR C1324

QER2:QTL >

LQTE)Z?JQ& S

C79 Q18 CLis7 CL096 CL206

CBRY (1327 (784

'QRO:2:Q4t > CT9 €139 Co8 C16:6 (254

Q312 >>> C1019 C1029 C103:8 C1047

; 'Q25:2,Q59:1 >>> Cl0&3 C288 CI10LR €37 CT7 C&7 C147 C1136
0 Q92 QB0 >>>  CT:R CRE €237 C1197

! 2rQBLIL >>> (T8 (348 C37 C1027 C119:6
| Q612 >>> (1098 Cl1L7 C1127 C36 CU36

- C%9 C1089 CLI29 CI67 CLI7:7 CLIET CII33 (823
»>> (3% C10&8 CI09:8 CIILR CLIZ8 (1104

Q42 »>> (28 CL088 C1027 C36 C1126 €135

bz&z—gn:x}«gaz:x@zm san CHBI0 CLLB
i

B2-Q21 3> CIF10 CLOR
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4. 224EF QAR 3 On-line AISKIOIAIAE

1) QUESTIONS:

1 EFE 20 2= ¥ AL
800 Qlot

800-900% AlO|

900 QA

Name: 2HQ| S

Maximum acceptable = 1

2 =& 2UH9 =R 0L
-7mmH20 0|5}

-7 - -3mmH20 AHO|
-3mmH20 QOlat

Name: Z[HO| &I
Maximum acceptable = 1

3 XG40l SHI= 20U
065 Qlot

065-0.75 AlO]

0.75 0lAt

Name: 1XIGAA Z2I1H|
Maximum acceptable = 1

4 COsk= ikl
0 -25 ppm

26 - 35 ppm

35 ppm Of&l

Name: CO =L
Maximum acceptable = 1
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2) CHOICES:

111000 1Xt GIAA B)[SSEE RPME 100092 T&GICL

2 2 03 R/KO| RPME 0302 XXBI(}
3.3 650 1K} GIAAI0] HXOg ELIHIT RPME 6509F LT ABICL

4.4 1500 2Xt GIAAI0] B)IESEHE RPME 150092 &6t

(8]

6. 6 10

7.1 600

8.75

9.30

10 2 01

. 5500 2% G40l HAOZ SR RPME 5009= L&GILL

RAM LOADERQ| A=2tAE2 108202

Ye

eSiel 3

E}
e
>
12
1
i
B
9
iU
1
[0
i
g
D
S
<

0
[an)
0
HU
N
0>
o]
[

R/KQ] RPME 0.12 XAGH |

11 5700 2kt 440 HACE SREHI RPME 70092 A&BICE
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3) RULES:

RULE NUMBER: 135

IR

and
and
and
and

THEN:

and

and

and

Z48E 29 2= F& LI 800-900% ALO|
F&E 2 2igie 0RILINF? -7mmH20 Qo
TR0 BJHI= 0HILIDE? 065-0.75 A0
CO sk= 0IILIDI 35 ppm Ol

R/KC| RPMEZ LHRILIT? 0.3-0.5rpm ALO|

2 0.1 R/KQO| RPMEZ 0.1 XASI} - Confidence=9/10
6 10 RAM LOADERQ| AS212182 10202 XABGH |

- Confidence=9/10
1 1000 1Rt G414l ) [FSHE RPME 100092 LABICL
- Confidence=9/10
5500 2xt GIAAI0] BXOZ SE2/HI RPME 50002 XN
o} - Confidence=9/10
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5) plantVIEWQ} EXSYSQO| Data 18t &Al

/’ PV.TXT \'
plantVIEW
Interface
Task
C 1] ]
@K EXSYS.TXT
e N g
PV.IXT = [ )] 1/2/3/4
[COI value _PlantVIEW
[02] value
[RPM] value EXSYS
[P] value -—
[TEMP] value
~ J _

EXSYS

]
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EXSYS.TXT : 1=1/2/3/4

(Code value) Message
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6) EXSYS™MAESIIAIAE! & Tool) AIC

EXSYS Internal Rule Editor

v

Linear

Programming

Enter/Edit Rule

4

v

Immediate Compliation

Internal Rule
Consistency Checking

Run Rules, Enter/edit
Rule, Save/Print

- - - - - - ——-—

’ Print Rule

- e - ———

f Possible Conflict

Store Rules

Cross Reference

Command Language

v

EXSYS INFERENCE et
ENGINE
. <P Front End
* Programs

User Interface

Return to Exit Mode

Run Expert System or
Return to Edit Mode
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