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A Study on the Development of an Expert System for Chemical Plant
Diagnosis Fault
—An Object Description System based on Functional Structure—

g 7 A
Hwang Kyu-Suk

ABSTRACT

A methodology for developing an object description system based on functional —structure of

chemical plant is proposed. A knowledge base for chemical plant fault diagnosis 1s also organized

in a generic fashion using the heuristic knowledge of human operators.

A plant can be seen as a hierarchical set of subsystems. Each subsystem is called a SCOPE.
The state of the plant and the behavior of each subsystem is managed by the SCOPES.
A computer—based system based on this methodology and knowledge base has been.developed

and applied to the subprocess of ethylene plant to evaluate the effectiveness of the methodology.
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Table 1. A part of syntax rule for the system

<list-of-functional-rules>: : z(¢sequence-of -functional -rules>)

(functional-ruled: : ={IF{list-of-trouble-names){IF-part-list>
THENCTHEN-part-1ist>ARC ist-of -correspondence-of-arcs>}

(IF-part-list)::=¢sequence-of-input-states>

{sequence-of-input-states):: x{<input-arc-name)<{sequence-of -states))
i<l ist-af-input-stales)(<inpuc.-arc-naue)(sequence—of—stales))

(THEN-part-list): i =({sequence-of -output-states))
{sequence-of -output-states): :z(<output-arc-name>
(designation-of-output-states)
{¢sequence-of-output-statesd
{Coutput-arc-name) <designation-of -output-states>)
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Fig. 3. Hierarchical relation among functions in

the chemical plant
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Table 2. An example of scopes generated by the
system

(E8 (NAME (VALUE CONDENSER))
(TYPE (OBJECT INSTANCE))
(CLASS (VALUE CONDENSER))
(OTHER-VARIABLE
(A-PART-OF (F64 F57 F4l F42 F60))
(IN-ARC (S13)) (OUT-ARC (S14)}
(OPCOND T) (DETECTOR (D20))
(CONTROLLER (C16)) (CON-SIGN (C13))
(NORMAL
((IF (NIL (S13 (PHASE GAS) (TEMP LESS 89.5)))
THEN ((S14 (TEMP 85.4 89.5)
(PHASE MIX))) AR ((S13 S14)))
(IF {NIL {(S13 (TEMP LESS 85.4)))
THEN ((S14 (PT S13))) AR {(S13 S14))))))
(STATE-VARIABLE (APVAL T) (ID NIL) (WORKING? NIL)))

{F15 {(NAME (VALUE F15)) (TYPE {OBJECT INSTANCE))
{CLASS {VALUE DISTILLATION-FUNCTIONAL-SCOPE))
(MAIN-UNIT (VALUE E6))

_ (MADE-UP-OF '
(REL (F26 F27 F28 F34 F47 F48)))
(OTHER-VARIABLE (A-PART-OF (F1))
(ELEMENT (E3 ES5 EI12 E34 E28 E6 E7))
(ARC (S8 S9 S11 S27 R15 R20 R53 R12))
(OPCOND T) (NEED-PURGE? NIL)}
(STATE-VARIABLE (WORKING? NIL) (ID NIL}))
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