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A Study on the Knowledge Representation for the Recognition
of Hazardous Conditions in Boiler Plant

SICEE MR I
Bo-Kyeng HouDae-Myung An-Kyu-Suk Hwang

ABSTRACT

Ocassionally, many chemical plants experienced unexpected shutdown and suffered serious economic
loss caused by boiler accidents due to mis-operations during the start-up or shutdown.

A strategy to prevent such accidents is proposed here by using the form of frame for the recognition of
all needed conditions, i.e., the states of the boiler, hazardous or dangerous conditions, each level
conditions, transition network and heuristic knowledge of human operators.

The expert system based on this strategy is considered to be an available method to predict all of the

hazardous conditions in boiler plants.
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Fig. 1 Types of accidents in boiler plant
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Fig. 2 Structure of the boiler plant
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Fig. 3 Graphical representation of the process structure

62

By e} efe Astel Wali: 2 Arc Node
o] FAMLE G AXNEY $H AR, Arcsh
Nodeo] H¥og ojfojz B3 587422 Pah
o] defol sl HPE = 3] HEE o] g3}
oA 1A E = k.

DO EHE] d3aA & »
T2 REE 4o £
Al gtk (Table 1)

e S BRNET
S TR

Table 1 Property variables of arcs and nodes

Property variables of arcs and nodes

Temperature temp
Pressure press
Flow rate flow
Phase phase
Components comp
Open, on/close, off apval
Functional rules funcop
Input and output arcs arc
Functional utility func-utility
Working statc working ?
Range of operational conditions opreonstraint
Constraints before operation pre-constraint
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Table 2 Property variabies of paths

Property variables of each path
Components{node, arc) path
Open/close state of path before an operation before
Open/close state of path after an operation after
The path was opened once id
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Table 3 Patterns of working state

open/close working state working state
of node of func-utility of node
open working working
open no func-utility working

close no func-utility not working

open not working not working
close working working
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Table 4 Components of the Start-up frame

Start-up Frame of each eclement

Pre-check
Rel-state

Pre-constraints of unit

Definition of situations for the statrt-up

frame

Definition of dependent conditions Message-state

Qperation command Message
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Table 5 Property variables of the operational situation

Porperty variables of the operational situation
Arcs and nodes on path path
The situation occurred before operation before
The situation occur after operation after
The situation occurred once id
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Table 6 Property variables for time-variant situations

combinations . time-variant
. meaning .
of variables variables
before nit
Occurred
after t . occur
- after operation
id
before t .
- Disappeared .
after nil ) disappear
- after operation
id
before
after Occured once once
id t
tefore t
after t In progress 1ng
id
tefore
Not occurred
after never
A et
id ail 4
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Recognition of time-variant opetational sitvations
LEVEL 3
Recognition of operational Etuations by using the states
of paths, nodes, arcs and refeming the knowledge
about the relationship of functional situations
LEVEL 2
Recognition of anctional situations
by using the states of paths and func-wilities
descnibed in startt-up frame
LEVEL 1

Fig. 5 Levels for the recognition of situations
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Table 7 Property variables of constraints

Property variables meaning

Pre-constraint Constraint before operation

Op-constraint Range of operational conditions
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@ Property vanable of node and arc (® Variables of the operational situation
Temperature temp Arcs and nodes on path path
Fressure press —| The situation occurred before operation before
How rate flow The situation occur after operation after
Phase phase The situation occurred once id
Components comp \L
On, open/off, close apval
Functional rule funcop N {® Recognition of opeartional situaticns
Input and output arcs arc Network for the recognition of situatizns
Fnctional utility func-utihty 3
Working state working ? N D Fime-vanant situaticns
Constraints before operation pre-constraint 4 Combination of property vanables
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