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Extracting knowledge based on GEP for fault
diagnosis of chemical processes
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(School of Chemistry and Chemical Engineering , South China University of Technology ,
Guangzhou 510640, Guangdong. China)

Abstract: Expert system based on expert knowledge is one of the most common technologies in chemical
fault diagnosis. Knowledge acquisition is the bottleneck of expert system, so knowledge extraction is the
key technology of expert system.In this paper, an extracting knowledge technology based on gene
expression programming (GEP) for fault diagnosis of chemical processes was presented. Fuzzy processing
of the data was performed with the ambiguity function, and then from the database the anomalies and the
reasons of these anomalies were identified by using GEP evolution properties. Therefore the knowledge
rules were obtained which could be used in fault diagnosis. Practical case study showed that the technology
combined with experts in the field could effectively extract fault diagnosis knowledge, and could be used as

a knowledge acquisition tool in expert system for fault diagnosis of chemical processes.
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Table 1 GEP parameters
Layer number F T Pop G h P Pe Pm b
first = all 40 measured variables, 200 300 1 0.8 0 0.2 0.1
3 logic values(low,normal, high)
second AND, OR, NOT all gene expression of first layer 200 300 7 0.4 0.4 0.2 0.1
Note: F—{function set; T—terminal set; Pop—size of population; G—maximum generation; h—head; po—probability of one-point

crossover; pe—probability of two-point crossover; pn,—probability of mutation; p,—probability of replication.
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Table 2 Fault diagnosis knowledge
Number Rule Operational suggestion

1 IF  LIA4022=low AND PI4027=low
THEN T403/1 liquid level is low

2 IF  LIA4023=low AND AFIC4008=low
THEN T406 liquid level is low

3 IF  LIA4023=low AND AFIC4002=high
THEN T406 liquid level is low

4 IF  TI4045=low

increase top pressure of T403/1
increase feed flow rate of return wet furfural at top seven of T406
check T401 furfural flow control valve , then replace it by vice-

line valve

increase top temperature of T406

THEN top temperature of T406 is low

(o
Qo)

() (o)

COENCH RN ED (D

SO @0 DGR Gorm)
@404 (low)

B 7 GS,(X) FikA R
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