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Abstract—The objective of this study is to implement the real time fault diagnostic expert system
for the naphtha furnace process and to prove the effectiveness of Fault-Consequence Digraph(FCD)
as a knowledge model. The FCD represents a quite simple graphical knowledge model of a hypothetical
fault candidate. Since each fault occurring in the chemical process plant possesses the distinctive symp-
tom pattern, the generated symptom pattern of a fault from a FCD can be checked whether it really
occurs or not. The SUN3/260 workstation and the Al tool, KEE of IntelliCorp have been used in this
study, which implements the FCD model. From qualitative reasoning in a naphtha furnace, 226 symptoms
were generated and 314 fault-candidates were prepared. To implement this suggested FCD model,
each FCD model has been tested by logical fault simulation. As a result of more than 20 case studies,
the FCD model has been proven to be an appropriate and quite effective tool for the fault diagnostic
expert system.
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Fig. 1. Steam drum process with cascade control loop.

Fig. 2. SDG of steam drum system.
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Fig. 9. Explain facilities of ¢ruth maintenance system.
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Fig. 10. Cause-effect frame of steam drum knowledge base.
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Fig. 11. FCD frame of steam drum knowledge base.
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Fig. 12. Process data and unit frame of steam drum knowledge base.
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Fig. 13. Flowsheet of a furnace.
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Fig. 14. Strategy of fault diagnosis using the FCD.
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NOMENCLATURE
Fz :BFW flowrate
Fs  :steam outlet flowrate
Lsp : steam drum level
Oz :BFW flowrate controller output
Ousp :steam drum level controller output
Pr  :radiation zone pressure
Psy  :steam drum pressure
Sg :BFW flowrate set point
Ts  :BFW temperature
Tca; :coil average temperature, #j zone

siatast M9 M1E 19914 28

2AZ - &4

Tw  :convection zone flue gas temperature

Ts  :superheated steam temperature

Tsp :steam drum temperature

Tsr  :stack flue gas temperature

Txi  : TLX outlet temperature #i stream

Vs :BFW control valve position
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