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ABSTRACT

Hazard and operability (HAZOP) analysis is one of the safety analysis method that is used in
the chemical complex, because it can systematically identify causes and consequences of all the
deviation that could occur. Since this method needs to hire specialized experts, it is costly and
time-consuming. Therefore HAZOP Expert System has been developed to automate this an-
alysis. This approach introduced object-oriented method and knowledge representation which is
hierarchical tree of units to supply flexibility in the system, functional semantic network, pro-
pagation equation and rule-chaining method to set up the expert system for automating HAZOP

analysis.
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Dev(Variable-out)= +Dev(Variable-in) (1)
Dev(Variable-out)= —Dev(Variable-in)  (2)
Dev(Variable-out)= *Dev(Variablel -in)

%+ Dev(Variable2-in) (3)
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Table 2 Unit Variable Library (M : material, A air, F : fuel)
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Table 3 Propagation Equations of Air-Flow-Line
(subscript a: air, s:steam, w: water)

Unit Propagation Equation

Silencer
Dev(Qa-out)=Dev(Q,-in)

FDF

GAH Dev(Ta-out) =Dev(Ta-in)-Dev(Qa-in)

FCD Dev{Pi-in) =Dev{Q.-in)
Damper Dev(Q.-out)=Dev(P,-in)
Furnace Dev(Ta-out)=Dev(T.-in)-Dev(Qa-in)
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® Dev(Qs-out)=Dev(Qw-in)-Dev(Qw-out)
® Dev(L)=Dev(Qw-in)-Dev(Qs-out)
® Dev(Ts-out)=-Dev(Qw-in)

(Q:Flow, T:Temp, L:Level, w:Water, s:Steam)

Fig. 12 Propagation Equations of Steam Drum
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(Setf (Get 'nl0 'Section) 'Steam-Drum)
(Setf (Get 'el001 ‘Name) 'Steam-Drum)
(Setf (Get 'e1001 ‘Class) ‘Pivotal-Unit)
(Defun e1001-Sim-1
(Quw—-in Qu-out &optional (Qs—out))
(Cond ((and (= Quw-in &) (=Qu-out 0))
(Setf Qs-out Qw-in))
((and (= Qu~in +1) (=Qw—out 0))
(Setf Qs-out Qw-in))
({and (= Qu-in ~1) (=Q«-out 0))
(Setf Qs~out Qu-in))))

Fig. 13 An Example of LISP Program

>(Causc—-Conseguence-Result —)
({(Feed Water Less)
{Steam Drum Level is Low))
((Steam Drum Lower Level)
(Overheated Boiler Surface)
(Ruptured Boiler) (Explosion))))

Fig. 14 HAZOP Analysis Result of System
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