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Abstract - Fault tree construction for hazard assessment requires so much time and
labor, so it is very difficult to be applied to the large scale chemical plant. In this
study, for the synthesis of fault tree in chemical processes, the object-oriented
knowledge framework is proposed to represent the deviations of process variables in
the equipment and cause-consequence relationship with equipment faults. The cause of
fault is searched by using the object-oriented modeling of equipments and the
connectivity among equipments, and then a fault tree is synthesized. we have discussed
the performance of the methodology on nitric acid cooling process to evaluate its
effectiveness.
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Fig. 1. Sample of top event model
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Table 1. Component and component

failure

Component, etc Component Fail/Failure State

Abbrev. Meaning Abbrev. Meaning
CL Control Loop PB Partial Blockage
CNT Controller CB | Completely Blockage

Ccv Control Valve LK
Hv Hand Valve HA

Leakage
High Aperture

SEN Sensor LA Low Aperture
POW | Power supply NA No Aperture
SL Signal Line LOS Loss
HEX {Heat Exchanger{ STK Stuck
RXT Reactor MAN Manual
TNK Tank F Fail

RV Relief Valve

Table 2. Abbreviation of variables,
deviation, subscript and
meanings

. Variable Variable
Variables L. X
Deviation Subscript
Abbrev.! Meaning |Abbrev.{Meaning | Abbre. | Meaning
F Flow HI High {1, 2, ..{ Port
G |Gradient LO Low IN Inlet
T |Temperature { NO None | OUT | Outlet
P  |Pressure REV | Reverse | VES In
L Level Vessel
S Signal
SP  |Set Point
X Composition
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Table 3. Topology representation of
Pipe2 in sample system
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Fig. 7. Flow-supply model
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Connected Relation between other components § Main

Downstream Equipment Name Valve
Downstream Equipment Number 14
Port Number 4

Connected Relation between other components | Main

Equipment Name Pipe
B C . | — ) ]
Equipment Number 2 ]
Pipel Pipe2 Vaivelq4  Pipe3
Upstream Equipment Name Pump
Upstream Equipment Number 10 Flg. 8. Sample system
Port Number 3
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Fig. 9. Fault tree for sample system
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3. Case Study
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Fig. 10. Nitric acid cooling system

Fig. 11. Block diagram
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