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Risk Assessment on Safety Instrumented System of Heat Exchanger in Plastic

Pellet Process

Pitsinee Soda, Ekathai Wirojsakunchai

Faculty of Engineering, Kasetsart University

email: pitsinee.soda@gmail.com

Abstract

In many petrochemical processes, a safety instrumented system is implemented to control
processes and devices measuring various variables such as temperature, pressure, liquid level, and flow,
etc. Malfunction, erroneous operation, or deterioration of the measuring device can cause these
controllable variables deviate from the desired values. If any values of these variables exceed the
acceptable limits that allow for the equipment, this situation can increase more chances of process faiture.
Therefore, this research study was aimed to perform risk assessment on the safety instrumented system
(SIS) utilized for heat exchangers in plastic pallet industry governed by IEC 61508 and IEC 61511, Minimum
safety integrity level of the safety instrumented system was evaluated by using Fault Tree Analysis. By
applying the risk assessment according to IEC 61508 and IEC 61511 standards, the safety integrity level of
equipment under control (SiLgy) could be obtained and compared to the related safety instrument
function (SlLge) from Fault Tree Analysis results. If the SILge value was lower than SlLgc value, then the
safety instrument function was required to improve and acquire the higher safety approaching the value of
SlLgye. It was found out that two of three SIF of heat exchangers had the values of SlLg lower than those

of SlLgye. Thus, the improvement needed to be considered according to the standard.

Keywords: risk assessment, safety instrument systems, IEC 61508 and IEC 61511, safety instrument function.
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