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8-Maintaining Safety Integrity in Safety Instrumented Systems (SIS) and the Role of Proof Testing
in Reducing Process Risks- Reza Abbasi Larki — Reg code : OIL093842763

Abstract
Safety Instrumented Systems (SIS), as an Independent Protection Layer (IPL), are key elements of

process safety management and are designed and implemented to protect people, the environment,
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and physical assets. Each SIS consists of one or more Safety Instrumented Functions (SIFs) that are
designed and implemented to prevent initiating events in defined hazardous scenarios and to reduce
risk to the organization’s tolerable risk level. These functions continuously monitor process
parameters and, upon demand (i.e., detection of an initiating event), act automatically to bring the
process to a predefined safe state.

During the design process, a Safety Integrity Level (SIL) is assigned to each SIF based on the
required risk reduction and the results of risk analysis and assessment methods such as Layer of
Protection Analysis (LOPA). Since, in most process industries, safety instrumented functions
operate in Low Demand Mode, the Probability of Failure on Demand (PFD) is used as the primary
indicator for evaluating their safety performance. This metric represents the probability that the
safety function will fail to operate correctly and in a timely manner when required (upon demand).
Conversely, the unintended activation of safety instrumented functions in the absence of a real
process demand, known as a Spurious Trip, is considered one of the major challenges in the design
and operation of safety instrumented systems. This phenomenon may result from a false demand or
from failures in components associated with the safety instrumented function, leading to
consequences such as unplanned shutdowns, reduced system operational availability, and increased
operational costs.

Therefore, effective safety lifecycle management of safety instrumented systems requires
establishing an engineering balance between maintaining the required Safety Integrity Level (SIL)
through reduction of the Probability of Failure on Demand (PFD) and controlling the Spurious Trip
Rate (STR). Focusing solely on increasing the SIL without considering its impact on spurious trip

rates may lead to reduced reliability and operational efficiency of the safety instrumented system.

Keywords:

-Safety Instrumented System (SIS)
-Safety Instrumented Function (SIF)
-Safety Integrity Level (SIL)
-Probability of Failure on Demand (PFD)
-Spurious Trip Rate (STR)
-Operational Availability
-Redundancy Architecture
-Random Hardware Failures
-Systematic Failures

-Common Cause Failures (CCF)

https://chemistryeng.bcnf.ir YY) axio



Www.c’hemistryegg.bcnf.irr

)3 59U dnwgi
G C el

9th International Conference on
Technology Development in
Chemical Engineering

https://chemistryeng.bcnf.ir

YY axio



