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Safety Instrumented Systems:Crucial Safety
Component inProcess Industriesaa

What
are Safety Instrumented Systems?

Safety instrumented systems (SIS) refer to integrated systems of 
sensor(s),
logic solver(s), and final element(s) that are designed to automatically take
the process or equipment to a safe state when predetermined conditions 
are
violated. The primary purpose of a SIS is to detect and respond to 
potentially
dangerous or emergency conditions to prevent hazardous events such as 
fires,
explosions, toxic releases or uncontrollable releases of fluids from 
happening.

Types of Safety Instrumented Functions

There are generally three types of safetyinstrumented functions (SIFs) that
SIS are designed to perform:

Emergency Shutdown (ESD) – Safety
Instrumented Systems is shuts down a process orhalts the flow of
materials
when hazardous conditions are detected. This couldinclude automatically
closing valves, stopping pumps or shutdown ofrelated equipment to isolate
hazardous materials.

Fire and Gas Monitoring (FGM) –
Detects and responds to fire or gas releaseincidents. Gas and flame
detectors
automatically trigger mitigation actions like drainageof flammable liquids,
activation of deluge systems or ventilation.

Burner Management Systems (BMS) –
Protects boilers and industrial furnaces bymonitoring and controlling the
safe
operation of fuel and air flows, ignition, flamestability and otherparameters.
Automatically shuts down fuel supply in case ofabnormal conditions.

Key Components of a SIS 

A typical SIS consists of the following main components:

Sensors – Devices that detect process variables like temperature,
pressure,
flow or levels exceeding preset safety limits. Common sensors include
thermocouples, pressure transmitters and flow meters.

Logic Solver – The electronic
“brain” that receives sensor signals, analyzes data based on logic
programs and transmits trip signals. Programmable Logic Controllers
(PLCs) and
Safety Instrumented Systems Controllers (SISCs) are commonly used.

Final Elements – Devices that
physically initiate safe state when activated by the logic solver like closing
emergency shutdown valves, activating blowdown systems or sounding
audible/visual alarms.

Power Supplies – Provide reliable
backup power to the SIS to function properly even during primary power
failure.
This includes batteries, UPS systems.

Bypass Functions – Allow temporary disabling of the SIS for maintenance
with strict permissions. Must automatically activate on bypass removal.

SIS Design, Configuration and
Certification Standards

The design, configuration and certification of SIS are governed by
international functional safety standards like IEC 61508 and IEC 61511 to
ensure reliable performance under emergency conditions.

Key requirements as per these standards
include:

– Functional hazards and risk analysis to identify needed SIFs

– Assignment of Safety Integrity Levels (SIL) to each SIF based on risk
reduction needed. Ranges from SIL 1 to SIL 4.

– rigorous architecture constraint and reliability data analysis duringdesign

– Use of fail-safe designs, common cause failures analysis

– Testing and proof tests to validate design meets SIL targets

– Safety requirements specification and configuration management

– Functional safety audit certification by an accredited certifying authority.

Importance of SIS in Ensuring Process
Safety

Properly specified, designed and maintained safety instrumented systems
are
absolutely critical in hazardous process industries like oil and gas,
chemicals
and power generation to minimize risk of major accidents. Some key
reasons why
SIS have become such an important safety component includes:

– Automated emergency detection and
response – SIS provide last line of defense when normal shutdown fails or
operator error occurs.

– Risk reduction – Along with
engineered safety systems, SIS are designed to reliably achieve needed
risk
reduction targets set as per risk analysis. 

– Functional redundancy – SIS provide backup functional redundancy as
an
independent protection layer separate from basic process control and ESD
systems.

– Graceful degradation- Well configured SIS stay safe even if some
channels
or components fail, avoiding common cause failures.

– Lifecycle management – Periodic proof tests, maintenance and safety
audits as per standards ensure SIS keeps working as intended over the
long
operational lifecycle.

In proper implementation of safety instrumented systems has significantly
enhanced process safety performance in high-risk industries over the past
few
decades. When designed, installed and maintained as per functionalsafety
standards, they provide the last line of defense against major chemical
releases, fires and explosions. The costs associated are easily justified
given
returns in terms of risk mitigation, insurance savings and avoiding
catastrophic accidents.
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