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* Siemens Director for Process Safety (1&C)

* ISA 84 voting member

« 25 years of Process Industry experience

* ISA course developer/instructor (BMS and SIS)

* Electrical Engineering (OSU)

 Descendent of Cyrus McCormick
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Safety Instrumented System (SIS) SIEMENS
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A system composed of sensors, logic solvers, and final control elements for the purpose of taking the
process to a safe state when pre-determined conditions are violated.
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How much safety do we need? (Risk Reduction) SIEMENS
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Tolerable
Risk Level

Risk inherent
In the process
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SIS Design Documents SIEMENS
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ANSI/ISA 61511: Functional Safety:

Safety Instrumented Systems for the process industry sector, 2018

* 1996 - 1st edition of ISA 84
« 2004 - ISA 84 (IEC 61511 Mod)

« 2016 — 2™ edition of IEC 61511

Applied to ensure the functional safety requirements are met.

Addresses 2 concepts:
SIS safety life-cycle
Safety integrity levels (SILS).



Safety Instrumented System Performance SIEMENS
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What standards
can we use to
help with this?
Safety | o/ bability of Failure on | Risk Reduction Factor Siliny)
Integrity Demand (PFD) (1/PFD) Availability
Level (SIL) (1-PFD)

“\

T 0" O
" 4 > .00001 to < .0001 > 10,000 to = 100,000 > 99.99 to £ 99.999

U |
M m m 3 =.0001 to < .001 > 1,000 to = 10,000 >99.9 10 £99.99

2 = .001 to < .01 > 100 to = 1,000 > 9910 =99.9

1 =.01to< 1 >10 to =100 >90to =99

Decide how much safety performance you need, and design to meet it
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Changes after
commissioning

20%
Incorrect and
_ incomplete
Operations and specifications
44%

maintenance
15%

Installation and
commissioning
6%

Design and
implementation
15%

From ‘Out Of Control’
(A compilation of incidents involving control systems) by the United Kingdom Health and Safety Executive (UK HSE)

Unrestricted © Siemens AG 2018



Safety Design Lifecycle (ANSI/ISA 61511, Clause 6) SIEMENS
Ihg,ehuf\ty‘for(,{fe

How much safety do you need?

Analysis Phase Realization Phase Operational Phase
How do you design it? How do you keep it safe?

Hazard and Risk

ARSI ] Operation and
Design and Maintenance
! Development of SIS

Allocation of Safety
Protection Layers

Modification

l Installation,
Commissioning and

Safety Requirements Validation

Specification (SRS)

Decommission
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Cause & Effect Diagram

Analysis Phase

How much safety do you need?

Hazard and Risk
Assessment

!

Allocation of
Safety Protection

Layers
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Safety
Requirements
Specification

(SRS)
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SIL Verification

Report

Realization Phase

How do you design it?

l

Conceptual Design of SIS

(Select Architecture, SIL
Verification)

l

Design and Development
of Safety Instrumented
System

l

Installation,
Commissioning and
Validation

v
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Cause and Effect

(Online Engineering viewer)



Operational Phase

How do you keep it safe? SIEMENS
Iug,u\w“(y{oru{e,

Operation and
Maintenance

Modification

Decommission

SIS Engineering Tool
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Integrated safety lifecycle tool

v Documentation

v System Validation

v Design and Engineering

v Installation and Commissioning
v Operation and maintenance

v Modifications (MOC)
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Design and Engineering

Output =
L,
I

ABC + ABC + ABC + ABC

g

Safety Instrumented

Basic Process Control
System (BPCS)

Inputs Outputs

Minimiz System (SIS)
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Installation and commissioning SIEMENS
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Operations and maintenance SIEMENS
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Questions and Answers SIEMENS
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