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� Safety Systems Market & Trends

� 800xA High Integrity – Achievements So Far

� 800xA High Integrity – Technical

� ABB’s Total Safety Systems Offering
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Safety Systems Market

Source: Process Safety System Worldwide Outlook, ARC, 2008

� ARC predicts 12.5% annual growth up until 2012
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Safety Systems Market – Growth Drivers

� IEC61508 / IEC61511 increasingly being 
adopted worldwide

� Accepted as “best practice”

� Government regulations

� Corporate self-regulation / Insurance premiums

� In non-traditional industries such as Power Generation, 
Mining and Pulp & Paper

� Booming oil, gas and petrochemicals industry

� Demand for integrated safety systems increasing

� End-User striving for operational excellence

� Depleting / retiring competence pools 
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ABB – 30 Years In Safety

1975 1980 19901985 20001995 2005 2010

1979 -
Statfjord B 
safety system 
goes online

1979 -
Statfjord B 
safety system 
goes online

1983 – Safeguard 90001983 – Safeguard 9000

1976 - Seveso1976 - Seveso 1984 - Bhopal1984 - Bhopal 1988 – Piper Alpha1988 – Piper Alpha

1995 – IEC615081995 – IEC61508 2003 – IEC615112003 – IEC61511

1995 – ANSI/ISA1995 – ANSI/ISA 2004 – ANSI/ISA IEC615112004 – ANSI/ISA IEC61511

National / Regional Safety StandardsNational / Regional Safety Standards

1984 – First integrated 
MP200 based safety 
systems goes online at 
Gulfaks A platform

1984 – First integrated 
MP200 based safety 
systems goes online at 
Gulfaks A platform

1993 – Safeguard 30001993 – Safeguard 3000 1997 – Safeguard 4001997 – Safeguard 400

1993 – First integrated 
Safeguard 3000 safety 
system goes online at 
Sleipner A platform

1993 – First integrated 
Safeguard 3000 safety 
system goes online at 
Sleipner A platform

2002 – Plantguard2002 – Plantguard

2005 – 800xA 
High Integrity 

(SIL2)

2005 – 800xA 
High Integrity 

(SIL2)

2008 – 800xA 
High Integrity 

(SIL3)

2008 – 800xA 
High Integrity 

(SIL3)

2005 – First 
installations with 
Safeguard and 
HI in parallel

2005 – First 
installations with 
Safeguard and 
HI in parallel
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1974 - Flixborough1974 - Flixborough 1986 - Chernoble1986 - Chernoble 1989 – Pasadena1989 – Pasadena

2007 – Largest HI 
system to date 
(13’800 IOs) goes 
online

2007 – Largest HI 
system to date 
(13’800 IOs) goes 
online
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800xA High Integrity – SIL3 Certified

SIL3 Certification  
November 2008
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800xA HI – ABB Safety Certificates

TÜV Product Service, the foremost independent 
certi fication agency in the business, has certified all  

product components on the 800xA Safety offering

Product Safety 
Certi ficate

Development Department 
Safety Certi ficate

Safety Manual
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Emergency Shutdown System (ESD)

� Emergency Shutdown System

� Process Shutdown System
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Fire & Gas Detection System (F&G)

Living Quarters

Addressable Fire 
detection loop

Control 
Room

Gas 
Processing

Local Fire 
Alarm System

Sprinkler

Serial 
Communication link

HVAC
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Boiler Management System (BMS)

Stack

Fuel Supply

Scrubber

De-aerator

Control 
Room

Steam Line
Cooling Water 

System

Electrical 
Balance of 
Plant

Boiler 
Feedwater

Condensat
e

Extraction 
Pump

Electric Power 
Circuit

Fuel System

Boiler -> BMS

Generator 
& Turbine
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Same controller, separate applicationsSame controller, separate applications
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Same system, separate controllersSame system, separate controllers

System Overview – Integrated System
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Separate SystemsSeparate Systems

Direct communication link

System Overview – Separate Systems
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Same controller, separate applicationsSame controller, separate applications
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System Overview – Integrated/Combined System
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SM 811   BC 810  PM 865 Remote I/OTB 840

RCU Link

CEX bus

� AC800M HI is SIL 3 compliant in a single controller
architecture 

� Redundancy is available in all areas of the safety control
and I/O subsystem, eliminating single point of failures and 
providing maximum availability

� Redundant configuration: 

800xA High Integrity – Redundancy

� �� � � 
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800xA High Integrity – Embedded Diversity

� Note: In this context the Processor Module and
Supervision Module are considered one functional unit 

� Embedded Diversity – Software
� Processor and Supervision Module utilizing diverse application 

execution engines

� Logical Separation implemented in PM and SM
� Safety Applications are independently scheduled and executed with 

higher priority than BPCS applications 

� The Memory Management Unit dynamically controls memory 
allocation thus allowing BPCS, SIL2 and SIL3 applications to run in a 
combined AC800 HI Controller
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800xA High Integrity - On-line Upgrade

� Online upgrade of firmware of
AC 800M HI CPU module 

� Note: Online upgrade of 
firmware requires redundant 
CPUs

� Workstation & Server level

� Normally upgraded first

� Can be upgraded 
independently of the 
controller layer

� Enables adding controllers 
without upgrading all 
controllers in the installation
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S800 High Integrity I/O Modules

� DI880

� 16 Channels

� AI880A

� 8 Channels 

� HART pass through
functionality

� DO880

� 16 Channels

� Features

� Single and Redundant 
configuration

� Hot Insertion and Hot Swap in 
redundant configuration

� EX certified – Zone 2, Class 1 
according to US standard
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� Embedded diversity - Hardware
� MCU and FPGA performing the same functionality before results 

are compared 

� Protection Against Environmental Interference
� The use of fiber optic for communication between remote IO 

clusters and logic solver provides an effective protection from 
the field 

S800 High Integrity I/O – Embedded Diversity

Switches controlled 
by MCU part

Switches controlled by 
FPGA part

Actuat
orLOOP

DO880 HI Digital 
Output module:
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P
M

86
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S
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81
1

Control Network

HART pass-through:

Media: Local I/O (S800) or Remote I/O.
Purpose: Makes HART data available for Device Management/Fieldbus Builder
Protocol: HART protocol
SW interface: Process data via 4 – 20 mA signal are I/O copied to application

variables. HART data (status and diagnostic data) are available via 
“pass-through”.

HW Interface: S800 I/O modules AI845, AI895, AO845, AO845, and AI880
S900 I/O modules AI930/931 and AO930

System 800xA 
Device Management

A
I8

80

S800 High Integrity I/O – Hart Pass-Through
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Applications
� Non-SIL

� No restrictions

� SIL2/SIL3
� Minor restrictions on 

functions/constructs
� Function Block 

� Structure Text

� Sequential Function Chart 
(not available in SIL3)

� Not supported

� Ladder 

� Instruction list

IEC 6-1131-3 Supported languages

3SIL
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� System

� BasicLib

� MMSCommLib

� AlarmEventLib

� ProcessObjLib

� SupervisionLib

� SupervisionBasicLib

� FireGasLib

� SignalLib

IIT for SafetyApplication Libraries
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� Provides functions for 
protection of SIL 
classified applications in 
AC800M HI Controllers

� SIL Access Control and 
Authorization 

� Force Control /Override 
Control /Bypass 
Management

� Confirmed Online Write / 
Confirmed Operation

Embedded firewalls and confirmation procedures protect the SIL 
appl ication from inadvertent / accidental control actions

System security and embedded firewalls



©
A

B
B

 G
ro

up
 -

23
-

24
-N

o
v-

08

� Inherent System 800xA 
security features

� User log-over

� Data access control

� Different operators can be 
assigned to different 
permissions

� Time stamped audit trails 
document all changes made to 
the system

System security and embedded firewalls
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� SoE - Time stamping on 
direct S800 I/O

� 1ms resolution

� +/-1.5 ms accuracy

� Store up to 1000 events/s
in 10 seconds

� Clock synchronization of 
controllers

� +/-1 ms accuracy

� � � � �� ��

� 	
 � �� � �

09:35:16:112
09:35:16:120
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Event List
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System 800xA personalized workplaces

� 800xA Process Portal enables 
streamlined routine work 
processes and optimal reaction 
to upset conditions

� Process Portal provides:

� The ability to display information 
from multiple sources and 
transform it into relevant 
information for a diverse set of 
plant users.

� Personalized workplaces for 
focused information access

� Workplace layouts are optimized 
to users’ preferences

� Maintenance supervisors, 
process engineers, managers 
and plant operators etc.

� User profile based upon security 
log-in

Personalized workplaces presents plant 
information in the proper context, at the right 
time, in the right form, and to the right people
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Integrated Safety Systems – Benefits

� Seamless Integration On All Levels �
Reduced Complexity

� Common HMI �
Operational Excellence

� Common System �
Reduced Training

� Common Sequence of Events �
Reduced Time To Decision and Action &
Improved Post Mortem Analysis

� Single Engineering Environment � Efficient Engineering 

� Single Supplier � Single Support Organization & Lifecycle Policy
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800xA High Integrity & Complementary Offerings

� Certified Application Libraries
� ESD

� F&G

� Instruments
� Pressure(2600T series)

� Temperature (TH series)

� Flow (Coriolis)

� Positioners (TZID-C)

� Autrosafe/Autronica Interface (SIL2, Q1 2009)

� Services – Global Consulting
� HAZOPs, SIL Determination, Alarm Management…
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Process Industries Safety Center of Excellence

Charter
In order to maximize opportunities and to facilitate the growth of 
safety globally, we have decided to establish a Safety Center of
Excellence within BU PIPO with the following charter:

� Business development and sales of ABB safety systems and services

� Market communication and positioning of ABB safety systems and 
services

� Technology strategy to secure that ABB safety systems and services 
meet ongoing market demands

� Development of a global organization to successfully sell, deliver and 
support safety systems and services to all relevant industries.

Teemu Tunkelo Sandy Taylor Hartmut Wuttig
BU Manager BU Manager BU Manager
Process Industries Oil and Gas Chemical and Pharmaceutical
Products and Operations
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ABB – 30 years in Safety

Questions…?

ABB – 30 Years in Safety




