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The power of integration: electrical,
automation and telecommunications
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System 800xA
Proven track record

= 65,000 AC 800M controllers

= 50,000 operator stations

- ABB delivers Control Technologies

> 9000 800xA systems (3.1- 6.0) X

> 30 million* S800 I/O channels

> 50 million Tags

to more than 100 countries serving
utilities and all process industries.

Version Year

Market Penetration, Operational Systems
Marine Crane Pulp&Paper Metals Cement Mining Power Oil&Gas Chem Food&Bev Pharma Water

2 2002
3 2004
4 2005
5 2007

3.1 2011
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System 800xA Versions ...the climb

Control Diagrams Editor
Application Change Mgt
Ethernet/IP

S800 High Density 10

Virtualization of Clients 20 13
Whitelisting

Embedded Video

High Performance Graphic elements
Mobility Guide

enance Workplace

/Alarming ¢ MultiSystem — Asset Optimization 20 12
Aspect Link
‘Graphic

2012

yus Improvements - Live List and

ance in [EC 61852

2011

2010

2006-8

2005
Functionalities

embedded in 6.0

IEC6 engineering
Connectivity for Harmony and Melody

Foundation Fieldbus 2004

Redundancy on all levels
21 CFR pl1 Support Power and productivity
Profibus, HART {or & hetter workd ™

ABB Drivebus Integration
Embedded Asset Optimization




ABB System 800xA (Extended Automation)

 800xA Introduction

— W | 1 |
e woria AP VD



Level 3 and Level 4
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The power of integration
Every Process facility requires power....

Power and productivity AI'
for & better workd ™



The power of integration
Every Process facility requires automation....

Safety

5 0
; | gl
Cop;t.ﬁeifsystem &
= . software
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Every Process facility requires telecoms....

The power of integration

Radios

AAiDib

Power and produtivity
for & better workd ™



Traditional customer approach:
Separate systems for power, automation and telecoms

800xA -> All integrated into one system, all
data consolidated into one mterface

owerand produciivily ;k==.
lor & hetter workd ™ .



ABB System 800xA (Extended Automation)

 800xA Power and Electrical Integration



Challenges
Operational and maintenance cost increases

Hardwired connection i S
or “hand-made” i Additional
communication Al = power meters

Process Automation System Electrical Control System




800xA Electrical Control System
Complete system for electrical, and process control

Ll

Intelligent 4 SN S
field instruments . O In-plant

power distribution

800xA Extended Automation
for -
Process and Electrical system =

Power and produtivity A"
for & better workd ™



Integrated process and power automation
Our value proposition: Total ABB portfolio advantage

Project Benefits
Reduced CAPEX (15-20%)
Radlos

= Faster project startups
. Reduced.englneermg_ Telecoms é
= Less equipment required

Intelllgent field-

Operational Benefits mstrumen‘ts D
Reduced OPEX (15-20%) BEg oACA PR e
* Energy management Process | |

= Operator efficiency/productivity Electrificatio_,n N '
= Increased safety o V ' S
* Reduced lifecycle costs (training, ‘f = :

spare parts, personnel, S o =0

maintenance) Substatlo‘n = CT\O = o ] g

| ‘ | : Coqtrol system& | @F
Y “software
[ ‘ i \\\

Consulting and Engineering
expertise

Power and produ:tivity ‘h'l;
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ABB System 800xA (Extended Automation)

» 800xA Integrated Enterprise Asset Management



800xA Integrated Asset Management
Efficient working methods

Current methods at hand
1. Corrective: On failure  (55%)
Preventive: On schedule (35%) )

2
3. Predictive: On condition (10%)
4

Reliability centered: Mix the above
based upon the role of the individual asset §
and its safety and criticality status

63% of maintenance labor results in no action!

6% 6%

The ABB recommendation
= Choose a reliability centered approach

= Encourage the organization to be
proactive and use collaboration

= Start up cross functional teams comprised
of Operations, Process, Electrical and
Maintenance personnel

= Use 800xA Asset Management as
facilitator



800xA Integrated Asset Management
Asset Condition Monitoring for Process Equipment

- Detect early warnings to maintain high plant
availability

- Apply predictive maintenance strategies
- 800xA Asset Optimization enables
= Automatic condition monitoring
= Maintenance workplace for all maintenance actions

= Share and access of maintenance data

= One common workflow with CMMS

© ABB Group
February 26, 2016 | Slide 16
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800xA Asset Management
Asset Condition Monitoring for electrical equipment

|44 EE-2011KS-25M1 : LY AC Motor AM Main Faceplate [« BOEHDO2 : Faceplate HEE | 44 8DEHOD2 : Faceplate [_ T =]
EE-2011KS-25M1 f \ BOEHO02 @1 {y\ 80EHOO2
Motor da Unidade de Acionamento Hidraulico EE-2011KS-25 — 11kV Relion Asset Monitor — /] 11kV Relion Asset Monitor
q = ES =@
DEAS =EEH I |
Condition Monitoring | Asset Reporter Condition Monitoring 4558t Reporter
Inputs 1 Inputs 2 |1l’1JU333 [ Inputs 4 LS IL'“""S 2| Limits 3 | Counters ¢ | B CB open travel time B0EHDO2- Asset Condition View
Motor ‘DadosMotor Severity| AM Name Conditi =
B| Dm de Partida ; " 204 | Ne:] IC|DSE travel tlrlne H -OPRALM  CB operations alarm I
o Nominel Fase-Tera 78y B Spring charging time SSCRA - TRVTOAL  CB open havel time F
I n C re aS e Tempo de Partida 125 : K gpees sl wier ) 750 SSCBA - SPREHRAL  Spring charging time i
— = Accumulated currents power
I Constante Térmica B cBlife - SSCBA - CBLIFEAL  CE life i
ant Minima Corrente de Partida 3 750 SSCER - NOOPRALM Mol operated for long e £
p B D&m’ = pu DT B Not operated for !m L0l 250 SSCER - TAYTCAL  CB close travel time o
. HH Chave Temperatura Lado Acoplamef r otor
SSCER - [ACCALM  Accumulated curents power £
2| [] Temperatura Alta Lado Oposto a0 Acoplar Limite Muito Alto em 24hs 25 5
B[ Error Chave T tura Lado Oposto Ac — | 4
and safet s —
y [= = pid I ey 2

(I
S s 5

=_80-EN-B001:S5CBR - SPRCHRAL 'Spring charging time' Condition Details

ICDndition Details| | Asset Monitor Status

Condition: Spring charging time
Condition: SubCondition: 1. [good] Spring charging time: Alarm
TimeStamp: |Friday, September 02, 2011 9:50:06 AM
Severity: 250

Description: | Spring charging time has crossed the set value
Possible Cause: | The spring charging motor or CB springs are not warking properly.

Suggested Action: | 1. Check that spring charge motor supply is on and that voltage level is within the given limits. (\With low voltage the motor torque will not be sufficient)
2. Check that the spring charge motor is operating.
3. If motor is operating check that aux contacts is working correct,
4, If motor is not operating change motor,
5. If spring charge function still gives alarm contact an ABB service centre. Then the CB open/fclose spring may be damaged,

Corrective Action Taken:

. e e
warid ™ f wmw




800xA Asset Management
One malntenance Workflow throughout the entire plant

ili, .' S
a‘fe“f', €= === I
Elﬁ : 1. Problem detetcted bv

Reduces downtlme and
enables collaboration =>
Increased plant efficiency

Device Asset Asset Maintenance Maintenance Fault Report
Data Monitor Condition Condition Work Order in CMMS

o> Shooy’ _puEgs HART . ==PC" 0
e F... HART /. ZmPc .l FAIDID




ABB System 800xA (Extended Automation)

« 800xA Integrated Alarm Management



800xA Integrated Alarm Management
Streamlining the Operator’'s Working Situation

EEMUA 191/ISA 18.2

Alarm Hiding
= Process state based alarm
hiding
Alarm Shelving

= Operator temporarily removes
alarms from alarm list

Alarm Response Navigation

Shelve Alarm(s)

Reason for Shelving:

= Alarm Analysis

ARRANANNALIANANAAN L, =T - Alarm Key Performance
Indicators for alarm system
performance

Powararnd productivily ‘k==.
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What does an integration platform deliver?
Savings — Integrated Alarm Analysis

Adding alarm analysis to
an existing 800xA system

Is significantly less than
adding a 3rd party tool....

Hardware and Software
Software Maintenance
Application Engineering
Interface HW and SW

Additional mapping
(rules, post-scripting,...)

Training

Long term
costs/expansions

$80,000
«Pre-integrated Alarm Analysis
$-
800xA Alarm 3rd party
Operations Alarm Analysis



ABB System 800xA (Extended Automation)

o 800xA Operator Effectiveness



Operator Effectiveness is essential

= Minimizes the risks of accidents

- Eliminates unscheduled downtime

= Maximizes the production and quality

= Minimizes OPEX (95% of total life cycle)

36%

ﬁl’he global process\

industry loses $20
billion, or five
percent of annual
production, due to
unscheduled
downtime and poor
quality.

ARC estimates that
almost 80 percent of
these losses are
preventable and 42

Equipment

percent are primarily
the result of

operator error. /

.-"I.Ll‘n'j:‘iﬂl'}' {il'l'll.lp

Distribution of Unscheduled
Shutdoewns and Slowdowns

Power and produ:tivity ‘k'l;
lor & hetter workd ™



800xA Integrated Operator Effectiveness
The Four Pillars..........

= Integrated information and systems

= Various plant and control systems seamlessly presented
and controlled from one singe interface to promote better . .
decision support. - "~ —

= High Performance HMI

= Providing operators with a more effective environment
using principles such as situation awareness, efficient
navigation, and best practices for alarm management.

. T o I
= Attention to human factors o /
- Focused attention on maximizing operators performance N (4 » .
through control room design and providing an integrated \@ .’
ergonomic workplace.

- Operator competency

= Operator training simulation to improve competency and
instill confidence when handling abnormal situations.

© ABB Group Powiar and productivity .
February 26, 2016 | Slide 24 for & hett m b



System 800xA Overview
Old style of User Interface

Power and produ:tivity ‘h'l;
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Extended Operator Workplace
A Complete Operator Environment

H!| gh est!ay@ Iy
4 An Al ractlv
W@mmﬁ
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ABB System 800xA (Extended Automation)

« 800xA Integration to ABB Heritage & 3" party systems



800xA Integration to 39 party systems
Why ABB as Evolution Partner - The ABB History

- ABB, it's many years of Evolution Projects and Systems in various
Industries and Environments

Hone:ywellé grﬁ)ﬂ'ony

. Master
SIEMENS !
i Jancé

feez"”f
="
& Seat  [Advant®
Tay/or ™MOD300 =
EMERSON ! Contronic
Modumeat

Invensys. i Harmony

FoxBoro i

——

- The called ABB Install Based has obliged ABB to Develop the right
DCS System to Evolve in one direction

= Control System technology and market leading — The best system

on the Market
oy 1 1]



SOOXA Business

Smart Systems

The Power of Integration Clients ..

Decathlon

s oy

o
B o
ERP

DMS

View
Report
Connect
History

rm

Services

Platfo

IR maximo CAD

vipeDNer Video

Internet

WirelessHART

Base System Servers Base System Servers
IEB800
S Infi Base System

gateway BT
DMz
: Sorver History/PIMS/LIMS/Backup
(Virtual) AC 800M Sorvats
Hi Integrity
S800 I/0 Controller

o | :

Yol

g . Variable 3d party

O ' Speed PLC &

| Drive .

= DCS:
Protection & Honeywell,

Emerson,

Control IED I
~ Siemens

. Edown Foxboro
etc.

a3
M,
i1

Power Process Process Safety
Automation Electrification Automation

Process Automation
— Harmony Connect

. . ®

% — P[R|OJF] I g @'

DeviceNet™> —— °°°°°°°°°°°°°°°°°°°°°°°°°°° % Fleldbus W"EIQSSHAR' o r| ;kg‘.
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800xA Hardware
S800 High Density I/O modules

- DI818/ DO818 - 32 channel 24V
= TU818 (Screw Terminations)
= TU819 (2-25 pin D-sub)

= DI828 - 16 channel 120V /
DO828 - 16 channel Relay

= TU851 (Screw Terminations)

= TU852 and TU854 redundant
MTUs w/25 pin D-subs

Approximately 20% space
savings in typical project
(approx. 70% digital signals)

‘ “?%\;,&4 [
iy ~ |
=z
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Flexible and scalable in size and performance

Performance
[ L F - [ L
| } [} |
T T —-ss i B, PM891
g8
\ \
1.4 ~prmmm BV = "”aééz‘" PMBGS
0 S Eo e NI VECYTN
1.0 -rmmmmmmmmeeeee s -~ Pl
”'\ )I P1Vf8'5§ !
e T PM860
==Y PM856
0.3 ----—-PM851
| . Capacity
8 MB 32 MB 64 MB 256 MB ]
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ABB System 800xA (Extended Automation)

» 800xA Integrated Security



800xA - The power of integration
Cyber Security, SD3+C

=07
neXuas

) INDUSTRIAL DEFENDER"

9

symantec.

'Y McAfee

An Intel Company

wurldtech
Secure by Secure by .

Default B00xA Deployment cchilles
/5]

L'[_,ff

Windows Server
Update Services

Ires and Practices g

Secure by
Design

Communication

e —
SPIRENT

tenable
network security

il i'f{
¢ »\Nessus’

Power and produ:tivity A'I‘
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800xA Security Options



Without Integration...it adds up to hundreds of
thousands of evaluated cost

«$1MM USD
$0 -Alarm -Safety Loop DCS -Asset «White -Historian :Video Telecoms :Electrical -Power -...
Mngmt. Monitoring  and Mgt Listing Systems
-Control Mgt
PLC Power arnd productivig
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Ethernet in industrial applications

Trends & drivers

EtherNet/IP~>

T

®

IEC§2
61850 =

© ABB Group
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Trends & drivers:
= Increasing use of PROFINET, IEC 61850, EtherNet/IP,

etc.

- Ethernet reach the field to a greater extent.
= Cyber security focus

- Remained focus on reliability & availability
= Mobility

Leads to:
- More & more functionality in network equipment, but

harder to configure.

= Increased focus on monitoring of IT assets to ensure

stable systems.

- Wireless deployment of automation networks

ety AR TRER
tier wori P I



800xA Network Switches
Key benefits

- ABB can now take full responsibility ﬁ %%Tiﬁﬁ |
also for the networks in our Control T
System deliveries

TN g
= Detailed supervision makes it
possible to detect and solve
network related problems early
Investment
- Designed for industrial use gives 1
high availability, also in tough
environments T,y
—
Functionality
Availability

ge@?uisrggpmm | Slide 5 PR ) ; ‘l I' I.
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800xA Networks
Fully supported by ABB

Type of Configuration | Architecture | Software Hardware Enhanced
equipment support support support support Monitoring

Firrmware,
preconfigured

Non
Industrial IT
certified

Industrial IT
certified

800xA
Networks

© ABB Grou

P
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800xA Networks
Enhanced network monitoring

Attribute monitored lIT certified 800xA
Networks

Device general health v v
(summary alarm)

Power supply status v v
Port connected v
Port lockdown v
Device temperature v
Early identification of network
Traffic 3 ]
[ fore problems arise.
(Packets per second & per v ssues, befo ef oblems arise
port) = :
Input Error Rate Increased uptime.
(% of bad/dropped v
packages)

Device general Health, PS Status, Port Connected and Device temp use Trap for fast update

© ABB Group _
gggréggyoggbze?}gl Slaes Power and [.wl:ld!.l-.’:h'.-lty- A'B
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800xA Networks
Portfolio

RaMa 19P-4FG-7RG DiMa 19P-4FG-7RG DiMa 10P-2FG DiLi 5P-1FG(LC2)

(NE840) (NE820) (NE810) (NE801)

Ports 19 19 10 5
4 (SFP) 4 (SFP)
- Gbps 7 (R345) 7 (R345) Z ()
1(LC2)
- 10/100 Mbps 8 (RJ45) 8 (RJ45) 8 (RJ45) 4 (R345)
Managed v v v Lightly**
RSTP v v v
. FRNT FRNT FRNT

Ring redundancy (20ms recovery time) (20ms recovery time) (20ms recovery time)
VLAN IEEE 802.1Q IEEE 802.1Q IEEE 802.1Q
Quality of Service 4 queues 4 queues 4 queues
G3 compliant v v v v
Temperature range -40 to +55°C -40 to +70°C -40 to +70°C -25 to +70°C
Fanless 4 v v v
Marine certification DNV DNV DNV DNV

Power supply

110/230V AC

Redundant 24V DC

Redundant 24V DC

Redundant 24V DC

© ABB Group
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ABB Wireless
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800xA Networks goes Wireless
Wireless use cases

Wireleas Remote
Desktop from IPad/tablet

= Wireless solutions

= Wireless networks enable

laptop and tablets to ' = iy
connect to the system and s

get complete and secure
access via remote desktop. Sptam
- Enables - %b
= Mobile workforce support
which easily can get access -
WirelessHART
to the full system. Desices

© ABB Group
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800xA Networks goes Wireless
Wireless IP networks for mission-critical applications

© ABB Group
February 26, 2016 | Slide 16
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Noée. M
Noée“M
Lt ~

- Easy to deplo

- Deliver reliability to meet or exceed factory

automation requirements

- Tropos Mesh OS leverages multiple RF
paths, channels and bands

= Controller-free architecture, no single
points of failure

- Rugged hardware for industrial use
(indoor and outdoor)

- Many applications over one network

- High capacity, low latency
= Interoperability/open standards-based

- Secure — multi-layer, defense-in-depth

security architecture

Y - wired backhaul required
for only 10-20% of routers

ety AR TRER
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