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Fd ustry Challenges

Basic end user challenges haven’t changed much

— Unscheduled downtime

— Legacy assets/ lifecycle cost

— Retiring workforce / knowledge transfer
— IT & OT groups function as silos

— Economic factors

But there are other factors now

— Technology is changing fast
— Skills requirements are also changing
— New workers want to work differently




Digital Technologies

Driving innovation

Virtual/ augmented Software-defined

Time-sensitive

reality machines Machine learning networking Big data
= = QL0 Y
- o O —©
O— O
@ ;}/FJ OC% o1 Ho
—0
Inexpensive computing Cloud computing Cybersecurity Connectivity Blockchain
° ° &b /\
[I::iD ? og -20 ram DO@D-%%
en [1lfle i £ 9 ?'3 5G

AL IR D
FAmpmw



Trends in Industrial Automation

Automation industry is evolving quickly

—IT/ OT convergence

— Commercial product adoption in automation

— Open, standards based and interoperable systems
— Lean automation architecture

— Portable applications

— Procedural automation

— Modularization

— Project Execution

— Industrial Internet of Things (lloT)
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Trends in Industrial Automation

Modularization

NAMUR

The Open Group / ExxonMobil

Modular Production and Decentralization are
Key Elements of Industry 4.0 and IOT

Flexible adaptation of smart
production (o changing
requirements by replacing or
expanding indridual modules.

Awvirtual copy of the plant or

part of t which is crealed by
linking sensor data (physical
processes) with virtual plant
and simulation models

MODULAR
PRODUCTION

REAL-TIME
A CAPABILITY

VIRTUALI-
ZATION

The capability to collect and
analyze data and prowde the
derved insights sufficiently quick

Tha ability of Cyber-Physical
Systems, humans and plants
to connect and communicate
with each other.

SERVICE
ORIENTATION

INTER-
OPERABILITY
QOffering of services (of cyber-physicel
sysiams, humans or planis) via the
Internet of Services

DECENTRAL-

IZATION
The ability of cyber-physical
systems within plants fo make
decisions on their own

Key Elements of Industrie 4.0 and IoT (Source: NAMUR)
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ExxonMobil's Open System Architecture Vision
(Source: ExxonMobil)
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Project Execution
What is the problem?

Oil, gas and chemicals projects 64% of projects today are facing 73% are reporting schedule
have been engineered the same cost overruns* delays*
way for decades.

New approaches are required
and expected to drive significant
project and lifecycle savings.

*Source: 2014 EYGM Limited A\ Hk HB
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Project Execution

Things need to be done differently

— Large greenfield projects
— Leverage new technologies

— DCS vendors / EPC’s focus on Project Execution

ABB Intelligent Projects

Installation

and loop
check

Commissioning Support Decommissioning
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Software Software Acceprance
[‘ build """ testing “ testing
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Cloud engineering Digital marshalling Standardization

Standardization

Automated data management

Automated data management

Universal 10
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The Digital Revolution

Digitization of Industry

— Cloud & Fog computing

— Advanced Analytics

— Artificial Intelligence

— Edge Devices

— Digital Twins

— Augmented Reality / Virtual Reality
—“...as a Service” / Business models
— Mobility

— Rise of system integrators and application developers
— Hybrid lloT approach (Edge + Cloud)
— Driving new skill areas in industry

Virtual Reality

VRin control room design

Ramp Handling at Changi Airport

Object Aspect Object Aspects

Graphics
Faceplates
Alarms
Trends
Video
Documents
Drawings
Health

Digital Twins

Digital representation of a physical
object

Machine Learning
Targeted herbicide spaying
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The Digital Revolution
ABB Ability™ Platform

At the core of ABB’s digital solutions

ABB Ability Cloud
Gateway Data Applications
Store, Manage, Filter, Visualization, Analytics,
Aggragate, History Optimization, Stimulation, Control
2 ABB Ability Edge
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The Digital Revolution

The future will be different

Random thoughts

— Digital transformation will be critical to success
— But digitalis only part of the story...
— There are stillchallenges to overcome:
e Cyber security
e Data security
e Confidentiality / privacy
— lloTis NOT one size fits all
— Humans will still play a critical role:
 Knowledge capture
 Data only produces insights, people take action
 Technology and skill sets willchange

— Things willbe done very differently
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How is Collaborative Operations different from our digital offerings?

Digital offerings produce actionable insights; Collaborative Operations amplifies actions through people

Customer
Apps, view installed
assets, view
operations

Consultant
Analysis, advanced
maintenance,
operations
optimization

3d party
Analytics, services,
generate solutions

ABB engineer
Remote connection,
updatetask list, live

monitor progress

ABB collaboration

expert
Root Cause Analysis,
advanced services
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People

_ insights for engineers at the mill level.
Data gets aggregated and analyzed in the

cloud and is available to key stakeholders of
Q the collaborative operations ecosystem so

they can make data driven business
decisions

Web portal
8 Edge devices/ Fog
|[Collaborative Operations o .
Datafrom devices like motors, drives

Eco syst em etc. are gathered by sensors and
transferred to Edge devices for analysis

C"b ° %ob'o Advanced algorithms analyze data
l T | | | |7 automatically and present actionable
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