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Evolution
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Prosthetic hand

What type of controls operate the filters? 

Time pulse

Cable & pully?



Energy & Water Automation Conference | 5–8 August 2019 | Orlando, Florida, USA | OMNI Championsgate Resort
© 2019 by the International Society of Automation (ISA). All rights reserved. No part of this work may be reproduced, stored in a retrieval system, or transmitted in any form or by means, 
electronic, mechanical, photocopying, recording or otherwise, without the prior written permission of the publisher.

Today’s Technology Enablers of Industry X.0 (4/5/6)
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I4.0 design principles

Interoperability
Making sure everything plays 

well together

1
Virtualization

A virtual digital copy of the 
factory or assets

2
Decentralization

Greater autonomy and putting 
intelligence at the lowest 

practical level

3

Real Time
Data collection and analysis on 

the fly

4
Modularity

Flexible adaptation for ever-
changing requirements of 

individual modules

5
Services Orientation
Offers services of cyber-

physical systems over the web

6
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Hundreds of models representing change
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Cyber Physical Systems

• Self Configure
• Self Adjust
• Self Optimize

5 
Config

2 Conversion
Data to Information

• Smart Analytics
• Asset health
• Data correlation
• Degradation & Performance prediction

1 Smart connected
• Plug and Play
• Tether free communications
• Sensor networks

3 Cyber
• Digital twin model
• Time machine for variation identification
• Data Clustering

4 Cognition
• Visualization (mobile, desktop, wearable)
• Decision support, Dashboards, diagnostics tools 
• Integrated simulation5 Functional

Layers Attributes
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9 Pillars of Industry X.0
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The Digitalization of Transportation

 65% of the nation’s consumable goods are 

trucked to market

 Driver shortages are totaling 50,000 & 

expected to reach over 250,000 by 2022.
 New generation doesn’t see truck driving as a career option

 Significant deaths due to driver fatigue is increasing regulation 

 Of the 700B income annually; 50% goes to the driver
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Every Vertical industry will benefit differently
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Why all the “revving up” over I4.0?
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The Miracle recovery

2nd Largest Economy
In 10 years

Leading up to WWII

Down to 27%

 Resilience of the Japanese people
 Highly disciplined culture
 Edward Deming
 US offered the latest technology to help rebuild

Today
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Brownfield        vs        Greenfield
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Brown vs Green - What’s the big deal? 

Russia

China

Mexico

South America

Africa

UK

France

Spain

Norway

Australia

Japan

India

USA

Canada

China
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STEM Graduates

By 2030, China and India 
will account for more than 
60% of the OECD and 
G20 STEM graduates

Including BRIICS 
countries as a whole (Brazil, 
the Russian Federation, India, Indonesia, 
China and South Africa)

¾ all STEM graduates
(Organization for Economic Co-operation and Development 
(OECD)
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Connecting the dots….
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Who’s prepared for digital? 

McKinsey & Company
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Who’s prepared for digital? 

Asset intensive 
but low in 

digital maturityLagging… 
Digitization of 

Work

McKinsey & Company
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Reducing workforce errors
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Options changing the game

Perpetual

Subscription

Hybrid

Cloud

On Premise

Hybrid

Full Cloud On-premiseHybrid

o Predictive Analytics
o Condition Management
o Process Historian
o Downtime/OEE
o MES
o Recipe Management
o CMMS/APM

Subscription Candidates:

Operating budget friendly – no need to capitalize
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Bottom line…

 Change is under way
 Most industries have to adjust to stay competitive

 Digital focus is trending toward increasing operational efficiency through: 
 Better management of assets 
 Optimization/Digitizing work
 Lowering cost of ownership 

 It will play out differently in vertical segments

 Green has clear advantages
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National Association of Clean Water Agencies (NACWA)
“Digital Utility of the future” 

“Technological advances in Cloud computing and communications, 
coupled with analytic capabilities are enabling clean water utilities to 
better use the data they already have to:

• Reducing Operational Costs
• Managing and Mitigating Risks
• Enhancing the Customer Experience
• Improving Financial Execution
• Optimizing Asset Performance and Uncovering Hidden Value.
• Maximizing the Engagement and Efficiency of Employees
• Integrating Water Quality, Policy and Performance”
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Map out potential benefits

Should be you…

Not you? 

Could be you…
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Why map out potential benefits

Benefits: Expands our thinking
• Create a vision & purpose for stake holders on a single page
• Establish leadership & strategic thinking
• Align | Prioritize | Focus
• Evaluate benefits & impact ($$ & soft impact)
• Get off the sideline & get in the game…

Get in the game….
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Thank you
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