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The Power Industry is Changing

Generational Turnover in Equipment and Staff

30% of the electric utility workforce is projected
to retire within the next 5 years

Price and Demand Fluctuations,
Regulations, Renewables

Renewable energy predicted to become the world'’s
largest source of electricity within 15 years
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Macroeconomic & Technology Forces Are Driving Change

Macro Drivers Technology Drivers

O The world needs more power now and in the future O Theindustrial internet ... big data & cloud-based

O Quality of electricity supply correlated to higher levels analytics driving increased efficiency

of GDP per capita O Advanced Manufacturing .. Changing the way

O Emerging markets will remain drivers of growth capital-intensive structures are designed and
(expected 57% of global GDP in 2015 compared to manufactured

42% in 2000) O The Global Brain ... global digital communication,
O Focus on more generation AND efficient distribution crowdsourcing, open collaboration (E.g. digital)

New Challenges for Energy Players

Balancing the fuel mix (Fossil, Nuclear, Renewables, Distributed Generation and Storage)
Reliability of power delivery and quality ... building resilience and managing industrial risk
Asset level visibility

New revenue sources .. Valuing and allocating investments optimally

Aging workforce and knowledge capture ... And Technology Integration
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Our Perspective On the Future of the Power Sector

Powering the Future

Leading the Digital Transformation
of the Power Industry

“.. The future of the power sector is a new value chain augmented
and interconnected by digital technologies — one where both power
and information flow in multiple directions; all actors add value; and
the overall efficiency, cost-effectiveness, resilience, and sustainability
of the system are enhanced through information sharing, openness,
collaboration, and coordination between stakeholders through the
right set of incentives.

It will encompass three key elements:

(1) adigital centralized generation pillar, relying on a mix of fossil
fuel and renewable sources;

(2) adigital grid, connecting generation and consumption, and
enabling the multidirectional flows of energy and information

(3) adigital consumption pillar, improving consumption patterns
along with distributed generation and storage capacity.”

Reference: Powering the Future: Leading the Digital Transformation of the Power

Industry, Authors: Marco Annunziata, Ganesh Bell (2016)
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Additional Perspectives
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The views expressed in this White Paper are those of the author(s) and do not necessarily represent
the views of the World Economic Forum or its Members and Pariners. White Papers are submitted to
the World Economic Forum as contributions to its insight areas and interactions, and the Forum
makes the final decision on the publication of the White Paper. White Papers describe research in
progress by the author(s) and are published to elicit comments and further debate.

Source: Accenture research for the Digital Transformation of Industries project

o000
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There is Hope in Technology

®

Machine Instrumentation, Plethora Utilities Can Leverage
New Sensing Types of Data Innovation from
Other Industries
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But Existing Technology is
Complicated and Fragmented

]

Disconnected Dataq, Only 2% of Data Narrow, Niche
Disconnected People Is Analyzed Products

A fragmented technology stack,
an uncertain game plan forward
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Key Challenges to Operational Success

E23

Equipment Reliability Plant Availability O&M Costs
Low visibility into equipment Limited in-house analysis Shrinking O&M budgets
condition . . o ,
Disconnection between OT, Firefighting over proactive
Expensive unplanned IT, and external sources prioritizing
downtime
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Few Assets Wear Out In a Predictable Time Interval

Less than 5% of
failure modes Deviation
follow an

Unplanned Outage Maintenance

age/usage related
failure pattern.

Source: PWC Asset management:

Powering your journey to success H
May 2014 Llfe

Time
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GE's Digital Power Plant




Powerful Apps on a Powerful Platform

Business Optimization
fi

Profitability and Growth

Operations Optimization
Productivity and Flexibility

Asset Performance
Reliability and Availability

Predix™

Cloud Platform for the
Industrial Internet

Advanced Controls Cyber
/Edge Computing  Defense for
Analytics and Actions at the Edge Industrial Operations
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Machine & Equipment Health Reliability Management Maintenance Optimization
Centralize data across enterprise Predictive analytics Maximize asset value
Visualize data for insights Expert diagnostics Manage risk

Self-learning knowledge base

Get Connected Get Insights Get Optimized
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Asset Performance Management Solution Map

Q Machine & Reliability Maintenance
Modules Equipment Health Management Optimization

Connectivity Predictive Diagnostics Performance Benchmark

Asset Maintenance

Anomaly Detection Notification Management Strategy/Scenarios

Capabilities Asset Condition Monitor Case Management Financially Optimized
Asset Strategy
Data Work Bench Response Management Work Scoping & Prioritization
Analytics Work Bench Knowledge Management Inventory Optimization
Integrated OT + IT Platform
Predix
Cyber Security Digital Twins Mobility Controls IT Integration
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Asset Performance Management
Provides Unified View for
Effective Management of Assets

Data Turns into Predictive Insight
Strategically Maintain Plant Equipment

One View for Collaboration, Notification
and Knowledge Management
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Asset Performance Management
Empowers People to Make Better,
Faster Decisions

Captures Knowledge at Every Point
Machines | People | Process

Systematically Catalogs and Makes
Available Insight

Institutionalizes Tribal Knowledge
for a New Set of Workers

Digitize cases
Upskill less experienced engineers
Facilitate collaborative diagnosis
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Predix: Connecting Data and People
Throughout the Organization

© 2016 General Electric Company, All Rights Reserved






