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Why Modern Rather than Smart? i

Smart Grid — Brings focus to technologies

Modern Grid — Intended to be broader

= What can be done with the technologies?
= Focus on technology integration

= How to do we get there?

= Broadens the vision

lectric delivery systems. It is needed for
for national security.
President George W. Bush, 2003




What is the Vision for the Modern Grid? MODERN GRID

Key success factors are the goals

Key technology areas enable it

Metrics measure it

The principal characteristics describe it

d-state-of-the-art system that the U.S. requires
rowth, and must be prepared to transmit and

than it does today .
Power & Energy Magazine, March 2004




Why Do We Need a Clear Vision? MODERN GRID

Create understanding

= Enable alignment

= Motivate participants

= Get traction - make progress
= Stimulate investment

= Achieve momentum

about the same size. Both are about the same
quire constant maintenance and repair. The

and maintained with tax money. The grid has to
ners of a particular line. Deregulation did not

vestment.
Luther Dow, EPRI, 2004




The Modern Grid Vision Should Meet Our Goals MODERN GRID

The Modern Grid is:
= Reliable

= Secure

= Economic

= Efficient

= Environmentally friendly

= Safe

bility and price volatility at a fraction of the price
ew generation.
Judith Warrick, Morgan Stanley, 2004




Principal Characteristics MODERN GRID

Self heals
= Motivates and includes the consumer

= Resists attack

= Provides power quality for 215! century needs

= Accommodates all generation and storage
options

= Enables markets
= Optimizes assets and operates efficiently

lanes and computers, electric power is the

f the industrial and information ages.
tts, Six Degrees: The Science of a Connected Age, 2003




Self Heals MODERN GRID

Automatically detects and responds to first-order
problems

= Quick to recover when they occur, whether the problems
are man-made or natural disasters

= Handles problems too big and fast-moving for manual
intervention

= Detect, analyze, respond and restore
= Broader, deeper, faster

= Modern Grid’s immune system

003 took hours to build up. Once it
rvice territory, it took 9 seconds to

PNNL, June 2006




Motivates and Includes the Consumer MODERN GRID

Customers see what they use, when they use it, and
what it costs

= Different products and prices to different customers
According to their preferences
According to their needs
According to their willingness to participate

= Gives system operators more options

* Involving the consumer is win - win




Resists Attack MODERN GRID

Reduce
Threat
Vulnerability
Consequences

= Deter, detect, mitigate, respond, and restore

= Physical and cyber security built in from the
ground up

= Energy security has become national security

t be addressed. The lack of a concerted,
S serious consequences from security threats to

ructure.
Erich Gunther, Power & Energy Continuity, 2002




2
&
(0]
Z
&
T
a
o
=

ty for 21st Century Needs

iIdes Power Quali
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Suitable for computers and electronics

Delivered power quality meets load
requiremen

Addresses sags, spikes, harmonics and momentary

Interruptions

rd of Trade lost power for an hour
rth $20T could not be executed

= Solutions at both system and consumer level

= Price vs. quality

Office of Electricity
Delivery and Energy

tion, loss of refrigeration at the

samples in danger of being

Reliability

NREL, 2003
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Accommodates All Generation and Storage Options PORERN xR

Decentralized, aggregated, diverse portfolio

= Plug-and-play interconnection to any source
Central, distributed, and renewable generation as a resource
Energy storage as a resource

= Open standards allow interoperability

= Real time price signals

" |ncreased investment
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Enables Markets

= Widespread, regulated and competitive
wholesale markets

= Growth of selected, competitive retail markets

= Growth of “electricity related” markets

MODERN GRID
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Optimizes Assets and Operates Efficiently MODERN GRID

More power through existing systems
= The knowledge to build only what we need
= Tools for efficient, optimized designs
= |ntelligent monitoring and diagnostics

= Enhanced asset management, work management,
outage management systems

= Reduced O&M and capital expenses

ke the grid smarter, more controllable, and able
bility to put 50% to 300% more power over

Judith Warrick, Morgan Stanley, 2004
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Summary MODERN GRID

Self heals
= Motivates and includes the consumer

= Resists attack

= Provides power quality for 215t century needs

= Accommodates all generation and storage
options

= Enables markets

= Optimizes assets and operates efficiently

14



What are the Costs?

= Technology
RD&D
Integration

= Process
Legislative change
Regulatory change
Consumer education
Technology Support
Administration

= Human Resources
Change Management
Recruiting new talent
Training

MODERN GRID

Office of Elec
De
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The Value Proposition:
A Modern Grid or Business as Usual?

Modern Grid (Benefits)

Near-zero wide-area blackouts; greatly
reduced local interruptions

Lower electricity prices
Reduced congestion costs
Improved asset utilization
More effective electricity markets
More efficient utility operations

Improved environment
More renewable generation
More efficient power system

Power quality for a digital society
Lower cost of most products
More jobs for US workers

More secure electric infrastructure
Terrorist attacks
Mother nature
Operator error

Many new consumer options

Rewards for more informed purchasing
behavior

New products built on grid's integrated
communications

Value Proposition

ctric infrastructure from the resulting economic

Business as Usual (Consequences)

MODERN GRID

Increasing number of major blackouts
More local interruptions

Higher electricity prices

Greater environment

Rising product prices

Vulnerability to attack

Limited customer choice

Modern Grid avoids the consequences of
Business as Usual

B-C=V

y
ergy

per year in additional GDP within a decade. R
Galvin Electricity Initiative, 2005 16
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Who will benefit?

Investors
= Consumers (R, C, &)
= Suppliers

= Vendors

= Asset Owners
System operators
Planners
Engineers
Maintenance managers

= Society

will cost $165B over 20 years.
ty will be $638 - 802B. The cost-

Luther Dow, EPRI, 2004

MODERN GRID

Office of Elec

Delivery
e
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