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DE-AC26-04NT41817

This presentation was prepared as an account of work sponsored 
by an agency of the United States Government.  Neither the United 
States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes 
any legal liability or responsibility for the accuracy, completeness, 
or usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or 
any agency thereof.  The views and opinions of authors expressed 
herein do not necessarily state or reflect those of the United States 
Government or any agency thereof.
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Modern Grid Strategy Team’s Role

Mission – Accelerate the modernization of the Grid in the U.S.
Develop a vision for the Smart Grid
Reach out to stakeholders to get input and consensus
Assist in the identification and resolution issues
Promote testing of integrated suites of technologies
Communicate concepts to assist interested stakeholders

MGS is an “Independent Broker” for the Smart Grid
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Principal Characteristics

The Smart Grid is “transactive” and will:

Enable active participation by consumers

Accommodate all generation and storage options

Enable new products, services, and markets

Provide power quality for the digital economy

Optimize asset utilization and operate efficiently

Anticipate & respond to system disturbances (self-heal)

Operate resiliently against attack and natural disaster
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What is the right sequence?

Consumer
Enablement

AT addresses congestion 
and integrates with RTO’s

AAM helps utilities reduce costs and operate 
more efficiently

CE empowers the customer and enables 
grid interaction

AD improves reliability and 
enables self healing Advanced Distribution

Advanced Transmission 

Advanced Asset Management
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Utilities (What’s in it for my shareholders?)
Consumers (What’s in it for me?)
Society (What’s in it for us?)

We get what we reward!
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Opportunities
Rate of return
Operational Benefits
Improved Customer Satisfaction

Cost
Risk of cost recovery

Utilities are the engine for investment in Smart Grid
9



Office of Electricity 
Delivery and Energy 

Reliability

MODERN GRID
S  T  R  A  T  E  G  YConsumer Value Proposition

Opportunities
More reliable service
Lower bills
Transportation cost savings
Information, control, options
Sell resources into the market

Cost
“Consumer always pays”

Is this compelling?
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Opportunities
Downward pressure on electricity prices
Improved reliability reducing consumer losses
Increased grid robustness improving grid security
Reduced emissions
New jobs and growth in GDP 
Opportunity to revolutionize the transportation sector

Cost
No incremental cost?

Does the societal value proposition make it compelling?
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A significant change management effort is needed:

Why do we need to change?

What is the vision?

Who’s in charge?

What is the value proposition?

Consumer education, alignment, and motivation is critical

Metrics needed for accountability and to monitor progress

Active leadership by stakeholder groups needed

Our challenge is to align under a common long-term vision and make our 
short-term investment decisions consistent with the “end in mind”.

13



Office of Electricity 
Delivery and Energy 

Reliability

MODERN GRID
S  T  R  A  T  E  G  YTechnical

Interoperability and scalability
Large number of consumers actively involved
Decentralized operations with 2-way power flow
Getting the communications right
“Future proofing” the technologies
Cyber Security
Conversion of data to information to action
Market driven

Where will the skilled resources come from?
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Time based rates – incentives for consumers to become 
actively involved

Clear cost recovery policies – uncertain cost recovery 
increases investment risk 

Policy changes that provide incentives and remove 
disincentives to utilities – investment in a Smart Grid 
should make business sense

Societal benefits – quantified and included in business 
cases

Increased PUC workload – impact on Smart Grid 
implementation

Move at the “speed of regulation”
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Consistency among state PUC’s
Potential cost of “Cap and Trade”
Future proofing vs. stranded assets
Consumer privacy concerns
Integrated Resource Plans
Least cost 
Used and useful
New operating and market models

Enable movement at the “speed of value”
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RTO

Load
Serving
Entity

R, C, I
Reseller

PHEV, 
etc.

Wholesale Markets

Retail Markets

Regulated Markets
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PHEV’s without a price signal
AMI deployments without interoperability and cyber 
security standards in place
Integrated communications platform without clear 
understanding of future requirements
Deep deployment of interconnected Distributed 
Energy Resources without advanced distribution 
management systems

Longer term planning – keeping “the end in mind”
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For More Information

The Modern Grid Strategy
Smart Grid Newsletter
EPRI Intelligrid
Galvin Electricity Initiative
GridWise Alliance
GridWise Architecture Council
European SmartGrid 
Technology Platform
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http://www.netl.doe.gov/moderngrid/
http://www.smartgridnews.com/
http://intelligrid.epri.com/
http://www.galvinpower.org/
http://www.gridwise.org/
http://www.gridwiseac.org/
http://www.smartgrids.eu/
http://www.smartgrids.eu/
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Contact Information

For additional Information, contact

Modern Grid Strategy Team

http://www.netl.doe.gov/moderngrid/

304‐599‐4273 x101

http://www.netl.doe.gov/moderngrid/
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Why Modernize the Grid?

Demand is going up 
Prices going up
Unreliability is costing consumers billions of dollars
Today’s grid is vulnerable to attack and natural disaster
An extended loss of today’s grid could be catastrophic to 
our security, economy, and quality of life
The benefits of a modernized grid are substantial

Running today's digital society through yesterday's grid is like running the Internet 
through an old telephone switchboard.

Reid Detchon, Energy Future Coalition
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Jobs and the economic downturn
U.S. dependence on foreign energy 
sources
Climate change
National security
50 coal plants canceled / delayed since 
January 2007
Impact of electric vehicles
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Cost to Modernize
$165B over 20 years

$127B for Distribution
$38B for Transmission

~$8.3B per year (incremental 
to business-as-usual)

Current annual 
investment - $18B

(Source: EPRI, 2004)

Benefit of Modernization
$638B - $802B over 20 
years 
Overall benefit to cost 
ratio is 4:1 to 5:1

Thus, based on the underlying assumptions, this comparison shows that the 
benefits of the envisioned Future Power Delivery System significantly outweigh the 
costs. (EPRI, 2004)
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Consumer Enablement Solutions

Smart Meters & 2–way communications
Consumer Portal / Home area network
Meter Data Management
Time of Use Rates
Customer Information System
IT upgrades
Customer Education
Demand Response and DER

CE empowers the customer and supports grid operations
26



Office of Electricity 
Delivery and Energy 

Reliability

MODERN GRID
S  T  R  A  T  E  G  Y

27

Advanced Distribution Solutions

Smart sensors and control devices
Distribution Management System
Advanced Outage Management
Distribution Automation 
Geographic Information System (GIS)
DER and Micro-grid operations
Advanced protection and control

Advanced Distribution enables “Self Healing”
27
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Advanced Transmission Solutions

Substation Automation
Advanced regional operating applications (RTO)
Wide Area Measurement System (WAMS)
Advance materials and power electronics
Hi-speed information processing
Modeling, simulation, and visualization tools
Advanced digital protection

Deeply integrated with CE, AD, and AAM – AT optimizes transmission 
operations
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Advanced Asset Management Solutions

Advanced sensors
System Parameters
Asset “health”

Integration of grid intelligence with other 
processes:

Operations to optimize asset utilization
T&D planning 
Condition-based maintenance
Engineering, design, and construction 
Work and resource management
Customer service

Integration of CD, AD, and AT with asset management processes will 
dramatically improve grid operations and efficiency
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Distribution 
AAM

Maintenance

Planning

Design/ Build

Asset 
Utilization

Transmission 
AAM

CE

Consumer 
HAN

MDMS

DR

Time-based 
Rates

AMI

DMS

Distribution 
S&M, Comm

ADO

Micro-grid 
Operation

DA

OMS

Distribution 
GIS

Data 
Mart

The “Big Picture”

SA

Congestion 
Management

Transmission 
S&M, Comm

ATO

ISO/
RTO EMS

Transmission 
SCADA

Transmission 
GIS
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