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Discussion Topics

• Smart Grid Technologies & Projects

• Framework for Evaluation of Smart Grid Projects

• Example of a Clearinghouse for Lessons Learned 
from Smart Grid Projects 

• Next Steps
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Smart Grid 
Two Way Communications…..Sensors…...Distributed Computing

Information & Communication Enabled Power Infrastructure

Distribution ConsumerTransmission SubstationMarkets   

Acting on this Information Will:
Exchanging Information Across the Electricity 

Enterprise to Improve the Efficiency, Reliability and 
Safety of Power Delivery and Utilization 
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Examples of Smart Grid Technologies –
Sensors/Controllers/Communication

Smart OutletSmart Meters

Smart 
Thermostats

Smart Panel

Phasor 
Measurement

Backscatter 
Sensors

Distribution 
Automation

Devices
Wireless Mesh 

Sensors for 
Substations

Distribution ConsumerTransmission Substation

Wireless (WiMax, Mesh Network, WiFi, Zigbee), Wired (Fiber, Power Line), 
Software/Information Management Tools
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Smart Grid Deployment Challenge: 
Lack of standard language for exchanging information

Utility Smart Grid

Intelligent Communicating  
Distributed Resources

Media Agnostic

Standard data packet for two-way communications and data exchange
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Smart Grid Projects: Early Stages of Planning 
& Deployment

• DOE Sponsored Smart Grid Projects

• EPRI Board Approved Smart Grid Demonstration 
Projects

• State Smart Grid Projects

• European Smart Grid Initiative

Demonstration Projects Designed Right Can Accelerate 
Standards and Help Develop a Comprehensive Smart Grid 

Reference Design for Utilities
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EPRI Smart Grid Demonstration Projects
Integrating Distributed Energy Resources and Demand Response

Substation/Feeder Level Energy 
Storage

C&I Customer Demand Response & 
Distributed Generation

Residential Customer 
Demand Response & DER 

Integration

EPRI’s IntelliGrid Architecture Will be the Foundation for The Smart Grid Demos

Smart Grid Infrastructure Used to Build an Integrated Dispatchable Demand Side Resource
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Smart Grid Demonstration Approach

• Integration of DER with Utility Operations

• Ensure Interoperability of DER

– Demonstrating use of common language to exchange information with 
distributed resources from various manufacturers

– Multiple use of communication and metering infrastructure for control, 
measurement & verification of the dispatchable resource

Shared Learning from Multiple Demonstrations and Use of EPRI’s IntelliGrid 
Architecture will Lend to Expandability, Scalability, and Repeatability

Distribution Control 
Center

External 
corporations

Market 
Operator

Transmission
Operator
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EPRI Smart Grid Project Evaluation

• Planning Phase (Before Implementation)
– Building the Architecture of Smart Grid
– Designing of Experiments (e.g., Consumer Response 

to Feedback)
– Plan for Smart Grid Performance Evaluation

• Commissioning Phase (During Implementation)

• Performance Monitoring Phase (After Implementation)
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Using IntelliGrid Methodology to Develop the 
Smart Grid Architecture

• Business Case/Cost Benefit Analysis

• Define Requirements of Each Smart 
Grid Application using the Use Case
Process

• Design an Architecture for Security, 
Data Management and Network 
Management

• Select Technologies, Finalize Cost 
Benefit Assessment

Automated
Meter

Reading

Data Management
Network Management

Security

Energy
Markets

EPRI’s IntelliGrid Methodology is Accepted as an International Recommended 
Specification and an Industry Best Practice to Architect a Smart Grid

IntelliGrid 
Methodology for 

Developing 
Requirements for 
Energy Systems
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Use Cases for Each Smart Grid Application: 
Key to Defining Requirements

T 
I M

 E

Sharing Use Cases from All Smart Grid Projects Will be a Key to Developing 
an Industry Best Practice for Smart Grid Architecture

Use cases are the 
descriptions of smart grid 

applications

They define the important 
actors, systems and 

technologies that are part 
of the smart grid 

applications

They define the 
requirements for these 

technologies and systems
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Consistent Framework for Designing of Experiments 
Supported by the Smart Grid Project

Feedback Studies - % Electricity Savings; Direct and Indirect 
Feedback
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Example of Multiple Studies Showing Effectiveness of 
Feedback to Consumers in Reducing Energy Consumption 

Consistency 
in Design of 
Experiments 

Key for 
Comparing 
Apples to 

Apples
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Plan for Smart Grid Project Performance 
Assessment

Value Attributes Metrics Examples

Distribution Reliability Outage Duration (SAIDI), Outage Frequency (SAIFI)

Grid Reliability Loss of Load Probability (LOLP), Number of Major Events 
as Defined in Section 311 of the Federal Power Act

Power Quality Momentary Interruption (MAIFI), Voltage Sags (SARFI), 
Harmonics, Unbalance

Utilization Load Factor (Average to Peak), Asset Utilization Factor, 
O&M Labor Utilization factor

Sustainability
Efficiency: Delivery System Losses, Information Enabled 
End-Use Energy Efficiency; Environmental: CO2 footprint 
of delivery system

Market Efficiency Extent of participation of distributed resources in the energy 
market

Safety Public and worker safety

How to Assess the Value Enabled by the Smart Grid Project?
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Smart Grid Project Assessment List 

Architecture for data management, network management, security 
upon which smart grid applications can be developed

Use cases to support the smart grid applications that are planned 
for the pilot

Comprehensive cost benefit analysis that includes an assessment 
of societal benefits

Clearly defined plan/metrics on how the performance of the pilot
project will be assessed

Clearly defined plan on how pilots will evolve into full scale 
deployments?
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Smart Grid Information Clearinghouse

• Background Documents – white papers, executive summaries, important 
high level references

• Standards Reference – including current status of standards and links to the 
activities under way

• Projects Database – smart grid projects, objectives, contacts, status

• Use Case Library – defining requirements for smart grid applications

• Technology Library with smart grid requirements organized as a function of 
technology and application

• Business cases – costs and benefits of smart grid applications

• Application experience and lessons learned from actual demonstrations
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Example of Information Clearing House:
AMI Project Google Map
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Drill Down to Any AMI Project for Basic 
Information



20© 2007 Electric Power Research Institute, Inc. All rights reserved.

Discussion Topics

• Smart Grid Technologies & Projects

• Framework for Evaluation of Smart Grid Projects

• Example of a Clearinghouse for Lessons Learned 
from Smart Grid Projects 

• Next Steps



21© 2007 Electric Power Research Institute, Inc. All rights reserved.

Next Steps

• Finalize the Smart Grid Project Assessment Framework

• Work with DOE to Develop the Database for the Joint 
EPRI-DOE Smart Grid Information Clearinghouse

• Coordinate the Use Case Development Process across 
the Industry

• Continue to develop the content to accelerate the 
standards development in key areas in Smart Grid 


