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EPRI Smart Grid Demonstration Initiative
Leveraging Today’s Technology to Advance the Industry

• Deploying the Virtual 
Power Plant

• Demonstrate Integration 
and Interoperability

• Leverage information &Leverage information & 
Communication 
Technologies

• Integration of Multiple• Integration of Multiple 
Types of Distributed 
Energy Resources (DER):
• Distributed Generation

• Storage
• Demand Response

• Renewable Generation
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• Multiple Levels of Integration - Interoperability



Smart Grid Demonstration - 21 Collaborators 
Several Pending New International Membersg

H d Q ébWisconsin Public Service

Exelon (ComEd/PECO)

Ameren

KCP&L

Hydro-Québec

Central Hudson Gas & Electric

Con Edison
KCP&L

Southwest Power Pool

SMUD

Salt River Project

FirstEnergy/JCP&L

ESB Networks

Electricité de FranceSalt River Project

Southern California Edison

PNM Resources

CenterPoint Energy

American Electric Power

Duke Energy

Tennessee Valley AuthorityCenterPoint Energy

Entergy
Tennessee Valley Authority

Southern CompanyCollaborator
Collaborator & Host Site
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Several “Mini-Demo’s” Underway



Collaboration Results in Richer Research 
Results and Value to Industryy
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EPRI Smart Grid Resource Center
www.smartgrid.epri.com
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Southern Company Demonstration Project

6© 2011 Electric Power Research Institute, Inc. All rights reserved.



Conservation Voltage Reduction For Efficiency 
& Demand Response – Matt’s “Cartoon”p
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Distance from Substation



American Electric Power Demonstration 
Projectj
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AEP Approach to 
Smart Grid Technology SimulationsSmart Grid Technology Simulations

1 Single-Technology Impact 
The single technology simulations isolate the impact ofThe single-technology simulations isolate the impact of 
each particular technology. 

2 Cross-Technology Impact gy p
Cross-Technology simulations study potential impacts 
of the combination of smart grid technologies. 

3 C F ti lit (C Utili ti ) I t3 Cross-Functionality (Cross-Utilization) Impact
Understanding concurrent utilization opportunities for 
the same technology
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Simulation & Deployment  
NE Columbus, OH Circuit

• OpenDSS Model 
For CES Unit

STATION

CESCESCES CES

For CES Unit 
• Modes:

4 discharge– 4 discharge 
– 3 charge 

• AMI Data 
Imported intoImported into 
OpenDSS for 
Circuit Modeling
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AEP SG DEMO Project – Primary Objective 

Models for technologies that will be applied to Smart Grid 
circuits and develop simulations of how these technologiescircuits and develop simulations of how these technologies 
will interact.  

CES is a distributed fleet of 
small energy storage units 
connected to the secondary 
of transformers serving a 
few houses or small 
commercial loadscommercial loads.

STATION

CESCES CESCESCESCES CES
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Community Energy Storage (CES)



Exelon (ComEd / PECO) Host Site Update
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ComEd: Customer Applications Plan (CAP)

IBR: Increasing Block Rate

CPP C iti l P k P i iCPP: Critical Peak Pricing

PTR: Peak-Time Rebate

DA-RTP: Day Ahead Real

CPPPTR

DA-RTP: Day-Ahead Real-
Time Pricing

TOU: Time of Use
CPPPTR

TOU
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IBR
DA‐RTP

TOU



Enabling Technology Variables
Evaluations – Technologies Provided for Free and for Purchase

Web Web + IHD Basic Web + IHD Advanced Web + IHD + PCT
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Balancing the social side with the technology
Testing combinations including time-based rates, enabling technologies, and consumer 
education with on “Opt Out” Method of Residential Enrollmenteducation with on Opt-Out  Method of Residential Enrollment

RATE TYPES
• Flat
• Increasing 

Block
• Critical Peak Technology

W b• Peak-Time 
Rebate

• Day Ahead RTP
• TOU

• Web
• Basic IHD
• Advanced 

IHD
Ad & PCT

CONSUMER
EDUCATION

• Adv & PCT

EDUCATION
• None
• Basic AMI
• Complete
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Opt-Out Results after 9 Months
Note: These are preliminary results, further analysis is underway

About 8500 Customers

p y , y y

– Assigned a new electric rate
– Provided enabling 

technologiesg
– Given option to “Opt-Out”

Percentage of Customers 
Opting Out (so far)?

1 2%1. 2%
2. 17%
3. 41%
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ESB Networks Demonstration Project
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Wind generation as % of system demand
Monday 5th April 2010
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ESBN Wind Demonstration Project

Exploration of Voltage / Var control on Distribution 
connected windfarms

Use of voltage regulators to limit voltage rise

Single transformer cluster stations for windfarms
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Con Edison Demonstration Project
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Consolidated Edison Company of New York

Distribution Control Center (DCC)
• Added visibility into customer domainy
• Additional capabilities for distributed resources
• Early detection / prediction allows proactive response
• Enable treatment of DER as virtual generation
• Planned API integration with next generation systems

Buildings

DR

Distributed
Energy

Resources
(DER)DRCCDRCC

ISO

DCC

DR
Systems

Customer
Owned

DRCC
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21
Owned

Generation



Con Edison Smart Grid Demonstration Project
Animation

EPRI You Tube Channel: 
http://www.youtube.com/user/EPRIvideos
This Animation:
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This Animation: 
http://www.youtube.com/watch?v=uBdO7N88o98



Questions

Together…Shaping the Future of Electricityg p g y

Th k YThank You
Matt Wakefield

mwakefield@epri.com
865-218-8087865-218-8087
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