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Electric Power Research Institute

Collaboration.....Technical Expertise....Thought Leader

* Not for profit, collaborative electricity research
organization with more than 450 participants in over
40 countries

* International funding accounts for nearly 20% of total
program

« U.S. utilities placed approximately 80% of their R&D
iInvestment with EPRI in 2012.

IR * Independent electricity research in:
SRS 7 — Generation
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— Environment
— Power Delivery & Energy Utilization

— Nuclear

1600+ R&D projects annually, ~$380M R&D funding
and 10 to 1 average funding leverage
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EPRI Smart Grid Demonstrations

* Deploying the Virtual
Power Plant

* Demonstrate Integration
and Interoperability

 Leverage information and ,
Communication A W o :
Technologies . . =

* Integration of Multiple
Types of Distributed -\ £
Energy Resources (DER): 1

* Distributed Generation
Renewable Generation

* Storage
* Demand Response

x Multiple Levels of Integration — Interoperability
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Smart Grid Demonstration - 18 Collaborators

Hydro Québec (Pending new member)
Wisconsin Public Service
Central Hudson Gas & Electric

Exelon (ComEd/PECO) _
Con Edison
Ameren :
FirstEnergy/JCP&L
it ESB Networks

Southwest Power Pool Electricité de France

Salt River Project IN==]

Southern California Edison Duke Energy
PNM Resources TVA

Entergy Southern Company

Collaborator
Collaborator & Host Site
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American Electric Power Demonstration Project
“Virtual Power Plant Simulator”

Critical Integration Technologies and Standards
* Modeling - Simulation -« Forecasting <Planning <OpenDSS - GridLAB-D

Distribution Dolan Technology Center

Operations plus

Center AEP Facilities at Other
System Locations

Ice Bear, Na$ Battery, Solar PV,

Solar Conc., Wind, PHEV, CES
COMMUNICATIONS

Virtual Power Plant
Simulator South Bend, Indiana Substations and Circuits
(VPPS) Physical Resources
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PNM

High-Penetration PV thru Grid Automation and Demand Response

Critical Integration Technologies and Standards
» Intelligrid-Based Use-Case Analysis + Zigbee/Homeplug, BACNET — Customer Side
« [EC Standards — Utility Side » CIM - Operations Integration
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COMMUNICATIONS

Distributed Resources

Distributed Resources Energy Efficiency Demand Response
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A Case Study on
Volt-VAR Control Integrated with

Wind Turbine Inverter Control

Networks

=53

A constant voltage mode of operation can
be delivered through variation of VAR

output, independent of MW generation.

The reactive power capabilities of modern wind turbines can be

used for arange of objectives, such as loss reduction, local voltage
control and reactive power export.
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A Case Study on @ Networks
Smart Green Circuits

Dungloe
Closed loop MV operation
Embedded wind

Local voltage optimisation

Galway

20KV conversion
Local voltage optimisation
Amorphous core transformers
Smart Fault Passage Indicators
CVR (Rural OH Network)

Sallynoggin, Dublin
VR (urban UG network)

Kerry
CVR (rural OH network) =2

An arc suppression coil protection system has Shtaigtome. Nl
helped reduce costs; fault finding time has been P e
reduced from 9 hours to 1.5 hours, and measured

continuity of performance improved by 100%.

A “self-healing” circuit has operated successfully in over 12

separate incidents, with faulted sections isolated and supply
recovered to remaining customers within seconds.
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Demonstration Cross Collaboration Opportunities
Based on Highest Priority Smart Grid Issues
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Smart Grid Demonstration Members
Primary Integrated Technologies & Applications Host Site Colloborators Collaborators
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Together...Shaping the Future of Electricity
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