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EPRI Smart Grid Demonstrations

• Deploying the Virtual 
Power Plant

• Demonstrate Integration 
and Interoperability

• Leverage information & 
Communication 
Technologies

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

• Storage
• Demand Response

• Renewable Generation
• Distributed Generation

• Multiple Levels of Integration - Interoperability
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Overall Project Plan & Status

• See Handout for subtask list reference
• Four Primary Tasks

– Task 1: Analytics
– Task 2: Critical Integration Technologies & Standards
– Task 3: Smart Grid Demo Host-Sites Project Plan
– Task 4: Technology Transfer

• Over 30 deliverables in 2009/ early 2010
• Survey Form – Feedback on Technology Transfer
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Task 1 Status & Deliverables

NowSmart Grid DER Project Assessment10189451.6
Dec/JanCost Benefit Assessment Framework10203421.5
NowThe Green Grid: CO2 Reduction by a SG10169051.4
Dec/JanDER Ops & Planning Tools Analysis10203851.3
Dec/JanDER Integration Framework10203131.2
Dec/JanRegional Drivers & Barriers to DER Integration10203121.1
DateDescriptionProduct IDTask

ID Task 1: Analytics on Integrations Approaches & Impact of DR
2008 2009 2010 2011 2012 2013

Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2

1

2

3

4

5

6

1.1 Develop Regional Profiles

1.2 Develop Integration Framework

1.3 Identify & Evaluate Analytical Tools

1.4 Develop and Evaluate Approaches for CO2 impact 

1.5 Develop Framework for Economic Assessments

1.6 Develop Scope and Mapping of SG Projects

Task 1: Analytics on integrations approaches and 
impact of Distributed Resources
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Task 2 Status & Deliverables

ID Task 2: Critical Integration Technologies & Systems
2008 2009 2010 2011 2012 2013

Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2

1

2

3

4

5

6

2.1 Architecture Reference Design for DER Integration

2.2 Develop DER Information Exchange Models

2.3 Develop Comm Interfaces & Control Algorithms for DER

2.4 Develop Aggregation Methods & Tools

2.5 Develop DER Controller Requirements

2.6 Lab Trials of Critical Integration Technologies

Task 2: Critical Integration Technologies & Systems

Dec/JanDecision Support for DR Trigger. Connect retail to 
wholesale markets. Proof of Concept

10203112.3

Dec/JanDER Aggregation Methods & Tools10203142.4

Dec/JanUtility Reference Guide to NIST Smart Grid Roadmap10203432.1

Feb/MarPV Inverter Communication SpecificationTBD2.6
NowBTES/TVA Smart Water Heater Tech. Overview10202132.6
Dec/JanDER Controller Requirements10203422.5

Jan/FebArchitecture Reference Design for DER 10203402.1
DateDescriptionProduct IDTask
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Task 3 Status & Deliverables

Jan/FebPNM Smart Grid Host Site Progress Report10203533.6
Jan/FebFirstEnergy Smart Grid Host Site Progress Report10203523.6

Jan/FebAEP Smart Grid Host Site Progress Report10203543.6
Jan/FebCon Edison Smart Grid Host Site Progress Report10203553.6

NowSmart Grid Demonstration Project Overview10202253.1

DateDescriptionProd. IDTask

ID Task Name
2008 2009 2010 2011 2012 2013

Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2

1

2

3

4

5

6

7

3.1 Project Definitions and Objectives

3.2 Application of IntelliGrid Metodology – Use case dev.

3.3 Economic Analysis

3.4 Candidate Technology Selection

3.5 Laboratory Assessment of Technologies

3.6 Detailed Application Plan for Field Demonstrations

3.7 Field Data Collection & Assessment

Task 3: Demonstrate Technologies & Systems in 
Actual Applications

SG Project Description1020187Overview or “2-Pager”1020230PNM
SG Project Description1020189Overview or “2-Pager”1020229FirstEnergy
SG Project Description1020191Overview or “2-Pager”1020228EDF
SG Project Description1020190Overview or “2-Pager”1020227Con Ed
SG Project Description1020188Overview or “2-Pager”1020226AEP

DescriptionProd. IDDescriptionProd. IDHost
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Task 4 Status & Deliverables

ID Task 4 Technology Transfer
2008 2009 2010 2011 2012 2013

Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2

1

2

3

4

5

6

4.1 Quarterly Workshops

4.2 Coordination w/DOE, EPA, etc

4.3 Industry Standards Development Participation

4.4 Use Case and Requirements Repository

4.5 Technology Library

4.6 Publications

Task 4: Technology Transfer

NowStrategic Intelligence Update (Conferences/Events)10202144.2

NowProceedings: Integration of DER RD&D, Nice France10189264.2

NowUse Case Requirements RepositoryWebsite4.4
Dec/JanIntegration of IntelliGrid into NIST Knowledgebase10203844.3

Dec/JanDOE Smart Grid Projects, Including RDSI10202874.2
Dec/JanInternational Smart Grid Projects10203034.2

Ongoing3 Meetings/Year and Webcasts, 6 NewslettersNo ID4.1
DateDescriptionProduct IDTask
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EPRI Smart Grid Resource Center
www.smartgrid.epri.com

Menu
Use Case
Repository

Calendar

Smart Grid Demo

Related Links

News

Newsletters
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EPRI Smart Grid Resource Center
www.smartgrid.epri.com

• Use Case Repository
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EPRI Smart Grid Resource Center
www.smartgrid.epri.com

• Smart Grid Event Calendar
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EPRI Smart Grid Resource Center
www.smartgrid.epri.com

Smart Grid
Project Tracking

Presentations
& Papers
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Task 2.1 Architecture Reference Design for DER

Function of Architecture in Complex Systems
Two Case Studies of Impact of System Architecture on Performance & Reliability

Nuclear Power Plant Control System
FBI Case Management System

Eight Use Case - scenarios impacted or enabled by high penetration of DER

High level Functional/Non-Functional Requirements 
Relevant COTS Communications Technologies
Architectural Considerations in the face of changing requirements & opportunities
Key and Disruptive Technologies

Software Defined Radios/ Cognitive Radio Technology
Neighborhood/Community Storage
MicroClimate Forecasting
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Task 2.1 Architecture Reference Design for DER

Use Cases cover examples
DER Controller (DERC):

• Responds to Fault – Island Operation

• Responds to Fault – No Island 
Operation

• Provisions New DER

• Facilitates Substation Black Start

• Responds to Feeder Reconfiguration

• Responds to Transmission Fault –
Substation as Island

• Generates Protection Profiles, DER 
Configuration - Normal Operation

• Generates Localized Forecast
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Task 2.6: Critical Integration Tech. & Standards

• Small scale projects related to integration of DER
– Technology Evaluation
– Analytic Studies
– Customer Behavior

• Enables advancement of Key Technologies & Standards
• Allows direct engagement with non-host site members
• Example Task 2.6 Projects

– TVA/BTES Smart Water Heater Project
– PV/Inverter Communications
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Task 2.6 Example: PV/Storage Communication

• Goal: Create Communication 
Specification with PV/Storage 
devices in Residential 
Environments. 

• Local connection @ inverter
• Collaborative undertaking

– U.S. Department of Energy
– EPRI
– Sandia National 

Laboratories 
– Solar Electric Power 

Association

Only Specifying 
the Interface at 
the Field Device
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PV/Storage – Standard Language for 
Communication

• Connect / Disconnect from Grid  
(or on/off)

• Generation % Reduction Event
• Power Factor Setting
• Control Energy Flow – PV to 

grid/storage, grid to/from 
storage

• Event/History Logging (basic 
set)

• Status Reporting /Reading
• Time-sync

• Self-description (the static data, 
not state information)

• Auto discovery
• VAR control
• Voltage management
• Metering (all quantities)
• Energy Management System / 

Console
• Firmware Download

Functions Included in Phase 1Functions Included in Phase 1 Functions Delayed for Next PhaseFunctions Delayed for Next Phase

Leveraging IEC 61850-7-420 and Mapping to the Smart Energy Profile?
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PV/Storage Project Timeline and Milestones

Kickoff Workshop 
(June 23, 2009)

Webcast 1
(August 5th, 

2009)

Face to Face 
(October 30th, 
2009 at SPI)

Wrap Up Meeting
(Dec/Jan

Prepare draft 
specification 
with focus 

group input

Edit and correct 
specification
Engage SDOs

• Next Meeting: Friday, October 30th, in Anaheim, CA, 8:00 a.m. to 11:30 a.m.

•Held at Hilton Anaheim in the Palos Verdes AB rooms

• Facilities are limited, so please register
•Contact Brian Seal for more info (bseal@epri.com, 865-218-8181)
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NIST Priority Action Plans

# Priority Action Plan
1 IP for the Smart Grid
2 Wireless Communications for the Smart Grid
3 Common Pricing Model
4 Common Scheduling Mechanism
5 Standard Meter Data Profiles
6 Common Semantic Model for Meter Data Tables
7 Electric Storage Interconnection Guidelines
8 CIM for Distribution Grid Management
9 Standard Demand Response Signals
10 Standard Energy Usage Information
11 Common Object Models for Electric Transportation
12 IEC 61850 Objects/DNP3 Mapping
13 Time Synchronization, IEC 61850 Objects/IEEE C37.118 

Harmonization
14 Transmission and Distribution Power Systems Model Mapping
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Smart Grid 
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We Strongly Encourage Engagement w/NIST

http://www.nist.gov/smartgrid/
• Smart Grid Interoperability Panel (SGIP)

– To be launched in Denver at beginning of GridInterop (Nov 16)
• Webinars on Planning for Smart Grid Panel Announced 

– Inform interested parties on plans & progress
– Identify Issues
– The SGIP will provide a more permanent structure and process to 

support NIST
• Schedule of SGIP Update calls: 

– Friday, October 9, 2009, 11 a.m.-Noon ET 
– Wednesday, October 28, 2009, 11 a.m.-Noon ET 
– Thursday, November 12, 2009, 11 a.m.-Noon ET 

22© 2009 Electric Power Research Institute, Inc. All rights reserved.

EPRI Smart Grid Project Host Sites
Refer to handouts

• Large Scale - enabling DER integration
• Host Site Commitment

– Existing and developing infrastructures
– Risks & Benefits

• Today’s Capabilities
– Lessons Learned
– Costs
– Benefits

• Gaps 
– Provides focus on high value
– Identify future research

• Non Host-Site members 
– Benefit from lessons, fewer risks
– Gain first hand knowledge of technologies & benefits

• All Members – Significant Contribution to Industry
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Smart Grid Demonstration Critical Elements
(also tracking national & international projects using same criteria)

1. Integration of Multiple Distributed Resource Types

2. Connect retail customers to wholesale conditions

3. Integration with System Planning & Operations

4. Critical Integration Technologies and Standard

5. Compatibility with EPRI’s Initiative and Approach

6. Funding requirements and leverage of other funding 
resources
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Diverse Characteristics Lead to Multiple 
Demonstration Sites

Regional characteristics 
– Weather
– Regulatory / Market
– Availability of Renewable Generation & Storage 

• Customer / Load characteristics 
– Residential, Commercial, Industrial

• Distribution system characteristics 
– Rural, suburban, urban overhead and underground systems

• Communication Infrastructure available
– Public (internet, cellular) 
– Private (AMI, licensed)
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Host Site Selection Process

Utility Collaborator
Submits Demonstration

Candidate Project

EPRI Technical
Review

Smart Grid Peer
Review

EPRI
Board of Directors

Review

EPRI Technical Review Team
Arshad Mansoor

Mark McGranaghan
Matt Wakefield

Gale Horst
John Simmins

Stephanie Hamilton
Karen Forsten

Don Von Dollen
Joe Hughes

Angela Chuang
Roger Dugan
Brian Green

(more)

SG Peer Review Team
Utility Collaborators

DOE
NIST

GridWise
EEI 

NARUC 
CEC 

NJ BPU

Project doesn’t meet Criteria / Peer Review

Project meets
Criteria

This is stage we are at 
with ESB Networks
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Host Site Selections 
(Expect 8-12 in total. ALL PROPOSALS MUST BE SUBMITTED BY APRIL 15)

Host-Site Selection Cycle. Requires AT LEAST 3 months

Present to BOD

Peer Review

EPRI Technical Review

Utility Draft Proposal

Month 3Month 2Month 1
(1+ month strongly preferred)

August 21, 2009

January 8, 2010

April 15, 2010

November 18, 2009

April 6, 2010

August 3, 2010

Present Qualified 
Proposal at EPRI 

BOD Meeting

Start Proposal 
Review Process No 

Later Than

Host Site Selection Timeline
2009 2010

Q1 Q2 Q3Q4
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OpenDSS Applications Workshop
Nov 2-3, Knoxville, TN

http://sourceforge.net/projects/electricdss/
• OpenDSS Introduction and Basics, Setting up the model
• Modeling control systems. Examples/Case Studies

– Distribution Loss Studies - Green Circuits, Program 172B
– Distribution Automation and Controls - Program 124C
– Integration of Plug-In Hybrid Electric Vehicles
– PV Integration with Distribution System - Program 174
– Energy storage integration - community energy storage - TOMORROW
– CIM Interface for OpenDSS

• Ongoing development plans discussion, coordination with GridLab-D and 
other development efforts

• Register with Lisa Wolfenbarger (865-218-8026, lwolfenbarger@epri.com)
– Webcast 
– On-site attendance (25 Max), a couple of on-site seats left as of last week
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Upcoming Smart Grid Demo Meetings
Invitations coming shortly

March 2-4, 2010, Columbus, OH
– Hosted by American Electric Power
– Joint IntelliGrid / Smart Grid Demo Meeting

June 9-10, 2010, Paris, France or the South of France (TBD)
– Hosted by Electricité de France
– Adjacent to CIRED 2010 (June 7-8, Lyon France)

• International Conference on Electricity Distribution
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EPRI Resident Researcher Opportunity
(2 Openings supporting Smart Grid Demonstrations)

• Allows domestic and international funders to undertake research at 
EPRI offices

• Term is 1-3 years in Knoxville, TN
• Smart Grid Project Areas of Research (Engineer / Analytics)

– Technology Integration & Evaluation
– Analytic Research (Cost/Benefit, CO2, Customer Behavior, etc.)
– Standards Development
– IntelliGrid Methodology/Use Cases

• Must have relevant technical expertise & experience
• Expose your employees to emerging technology – bring back lessons 

to your organization
• There are minimum funding requirements in the PDU Sector

Contact Matt Wakefield for more information (mwakefield@epri.com)
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Questions?
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Interesting Video

•Did you know?
http://www.youtube.com/watch?v=jpEnFwiqdx8


