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I Distribution Area Research Programs

Efficient Distribution
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! Smart Distribution Research
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The Intelligrid Program —
Laying the Foundation

Energy Outage
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Security
Information Managemer
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Real-Time
Contingency

Protection

Smart Grid
Foundation

Security

Information
Management
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Systems Engineering
Methodology

EPRI's IntelliGrid Methodology is Focused on Helping Our Members
Build the Right Foundation
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I Developing the Common Information Model
(CIM) for Distribution Applications

IEC 61970/61968 Common Information Model (CIM) ANSI/IEC
Enterprise Application Integration Metering “Field

Distribution @ .
et CIS.. EMS * OMS. Automation Operations”
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’ “Middleware” “Integration Bus” @|

AM/FM/GIS Work Meter Data
— Management Management
Customes® v !
Communications @
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Field Data Collection
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I OpenDSS Research - New Distribution Models
Open Up New Applications

Fault Location

New Models

Minimize Losses

Volt/Var Control

Transformer Load Management

Integration of Distributed Resources

ELECTRIC POW
RESEARCH INSTITUTE
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I Distribution Management System

Planning/
Forecasting
AMI/MDMS/

CIS

Asset
Management OMS Outage
Data
. DSM,
SCADA DA VVC ... | Efficiency DG PHEV
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I Using AMI Infrastructure as part of Voltage/Var
Control and Distribution Management

Switches

Capacitor

Substation Banks
Regulators

Active
Distribution
Management Alternate .
Points of s
Feed

=Pl

© 2008 Electric Power Research Institute, Inc. All rights reserved. 10

Gren

ELECTRIC POWER
RESEARCH INSTITUTE




I Utility-Specific Smart Grid Roadmaps

* Recommends specific

activities and Vision T —————

technology investments S
to be made over time Objectives
* Projects underway N
with: Strategy
) N
- FlrstEr]ergy ' I Studies
— Salt River Project Development A
— Duke Functional requiremens Pilots
As-is inventory N
— Southern Company Gap identification
Standards
— TVA -
Skills, Resources
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I NIST Project —
The Standards Landscape for the Smart Grid
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* Integration of
Distributed Energy
Resources (DER

* Deploying the Virtual
Power Plant

* Several regional
demonstrations
— Multiple Levels of
Integration

— Multiple Types of
Distributed Energy
Resources & Storage

* Leverages Information
& Communication
Technologies

:PE' ELECTRIC POWER
RESEARCH INSTITUTE
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I Smart Grid Demonstration Approach fl:llilini

* Integration of DER with Utility Operations

- N Q-5
g =N L= 1 - =
Market  Transmission,  pistribution Control External

Operator Operator Center corporations

* 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

:PEI ELECTRIC POWER
RESEARCH INSTITUTE
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I Key Areas of Research — Enabling Integration of fcimifni
Distributed Energy Resources (DER) o1 nem P

I
* Regional Impacts (physical and regulatory)
» Aggregation Methods
* Analytical Tools
* CO, Impact Studies
* Cost Benefit Analysis Framework
» System Architecture
 Standards Development (Example: NIST Roadmap)
* Laboratory and Field Trials of Technology
* 8-12 Large Scale Smart Grid Demonstration Projects
* Industry Tracking (Smart Grid Projects Tracking)
* Industry Coordination (Smart Grid Industry Activities)
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I Critical Elements of Smart Grid Demonstratim
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l Four Host Sites Selected To Date

Consolidated
Edison

Distributed Generation
Demand Response
Wind Plant

Resources

FirstEnergy

HVAC (Res., C&l) DR
Electric Storage
Thermal Storage

PNM
Resources

Solar PV (residential &
System)
Storage & DR

Expect 8-12 Demo Sites that will be evaluated thru 2013

-NaS Batteries
-kW-scale storage
-Panel & Conc. Solar
-Small Wind Systems
-Nat Gas fired DG
-T-Stat Control
-PHEV Charging

-lce Bear (Thermal)
-Volt/Var Mgmnt

End-to-end (Customer
owned DG, DR provider,
Con Edison, NYISO)

Integration

Real Time
T&D Ops & Planning
PJM

HAN, SCADA, System
Ops & Planning

System Ops & Planning
Simulation Software
Power Flow
Communications

Dense Urban
Environment
Customer Owned
Resources

Diversity

Smart Grid w/Out use of
AMI system

Master Controller
Concept

Large deployment of
Residential PV.
Optimization Incl. Volt &
Freq control

Modeling of large scale
DER. “Deployed” in Real
System (South Bend) via
Simulator

Increase Reliability

Business Reduce Peak Demand

Case

Grid efficiency and
reliability at local level

15% peak load
reduction at feeder

Reduce Risk of Smart Grid
Deployment with
Simulation Tools

Interoperability of
Distributed Energy
Resources (DER)

Furthers
Industry

Local delivery system
Integration of DER

Technologies &
Standards for
Renewable Integration

Risk Evaluation of DER
Implementation
Advances Simulation
Tools
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Project Participants and Collaboration

EPRI BoD Initiative &

ELECTRIC POWER
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EPRI/Utility Team

IntelliGrid Program

Department of Energy
(Office of Energy Efficiency
& Renewable Energy &
Office of Electricity
Delivery and Energy
Reliability)

UCA International
User’s Group
OPEN HAN
OPEN SEC
OPEN AMI
OPEN Enterprise
Utility AMI

Standard
Development
Organizations (SDO)

IEC

IEEE

AHAM

California Energy
Commission

GridWise Alliance

NIST

NYSERDA

European Smart Grid
Initiatives

NEMA

Others

Manufacturers

SAE

J2836 (Communication between
utility and Plug-in-vehicles)

ANSI

© 2008 Electric Power Research Institute, Inc. All rights reserved.

18




I Collaboration with DOE Distribution

Integration Awards

Allegheny Power, WVU, NC State, Research
& Development Solutions, Augusta
Systems, Tollgrade — West Virginia Super
Circuit

ATK Launch Systems, Rocky Mountain
Power, P&E Automation — integration of
renewables, DG, and storage (compressed
air).

Chevron Energy Solutions, Alameda
County, PG&E, VRN Power Systems,
SatCon, Univ of Wisc., NREL, LBNL, E3 —
Solar, fuel cell and storage microgrid.

City of Fort Collins, Colorado State Univ,
InteGrid Lab, Comm Found of Northern
Col, Governor’s Energy Office, Advanced
Energy, Woodward Spirae, Eaton — 3.5 MW
mixed distributed resources for peak load
reduction.

IIT, Exelon/ComEd, Galvin Electricity, S&C
—“perfect Power” demonstration

© 2008 Electric Power Research Institute, Inc. All rights reserved.

« Con Edison, Verizon, Innovative power,
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Infotility, Enernex — Interoperability
between utility and end use customers for
DG aggregation.

SDG&E, Horizon Energy Group, Advanced
Control Systems, PNNL, Univ of San Diego,
Motorola, Lockheed Martin — Integrating
multiple distributed resources with
advanced controls.

Univ of Hawaii, GE, HECO, MECO,
Columbus Electric Coop, NM Inst of Mining
and Tech, Sentech, UPC Wind — Mgt of
distributed resources for improved quality
and reliability, grid support, and
transmission relief.

Univ of Nevada, Pulte Homes, Nevada
Power, GE Ecomagination — Integrated PV,
battery storage, and consumer products
with advanced metering.

ELECTRIC POWER
RESEARCH INSTITUTE
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I Analytics on Integration Approaches & Impam

on DER

Task 1: Analytics on Integrations Approaches & Impact of DR

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

© 2008 Electric Power Research Institute, Inc. All rights reserved.
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Critical Technologies & Systems 7(:|R|Eni

Task 2: Critical Integration Technologies & Systems

2.1 Architecture Reference Design for distributed Resource Integration

2.2 Develop Information Exchange Model to support System Operations

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

3
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Large Scale Demonstrations Tl:llilini
=11 lune PRAGUEZ00G
Task 3: Demonstrate Technologies and Systems in Actual Applications
3.1 Project Definitions and Objectives \
/('F

3.2 Application of IntelliGrid Metodology — Use case dev.d 1 '

3.3 Economic Analysis

3.4 Candidate Technology Selection

3.5 Laboratory Assessment of Technologies

G

3.6 Detailed Application Plan for Field Demonstrations

3.7 Field Data Collection & Assessment

C':EI ELECTRIC POWER
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Technology Transfer 7(:|R|Eni
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Task 4 Technology Transfer -

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
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Smart Grid

Resource Center
-

m Use Case Repository Event Calendar Smarl Grid Demo

Smart Grid Resource Center

This site serves as a home for information about EPRI Smart Grid Network
Smart Gnd research, demonstration projects, and the
Smart Grid Use Case Repository ;E'm
ooy g e &
= [me—
Smart Grid

A Smart Grid is one that incorporates information and
communications technology into every aspect of
electricity generation, delivery and consumption in
order o

= minimize environmental impact,

= enhance markets,

= improve reliability and service,

= reduce costs and improve efficiency. @ Mouseover Image for larger view
Smart Grid Use Case Repository Hr—x
Smart Grid News Current Archive
The Use Case Repository is a public
resource for the electric power industry to house Energy Central features an Intelligrid report by =
Smart Grid related use cases as well as provide a EFPRI's Don Von Dollen — Month, Day, 200X
forum for the industry to contribute to this effort by
submitting their own use cases EPRI's Green Grid report featured on Carbon
= Use Case Repository Offsets Daily — Month, Day, 200X

PRI Smart Grid Resource Center launched: www. smartgrid.epri.cor

Uon von Uollen — Month, Day, 200X

Smart

= Decemeber

= November EPR| Releases Report on Energy Savings and

= Seplember Carbon Emissions Reductions Enabled by a
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