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Customer Systems

SGIG Areas of Smart Grid Technology Deployment

Advance Metering
Infrastructure

Electric Distribution

Systems

Equipment
Manufacturing

* Displays
* Portals

* Energy
management

e Direct load
controls

e Smart meters
» Data management

* Back office
integration

» Switches

* Feeder
optimization

» Equipment
monitoring

» Wide area
monitoring and
visualization

 SynchroPhasor
Technology

* Grid optimization

 Energy devices
» Software
» Business models




13 Grant Recipients Are Implementing
Synchrophasor Technology

* Arizona Cooperatives * |ISO New England
e American Transmission e Midwest Energy

Company « Midwest ISO
* Duke Energy Carolinas , \aw York 1SO

* Entergy * NV Energy

* Florida Power and Light e PIM

e |daho Power Company e WECC

Most projects involve many more transmission owner partners
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DOE Analytical Approach

What are Smart Grid
technologies?

What is the
goodness worth?

What does the How does it What “goodness”
Smart Grid do? do that? results?

» Capacitor
controls

» Distribution
Management
System

Functions

Automatic Voltage
and VAR Control

Mechanisms

Improves
feeder voltage
regulation

Benefits

Reduced feeder
losses worth
$60 per MWh

Monetary
Value




Build and Impact Metrics - To Show the
Coverage and Influence of Synchrophasor

Technology
Impact Metrics
e Phasor Measurement e Economic
units « Reduced Congestion Cost
e Phasor Data * Reliability
Concentrators . #EmergencyAIerts
« Communications * Environment

 Reduced CO, Emissions

e Energy Security
e #Loss of Load Events

 System Performance
* % PMUs Networked

Networks
« Advanced Applications




Status of Metrics and Benefits Plans

100 SGIG Recipients (~140 separate entities)

1. Discussion Documents

2. Draft MBRPs Reviewed

3. Revised MBRPs Reviewed

4. MBRPs Approved

Source: Navigant

We have also conducted >200 calls with 87 of the Recipients to
assist them with writing their MBRPs.



Data Management and Analysis

Project Teams

Consumer Behavior Studies

Plan Development and Assistance
(Technical Advisory Group)

v

Data Hub

Data Management and
Visualization

Smart Grid Clearinghouse

Smartgrid.gov

Smart Grid Systems Report
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Benefits Analysis

SGIG/SGDP Build and Impact Metrics
Correlation and Benefits Estimation

NASPI

» NARUC

NRECA

EEI

APPA




Deployment Challenge

Advanced Applications Provide Value

O Requires Development and Pilots

O Needs Moderate Development
@ A vailable Now or Soon

System Model Derivation
& Validation

Real-time Control of
Transmission Corridors

Determination of Accurate

Operating Limits Voltage Stability

Monitoring
Inter-area Oscillation
Detection and Analysis

Disturbance Analysis
(Post Mortem)

High Precision

| State Estimation

Wide Area
Monitoring

Angle & Frequency

Monitoring

Real-time Control of Wide-
Area Networks

Detection of Imminent
Disturbance Cascading

Transmission
System Restoration

1-2 years 2-5 years

>5 years




Collaboration

e What is the value (e.g., benefits or business case)
for synchrophasor technology?

« What organizations need to understand the value?

« What information do we derive from these projects
to ascertain the benefits?

« How do we work with the grant recipients and
NASPI to advance a framework for estimating
benefits?
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