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Electric Cooperatives . ..

® 864 distribution, 66
G&Ts In 47 states

® 5% of power supply

® 43% of distribution
lines, 75% of land mass

® 39 million consumers

® 60% residential, 35%
commercial/industrial




NRECA . ..

690 Employees at NRECA Supporting
60,000 Co-op Employees - - -

m| egislative, Policy & Communications

B Retirement, Health & Dental
Insurance

mHomestead Mutual Funds

mEducation/Training to >20,000
registrants CCRRN




CRN Website: Primary delivery

channel for results

BUSINESS AND TECHNOLOGY SOLUTIONS
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RESEARCH AREAS ...

EMND USE
SOULUTIONS »

Evaluste consumer services and technologes that can improve
energy efficiency, ncrease comfort and satisfaction, and lower
costs,

INFORMATION & DIGITAL
COMMUNICATIONS TECHNOLOGY »

Evaluste emerging technologes for consumer use and ity
vl

DISTRIBUTION OPERATIONS
BEST PRACTICES »

Balance operational effectiveness and cost contral in all aspects
of enginesring and operations,

FOR ELECTRIC COOPERATIVES ; : ; ™.

Log-in to access mamber content. 10z I:I Password: I:l ELogin I:I B seanch

Ebwork monflors, evaluates and apples technologies thal help electric co-ops control costs, improve productiity and

RENMEWABLE EMERGY &
DISTRIBUTED GEMERATION »

Increase knowledge of emerging renswable and aternetive
energy technologies 1o ensure innovative use based on sound
husiness decisions.

TRAMNSMISSION RELIABILITY
ESECURITY »

Address capacily demands and miligate securty vulnerabillies
and risks,

§ GEMERATION, FUELS &
] ENVIROMMEMNT »

Help ensure the continued uze of abundant coal resowrces as
a cost-affective power Supply in compliance with
environmental regulations

Adwanced ==

WHAT'S NEW ...

_}Aﬁtnd CRN's first Member Sumnit,
August 15, 2008, in Minneapoks, MM,
More »»

CRM uncovers short-term solutions to
coping with transmission congestion.
More ==

\What are the costs and benefits of
Regional Transmission
grganizations? More ==

Catch up with CRM activities through
E Update, CRIN'z biweekly email %

“@ > TechSurveillance Mogazine

A Journal for CRM Members May 2008

Wtilities Share
Concerns, SUccesses
with Bird Diverters |
Story =5

Desnand Condrallers Help Small Commercial
Customers | Stary »»

The Virual Power Plant: A Concept Worth
Explarireg | Slory ==

How Can Cooperatives Fight Rising Copper
Thetts?] Story ==



CRN R&D Process

B MAG meetings provide guidance, suggestions
for new project ideas with deliverables in one to
two years.

B These projects are then presented to CRC
(Cooperative Research Council) for funding
decision.

B Between meetings, the MAG works with CRN
staff providing feedback on each project’s
progress and deliverables
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CRN R&D Process

mHigh priority projects that bubble up
between meetings can be approved In

a fast track process.

B TechSurvelllance Is continuously used
to flesh out ideas and develop white

papers like:

—New distributed reactive power source

may reduce grid congestion

—California tests flywheel matrix fof=HRMN




Transmission Reliability
and Security

Membership Advisory Group (MAG)

Alabama Electric Cooperative
Arkansas Electric Cooperative Corporation
Associated Electric Cooperative
Basin Electric Power Cooperative
East River Electric Cooperative
East Kentucky Power Cooperative
Georgia Transmission Corporation
Great River Electric
Hoosier Energy REC
Tri-State G&T Association

Tennessee Valley Authority (Invited Guest)




Research Portfolio Priority and
Projects

®m Enhance performance of new & existing assets

— Investigate and demonstrate software to
prevent system collapse

— Qutline short term solutions to transmission
congestion

— Address transmission line siting barriers
Including cost analysis of overhead vs.
underground transmission lines




Mission

mProvide technology solutions to
Electric G&T’s and co-ops that
optimize the existing and evolving

transmission system, enhance
reliability, and mitigate security risks




CRN TRAS Website

[ tiome | About CRi | Rescarch Areas | Resuts | Wews | Resources | Contactus

NRECA 1 . RESEARCH AREAS

'( : [ N Welcome, Dale Bradshaw [Logout] [ |EJSearch  Advanced »»
\

COOFERATIVE RESLARCH RITWOLE

Home » Research Areas » Transmission Reliability and 5 e curity

Diztribation Operations Best Zirig R, E

Draclicas Transmission Reliability & Security

End Use Solutions Frovide technaology solutions to electric cooperatives that optimize the existing and evolving

Generation, Fuels & Environmend transmission systemn, enhance reliability, and mitigate security nsks

Informetion & Dighal About F .‘-

Communications Technoloogy

Fenewable Energy & Distributed WHAT WE'RE WORKING ON ...

Qur Research Agenda | Advisory Group Members | E How To Get Invalved

Generation .04 Evalustion of Viols i
Tranzmizsion Rekabilly & Sacurdy Technoloos
Recently Completed echnologies
_ _ _ Feal Time Reliabilty Technol
4.20 Short-Term Soltions to Transmission Congestion T
= T
A3 RT nd Ben
=14 Linderground v ki
Transmi . Tool Arnabest e
Resources if r M

NEETRAC: Research reports and compaonent failure analysis TECHSURVEILLANCE MAGAZINE ...

What is CEATI? ilities Share Concerns sses
w i i s
@ Tri-State GAT Transmission Research Projects (May 2006)

TvA Research & Development Program Both the LS. Fish and Wilkdlife Service and
the nation's utilties seek to reduce bird
collizions with povwer ines that resull in

outages and bird deaths.

ﬂ Power Flow Caontrol Using Distributed Series Impedances

f] IFIC Distributed Series Impedance

Hew Distributed Reactive Power

T IPIC Solid State Transformer
Source May Reduce Grid Congestion

Intelligent Power Infrastructure Consordium Briefing

@ Mavigating The Futureof Supply

Power Systermns Engineering Research Center

[E] Short Term Solutions Transmission Congestion

E Status of Current Markets and Energy Policy

(February 2006)

California Tests Fhywheel Matrix for

Freguency Requlation
(February 2006)




Completed Short-Term Solutions
to Transmission Congestion

W Priority of Fixing Transmission
Congestion:

— Implement transmission
optimization software

Examine and implement
dynamic rating of lines

Improve EMS (or install EMS if
not in place)

Install Advanced Conductors
and upgrade transformers

Install distributed dynamic flow
control devices

Install FACTS devices




Impact Comparison of
OH vs UG Lines

m Visibility
B Environmental
—Wetlands, water, threatened and

endangered species habitat, cultural
felotinme a. el . T
B [and use i & faa

— Agriculture,
alrports, roads

mEMF




CRN Project to Evaluate Real Time
Reliability (Optimization) Software
with HOST EKPC
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Possible Optimization, Mitigation Measures
Used in On-Line Optimal Tools & for Planning

B Applies a minimum number of mitigation measures based on user-
defined priority schedule which may include:

— MW Dispatch
— MVAr Dispatch
— Capacitor and Reactor Switching
— Transformer Tap Change
Line Switching (In and Out)

Optimal Capacitor, Reactor, FACTS, SuperVAR'™ Placement
and size

Phase Shifter settings

Load Curtailment

Defined Operating Procedures
Switching Not Affected Lines




Using Optimization Software to
Increase Size of Operating Region In
an Operating Environment at EKPC

e
e

Results prior to Results after using
using Optimization Optimization




CRN Project to Evaluate Voltage
Stabilizing Technologies at Tri-
State and Basin Electric

NRECA




“Back to the Future” with a High Temperature
Superconducting Synchronous Condenser

m New lower cost option ($50/kVAr) for dynamic reactive
compensation.

m [nstantly 2X output for transients and 4X output for
peaks.

B | ow operating, maintenance cost (50% less energy than
current options)

B Supports transient stability
(inherently stable)

m Commercially available now

B Prototype successfully
tested in TVA service area
In 2005




CEATI Overhead Line Design
Issues & Wind and Ice Storm
Mitigation (WISM)

Topics & Issues

ity spproachess o orisis mMmanacg ement
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CEATI Life Cycle Management of
Substation Equipment and
Apparatus (LCMSEA)
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Initiatives Under Development

m “Installing your first Phasor Measurement
Unit (PMU)”-- likely partner, TVA

B Evaluate a project to develop soll databases
to identify areas with poor grounding
(lightning mitigation) and corrosion potential

B Monitor results of the TVA Distributed Series
Impedance test of GATECH IPIC’s Current
Limiting Conductor and evaluate joining the
next phase of the project to develop a “Smart

Wire” for commercial power flow control
NRECA M
CRRMN




“Smart Wires” Power Flow
Control Device

m Defer building of new lines

B Massive redundancy

B Zero footprint solution

B Mass produced modules

B Easy and rapid installation

m Control power flow along contract path
B Maintenance with existing workforce

B Reduced time to deploy and overall cost

CHRMN




Possible Near Term Technology for Low
Cost Dynamic Flow Control Device
“Smart Wires”

B Couplers that inject VARS In series to

change line impedance to enhance

system reliability & capacity when

considering (N-1) contingencies

m$700 per mile to increase 138 kV line
capacity 1%

m30 mile line, a $216,000 investment
could increase power flow by 10%skar




& 'S can potentially beneri
from the ENTIRE CRN program —
examples:

mEvaluation of Aging Conductors
prepared by Dale Douglas

ECommunication Infrastructure for
Electric System Automation

B VRA-Vulnerability Analysis and Risk
Assessment for Electric Cooperatives

lAutomatlng a Distribution Cooperatlve
CI 'LJJ‘N

BImplementinda a SensorNe




Transmission Reliability and
Security

RESOURCES TO:
Reduce Cost
Improve Reliabllity
Minimize Congestion
Avoid Blackouts




Thank you!

Courtesy NASA




