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In 2006, Texas passed California in terms of installed wind capacity.  
California had been the U.S. leader since 1981.

Texas Wind Market » U.S. Context
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Key Takeaways

ÅBy the end of 2009, Texas 
was still the leader in wind, 
both in new projects (2.3 
GW) and total installed 
capacity (9.4 GW). The 
closest state in either 
category trailed by a factor 
of 2.5x.

ÅIf Texas were a country, it 
would rank 6 th in the world 
in terms of cumulative 
installed wind capacity.

ÅThe largest wind farm in the 
world and the top six in the 
U.S. are in Texas.

Source: AWEA
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Texas wind development has seen steady growth in the last decade 
but is slowing as transmission capacity is reaching its limitations. 

Texas Wind Market » Historical Installations
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Key Takeaways

ÅIn installed capacity, Texas has 
Ìß×ÌÙÐÌÕÊÌËɯÈɯɀƔƔ-ɀƔƝɯ" &1ɯÖÍɯƘƜǔȮɯ
compared to the US average of 30%.

Å2010 is expected to be a slower year for 
the U.S. wind sector.

ÅMarket estimates for new capacity in 
2010 range from 6.5-8.0 GW, down 
from 10 GW in 2009.

ÅThis would mark the first time since 
2004 that the U.S. wind sector would 
ÕÖÛɯÚÜÙ×ÈÚÚɯÛÏÌɯ×ÙÌÝÐÖÜÚɯàÌÈÙɀÚɯÎÙÖÞÛÏȭ

ÅAccording to the AWEA projects 
database, only ~450 MW have come 
online in 2010 or are currently under 
construction in Texas.

PTC not passed or 
not passed in time 
for construction
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Wind Energy Drivers » Overview

Wind power growth in Texas is driven by both renewables -specific 
drivers as well as wind -specific drivers.

Renewable Energy Drivers
(vs. conventional resources)

ɈRPS / Renewable Goals

ɬRegulator-imposed, Voluntary

ɈFinancial incentives

ɬPTC/ITC, Loan Guarantees, RECs, 
MACRS

ɈNatural gas-heavy portfolio in Texas

ɬNatural gas sets the price for 
electricity

ɈCustomer demand for green power 
options

ɈHedge against fuel volatility risk 
(e.g. natural gas prices); price 
stability

Wind Energy Drivers
(vs. other renewable resources)

ɈLower levelized cost of energy vs. 
solar

ɬStrong winds in Texas; high 
capacity factors

ɈRelatively easier permitting in Texas 
as compared to other states.

ɈScalability (compared to solar)

ɬLand use

ɈRelatively close to load (as 
compared to other states)

Source: NCI Analysis
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Texas has abundant wind resources, among the best in the country, 
leading to high potential capacity factors.

Wind Energy Drivers » Texas Wind Resource

Characterization of Texas Wind Resource

Source:  3Tier

The panhandle contains the 
ÚÛÈÛÌɀÚɯÎÙÌÈÛÌÚÛɯÌß×ÈÕÚÌɯÞÐÛÏɯ
high quality winds

The gulf coast 
experiences consistent, 
strong sea breezes

The mountain passes and 
ridge tops of the Trans-Pecos 
exhibit the highest average 
wind speeds in Texas.

Key Takeaways

ÅThe most favorable sites 
for wind power are 
located in the panhandle, 
in the west, and along the 
gulf coast.

ÅA limited amount of the 
prime resources are 
located near electricity 
loads.

ÅSignificant transmission 
investment is needed to 
interconnect the favorable 
wind resources.
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Wind Energy Drivers » Wind Resource vs. Load

Texas is unique among states in that it is both windy and populous 
making it a prime market for wind power.

Sources: Pacific Northwest Laboratory, U.S. Census Bureau

Key Takeaways

ÅIn the U.S., people have 
generally chosen to live where 
ÛÏÌɯÞÐÕËɯËÖÌÚÕɀÛɯÉÓÖÞȭ

ÅThis holds true for Texas.

ÅHowever, among the windiest 
states in the U.S., Texas has 
the highest population, by far.

ÅSimilarly, among the most 
populous states, Texas is the 
windiest.

MWh/Yr???Top 20 States in Wind Potential (by Population)
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Wind Energy Barriers » Overview

Barriers, primarily transmission -related, could limit wind 
installations if not effectively resolved.

Renewable Energy Barriers
(vs. conventional resources)

ɈLCOE of wind and particularly solar 
typically higher than conventional 
sources; Natural gas prices in 2009 
and the first half of 2010 were lower 
than in previous years.

ɈHigher up -front capital costs (per 
kW) vs. coal and natural gas

ɈIntermittency/non -dispatchable 
(wind/solar)

ɈLack of economies of scale as 
projects are smaller than those for 
coal, natural gas, and nuclear 

Wind Energy Barriers
(vs. other renewable resources)

ɈTransmission (vs. distributed 
renewables such as solar)

ɬAccess to sufficient transmission

ɬDelays and uncertainties with 
interconnection queue

ɬIntegration into grid operations

ɈSignificant permitting and 
community acceptance thresholds 
for wind and transmission

ɈWind is most abundant at night 
when load is low; Solar is better 
matched to load

Source: NCI Analysis
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Transmission, interconnection, and integration are key barriers in 
ÐÕÊÖÙ×ÖÙÈÛÐÕÎɯÔÖÙÌɯÞÐÕËɯ×ÖÞÌÙɯÐÕɯ3ÌßÈÚɀɯÌÕÌÙÎàɯÔÐßȭ

Wind Energy Barriers Ɍɯ3ÙÈÕÚÔÐÚÚÐÖÕɯɊɯ.ÝÌÙÝÐÌÞ

Characterization of Transmission -Related Wind Barriers

Ɉ Transmission Planning: How to build the transmission 
lines needed to connect wind projects and move power 
from region to region.

ɈWind Interconnection :  Codes and standards governing 
the performance of wind plants, particularly during grid 
disturbances.

ɈWind Integration :  How to operate the power system 
with variability and uncertainty.

Source:  American Wind Energy Association
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While lack of transmission has caused numerous problems for wind 
in Texas, CREZ-related transmission additions should enable growth.

Wind Energy Barriers Ɍɯ3ÙÈÕÚÔÐÚÚÐÖÕɯɊɯ3ÙÈÕÚÔÐÚÚÐÖÕɯ/ÓÈÕÕÐÕÎ

Typical Transmission Constraints 

ɈMost wind is in remote areas with 
relatively little transmission.

ɈLack of transmission capacity frequently 
leads to curtailment and stalled growth. 

ɈChicken and egg dilemma; wind 
developers and transmission owners each 
need assurances.

ɈIneffective cost allocation methodologies 
for transmission upgrades can limit 
wind/ transmission development.

ɈNew transmission will not be built unless 
there is certainty that the cost will be 
recovered in a predictable manner.

ɈWind farms can be built more quickly 
than transmission lines; Siting 
transmission can frequently suffer delays.

CREZ ɬBenefits and Challenges

ɈCREZ effort will enable 18,000+ MW of 
wind generation in Texas.

ɈWind developers provide transmission 
service providers assurance of 
commitment by posting collateral.

ɈIn ERCOT, costs are allocated uniformly 
ÈÊÙÖÚÚɯÈÓÓɯÓÖÈËÚɯÜÚÐÕÎɯÈɯɁ×ÖÚÛÈÎÌ-ÚÛÈÔ×ɂɯ
methodology.

ɈCurtailment likely to continue for next 
few years until much of CREZ 
transmission is complete.

ɈCREZ zones can limit generator siting 
flexibility.

ɈPotential delays:  permitting, legal 
challenges (e.g. Garland).

Sources: PUCT, ERCOT, NCI Analysis



Confidential and Proprietary, ©2010 Navigant Consulting, Inc.
Do not distribute or copy

10

ERCOT, as well as most other markets, suffer from a lengthy 
interconnection backlog which delays wind development.

Wind Energy Barriers Ɍɯ3ÙÈÕÚÔÐÚÚÐÖÕɯɊɯ6ÐÕËɯ(ÕÛÌÙÊÖÕÕÌÊÛÐÖÕ

Key Takeaways

ɈAs of Q1 2010, there was 
about 300,000 MW of wind 
in interconnection queues in 
the U.S.

ɈAbout 50,000 MW of this 
queue backlog was in Texas.

ɈFactors contributing to long 
interconnection queues 
include:

ɬFast growth of wind 
market

ɬLow interconnection 
queue entry and exit 
requirements

ɬQueue positions in 
suspension

ɬRe-studies

Wind in Interconnection Queues by State
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Integrating wind into the grid is challenging given its variability.  
Wind forecasting and market flexibility can ease the process.

Wind Energy Barriers Ɍɯ3ÙÈÕÚÔÐÚÚÐÖÕɯɊɯ6ÐÕËɯ(ÕÛÌÎÙÈÛÐÖÕ

Wind Integration Issues

ɈWind output cannot be controlled 
with much accuracy.

ɈVariability can affect system 
operation and cost.

ɈThere are more high-ramp 
requirements with wind than 
without wind.

ɈA system with wind generation 
needs more active load-following 
generation capability.

ɈElectricity markets were not 
designed with significant amounts 
of wind power in mind.

Accommodating Wind

ɈWind output forecasting is critical to 
reducing uncertainty; ERCOT began 
using forecasting tools from AWS 
Truewind in 2008.

ɈGeographically diverse wind resources 
and larger balancing areas reduce 
operational impacts.

ɈAdequate dispatchable resources must be 
maintained to account for any variance in 
wind generation; Texas has significant 
natural gas generation.

Ɉ$1".3ɀÚɯÕÖËÈÓɯÔÈÙÒÌÛɯÞÐÓÓɯÏÈÝÌɯÛÏÌɯ
ability to alleviate limitations of the 
current dispatch procedures and provide 
for rapid system responsiveness.

Source: ERCOT, NCI Analysis
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Wind Off -Take » U.S. Market

Long-term contracts (i.e. PPAs) are the most common wind off -take 
arrangement.  POUs signed for nearly a quarter of all capacity.   

Top 3 Muni Purchasers

Utility Contracted MW*

CPS Energy 579

Austin Energy 439

So. Cal. Public 
Power Authority

120

Top 3 Coop Purchasers

Utility Contracted MW*

Great River Energy 319

Minnkota Power 
Coop

290

Basin Electric 227

Top 3 IOU Purchasers

Utility Contracted MW*

Xcel Energy 3049

So. Cal. Edison 1772

AEP 1196

Key Takeaways

ÅThe percentage of new wind off -take 
purchased by POUs steadily increased 
from 2006-2009.

ÅThe largest utility off -takers of wind, 
are among the largest IOUs in the U.S.

ÅIn 2009, CPS Energy and Austin 
Energy led off -take among munis.

ÅNo Texas coop was a leader at the end 
of 2009, but LCRA may make the top 3 
in 2010.

U.S. Wind Capacity by Off -Take Category (2006-2009)

Sources:  AWEA, Lawrence Berkeley National Laboratory
*Note:  Cumulative contracted MW (end of 2009)

Texas Utilities
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Wind Off -3ÈÒÌɯɌɯ,ÜÕÐÊÐ×ÈÓɯ4ÛÐÓÐÛÐÌÚɯɊɯ.ÝÌÙÝÐÌÞ

Municipal Utility Wind Activity  

Ɉ Texas municipal utilities are leaders among munis in wind capacity.

ɬCPS Energy:  709 MW (1st in U.S. among munis)

ɬAustin Energy:  439 MW (2nd in U.S. among munis)

Ɉ The primary driver for Texas municipal utilities is to meet renewable 
energy goals; most capacity will come from wind.

ɬCPS Energy:  20% by 2020

ɬAustin Energy:  30%-35% by 2020  

Ɉ Texas municipal utilities use their wind power to support green pricing 
programs and to power city facilities.

Ɉ Like most of their muni peers, CPS Energy and Austin Energy have 
chosen to contract for rather than own wind capacity.

Sources: AWEA, Lawrence Berkeley National Laboratory, CPS Energy and Austin Energy websites
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CPS Energy is the largest municipally -owned purchaser of wind 
power in the country with PPAs in place for 709 MW.

Wind Off -3ÈÒÌɯɌɯ,ÜÕÐÊÐ×ÈÓɯ4ÛÐÓÐÛÐÌÚɯɊɯ"/2ɯ$ÕÌÙÎà

341 MW (2005-2007)

161 MW (2000)

130 MW (2009)

77 MW (2009)

Key Takeaways

ÅCPS Energy signed its first PPA 
(15 years) for wind power in 
2000 (Desert Sky Wind Farm).

ÅCPS Energy now purchases 
wind power from four Texas 
wind farms.

Å ÉÖÜÛɯƖƔƔɯ,6ɯÖÍɯ"/2ɯ$ÕÌÙÎàɀÚɯ
709 MW came on line in 2009.

ÅCPS Energy uses the energy 
from its wind contracts to  
support its green power 
program, Windtricity TM.

Wind Farms Supplying CPS Energy

Sources: AWEA, CPS Energy website
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In 2008, CPS Energy increased its goal for renewable energy capacity 
from 15 to 20% of peak demand by 2020 ɬa goal of 1,200 MW.

Wind Off -3ÈÒÌɯɌɯ,ÜÕÐÊÐ×ÈÓɯ4ÛÐÓÐÛÐÌÚɯɊɯ"/2ɯ$ÕÌÙÎà

Key Takeaways

Å"/2ɯ$ÕÌÙÎàɀÚɯ5ÐÚÐÖÕɯƖƔƖƔɯÎÖÈÓÚɯ
include:

Å1200 MW of renewable 
generation
Å100 MW non-wind carve out
Å771 MW of EE
ÅAMI/Smart Grid roll -out

ÅBy 2020, CPS Energy is targeting 
15% residential penetration for 
Windtricity TM and solar offerings.

ÅCPS Energy has participated in 
industry trials of the maturing 
compressed air energy storage 
(CAES) technology and is 
ÌÝÈÓÜÈÛÐÕÎɯÛÏÌɯÛÌÊÏÕÖÓÖÎàɀÚɯÙÖÓÌɯÐÕɯ
future deployments.

80%
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25%

18%

8%
20%

0%
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2009 2020*

Wind
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*Report from Board of Trustees Forward ɬJune 8, 2010

CPS Energy - Energy  Mix (MW)

Sources: CPS Energy 2009 Annual Report, CPS Energy Vision 2020 
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Austin Energy recently doubled the amount of wind generating 
capacity under contract from 225 MW to 439 MW.

Wind Off -3ÈÒÌɯɌɯ,ÜÕÐÊÐ×ÈÓɯ4ÛÐÓÐÛÐÌÚɯɊɯ ÜÚÛÐÕɯ$ÕÌÙÎà

165 MW (2008)

60 MW (2007)

128 MW (2005)77 MW (2001)

Key Takeaways

ÅAustin energy uses the energy 
from its wind contracts to 
power city facilities as well as 
to support its green power 
program, GreenChoice®.

ÅGreenChoice® is the nation's 
most successful utility -
sponsored green energy 
program in terms of kWh 
sales per year.

ÅThe program is ranked 5th

based on percent of load.

10 MW (1995)

Wind Farms Supplying Austin Energy

Sources: AWEA, DOE-EERE website, Austin Energy website, Austin Energy Resource & Climate Protection Plan to 2020
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 ÜÚÛÐÕɯ$ÕÌÙÎàɀÚɯ1ÌÚÖÜÙÊÌȮɯ&ÌÕÌÙÈÛÐÖÕȮɯÈÕËɯ"ÓÐÔÈÛÌɯ/ÙÖÛÌÊÛÐÖÕɯ/ÓÈÕɯÛÖɯ
2020 aims to increase wind capacity to 1,000 MW by 2020.

Wind Off -3ÈÒÌɯɌɯ,ÜÕÐÊÐ×ÈÓɯ4ÛÐÓÐÛÐÌÚɯɊɯ ÜÚÛÐÕɯ$ÕÌÙÎà

Key Takeaways

Å Úɯ×ÈÙÛɯÖÍɯÐÛɀÚɯ"ÓÐÔÈÛÌɯ/ÙÖÛÌÊÛÐÖÕɯ
Plan (2007) Austin Energy set a 
target of 30% renewables by 
2020.

ÅAustin Energy is now proposing 
to increase this target to 35% by 
2020.

ÅIn addition to increasing wind 
capacity top 1,000 MW by 2020, 
Austin Energy aims to:

ÅSeek ownership of wind
ÅPursue compressed air energy 

storage
ÅSupport increased transmission 

capacity in ERCOT
ÅInvestigate other wind energy 

deployment and storage strategies

32%
23%

30%

19%

25%

22%

12%

26%

7%

3%
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40%
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Natural Gas
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*Recommended in Resource & Climate Protection Plan to 2020

Austin Energy ɬGeneration Mix (MW)

Source: Austin Energy Resource & Climate Protection Plan to 2020
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Wind Off -Take » Cooperatives/River Authorities Ɋɯ.ÝÌÙÝÐÌÞ

Wind Activity Among Cooperatives/River Authorities

Ɉ LCRA will likely become a leader among cooperatives in 2010 with the addition of 
200 MW of wind power for a total of 300+ MW (all purchased power).

Ɉ STEC signed its first PPA for wind power in 2008 (50 MW).

Ɉ The leading U.S. electric cooperatives in terms of wind capacity are driven by:

ɬRenewable Portfolio Standards:  Great River Energy, Minnkota Power

Á,ÈÕàɯÚÛÈÛÌÚɀɯ1/2ɯÔÈÕËÈÛÌÚɯÐÕÊÓÜËÌɯÊÖ-Ö×ÚȰɯ3ÌßÈÚɀɯ1/2ɯËÖÌÚɯÕÖÛȭ

ɬInternal Goals/Targets:  Basin Electric

ɬGreen Pricing:  Western Farmers, AECI

Ɉ Of these leading cooperatives, only Basin Electric owns wind generation assets.

Ɉ Leading cooperatives have tended to sign multiple PPAs with the same IPP. 

Sources: AWEA, Lawrence Berkeley National Laboratory, Company websites and news releases
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LCRA will soon triple its current 106 MW in wind power with the 
addition of the 200 MW Papalote Creek Wind Farm on the gulf coast.

Wind Off -Take » Cooperatives/River Authorities Ɋɯ+"1 

Key Takeaways

ÅSince 1995, LCRA has generated 
wind power at the Texas Wind 
Power Project in Culberson 
County, the state's first 
commercial scale wind project.

ÅLCRA will nearly triple its 
current use of renewable wind 
power in December 2010 when it 
begins purchasing an additional 
200 MW from a new project 
under construction near the 
Texas Gulf Coast; LCRA signed 
an 18-year PPA with E.ON 
Climate & Renewables.

25 MW (1995)

200 MW (2010E)

51 MW (2001)

30 MW (1999)

Wind Farms Supplying LCRA

Existing

Under Construction

Sources: AWEA, LCRA website and news releases
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The South Texas Electric Cooperative (STEC) receives 50 MW of wind 
power from the Peñascal wind farm on the gulf coast.

Wind Off -Take » Cooperatives/River Authorities Ɋɯ23$"

Key Takeaways

ÅIn 2008, STEC signed a 15-year PPA with 
Iberdrola Renewables (as did CPS 
Energy).

ÅThe Peñascal Wind Power Project is the 
first wind farm constructed along the 
Texas coast.

Å"One key factor that entered into the 
decision to buy electricity from Peñascal 
is that coastal winds blow on hot 
summer afternoons when electrical 
demand in South Texas is highest.  
Additionally, the physical proximity of 
ÛÏÌɯ/ÌęÈÚÊÈÓɯ×ÙÖÑÌÊÛɯÛÖɯÖÜÙɯÔÌÔÉÌÙÚɀɯ
loads means transmission congestion 
ÞÖÕɀÛɯÉÌɯÔÜÊÏɯÖÍɯÈɯÍÈÊÛÖÙȭɁɯ- STEC 
General Manager, Michael Packard

50 MW (2010)

Wind Farms Supplying STEC

Sources: AWEA, STEC news release
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A number of cooperatives outside of Texas are leading in wind 
procurement and ownership, motivated by RPS or green pricing.

Wind Off -Take » Cooperatives/River Authorities Ɋɯ+ÌÈËÐÕÎɯ&ȫ3Ú

Leading G&T Coops - Wind

Basin Electric
Great River 

Energy
Minnkota 

Power
Associated 

Electric
Western 
%ÈÙÔÌÙÚɀ

States
CO, IA, MN, 

MO, NE, NM, 
ND, SD, WY 

MN MN, ND IA, MO, OK OK

Member coops 135 28 11 51 19

Customers 2,800,000 645,000 129,000 875,000 ~250,000

Generation 
Capacity (MW)

3,880 3,225 800-1000 5,200+ 1,700+

Miles of 
Transmission

2,015 4,500 3,000+ 9,518 3,650

Employees 2000+ 875 350 664 378

Wind PPAs 
(MW)

149 350+ 357 308 216

Owned (MW)
123 (existing)

151.5 (planned)
0 0 0 0

Rationale
Internal goal of 

10% by 2010

MN RPS (25% 
by 2025), Green 

Pricing

MN RPS (25% 
by 2025)

ND RPS (10% by 
2015)

Green Pricing Green Pricing

Sources: Company websites and annual reports, AWEA
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Basin Electric has the most total wind capacity of any U.S. coop, 
including 125 MW of utility -owned generation.

Wind Off -Take » Cooperatives/River Authorities Ɋɯ!ÈÚÐÕɯ$ÓÌÊÛÙÐÊɯ/ÖÞÌÙɯ"ÖÖ×ÌÙÈÛÐÝÌ

Basin Electric Power Cooperative
Company Overview

ɈStates:  Colorado, Iowa, Minnesota, 
Montana, Nebraska, New Mexico, 
North Dakota, South Dakota, and 
Wyoming

ɈG&T Cooperative

ɈMember distribution coops:  135

ɈCustomers:  2.8 million

ɈGeneration capacity:  3,500+ MW

ɈTransmission lines:  2,015 miles

ɈTransmission substations:  65

ɈEmployees:  2,000+

Basin Electric Power Cooperative 
Wind Activities

ɈMembers passed resolution in 2005: 
10% by 2010 (demand); existing 
and planned projects will reach 
20% of demand by end of 2010.

ɈUtility -owned wind resources
ɬ123 MW near Minot, ND (owned by 

subsidiary) - ÛÏÌɯÕÈÛÐÖÕɀÚɯÓÈÙÎÌÚÛɯÞÐÕËɯ
project owned solely by a cooperative

ɬProposed 151.5 MW in SD (owned by 
subsidiary) ɬscheduled for 
completion in 2010-2011

ɈPPAs for 149 MW
ɬ49.5 MW near Wilton, ND

ɬ99 MW near Groton, SD planned 2010

ɬBoth projects owned by NextEra

Sources: Company website and annual reports, AWEA
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In 2009, Great River Energy had the most wind capacity 
under contract of any U.S. coop.  RPS targets are a key driver.

Wind Off -Take » Cooperatives/River Authorities Ɋɯ&ÙÌÈÛɯ1ÐÝÌÙɯ$ÕÌÙÎà

Great River Energy
Company Overview

ɈState:  Minnesota

ɈG&T Cooperative

ɈMember distribution coops:  28

ɈCustomers:  645,000

ɈPopulation:  ~1.7 million

ɈGeneration capacity:  3,225 MW

ɈTransmission lines:  4,500 miles

ɈTransmission substations:  100

ɈEmployees:  875

Great River Energy
Wind Activities

Ɉ&1$ɯÔÜÚÛɯÔÌÌÛɯ,ÐÕÕÌÚÖÛÈɀÚɯ
Renewable Energy Standard (RES):  
25% by 2025 (~900 MW)

ɈCurrently purchases the output of 
six wind projects in Minnesota and 
one in North Dakota for a total of 
more than 350+ MW (various 
owners)

ɈGreen pricing program

ɬWellspring Renewable Energy 
Program (~6,600 subscribers)

ɬDoes not count toward RES

Sources: Company website and annual reports, AWEA
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In 2009, Minnkota had the second most wind capacity under contract 
of any U.S. coop.  RPS requirements are a key driver.

Wind Off -Take » Cooperatives/River Authorities Ɋɯ,ÐÕÕÒÖÛÈɯ/ÖÞÌÙɯ"ÖÖ×ÌÙÈÛÐÝÌ

Minnkota Power Cooperative
Company Overview

ɈState:  Minnesota, North Dakota

ɈG&T Cooperative

ɈMember distribution coops:  11

ɈCustomers:  129,000

ɈGeneration capacity: 800-1,000 MW

ɈTransmission lines:  3,000+ miles

ɈEmployees:  350

Minnkota Power Cooperative
Wind Activities

Ɉ357 MW of wind

ɬBoth PPAs with NextEra, split 
with Otter Tail Power

ɬLangdon, 139.5 MW

ɬAshtabula, 217.5

Ɉ,ÐÕÕÒÖÛÈɀÚɯÙÈÔ×ɯÜ×ɯÖÍɯÞÐÕËɯ
generation will exceed the 
ÊÖÔ×ÈÕàɀÚɯ1/2ɯÙÌØÜÐÙÌÔÌÕÛÚȭ

ɬMinnesota (25% by 2025)

ɬNorth Dakota (10% by 2015)

ɈIn 2008, Minnkota led the U.S. with 
greater than 20% of retail sales 
from wind.

Sources: Company website and annual reports, AWEA
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Associated Electric Cooperative has signed PPAs for 308 MW of wind 
power to deliver green power to its members. 

Wind Off -Take » Cooperatives/River Authorities Ɋɯ ÚÚÖÊÐÈÛÌËɯ$ÓÌÊÛÙÐÊɯ"ÖÖ×ÌÙÈÛÐÝÌ

Associated Electric Cooperative
Company Overview

ɈState:  Missouri, Oklahoma, Iowa

ɈOwned by 6 G&T Cooperatives

ɈMember distribution coops:  51

ɈCustomers:  875,000

ɈTotal capacity:  5,237 MW

ɈTransmission lines:  9,518 miles

ɈEmployees:  664

Associated Electric Cooperative
Wind Activities

ɈPPAs for 308 MW

ɈOwned by Wind Capital Group 
and John Deere Wind Energy

ɬBluegrass Ridge, 56.7 MW

ɬCow Branch, 50.4 MW

ɬConception Wind Farm, 50.4 MW

ɈOwned by Wind Capital Group

ɬLost Creek, 150 MW

ɈGreen power program:  Program 
began in Iowa due to state mandate 
but the AECI board approved 
offering the program to customers 
in Missouri and Oklahoma as well.

Sources: Company website and annual reports, AWEA
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(ÕɯƖƔƔƝȮɯ6ÌÚÛÌÙÕɯ%ÈÙÔÌÙÚɀɯ$ÓÌÊÛÙÐÊɯ"ÖÖ×ÌÙÈÛÐÝÌɯÏÈËɯÛÏÌɯÍÖÜÙÛÏɯÔÖÚÛɯ
wind capacity under contract of any coop in the U.S.

Wind Off -Take » Cooperatives/River Authorities Ɋɯ6ÌÚÛÌÙÕɯ%ÈÙÔÌÙÚɀɯ$ÓÌÊÛÙÐÊɯ"ÖÖ×ÌÙÈÛÐÝÌ

6ÌÚÛÌÙÕɯ%ÈÙÔÌÙÚɀɯ$ÓÌÊÛÙÐÊɯ
Cooperative

Company Overview

ɈState:  Oklahoma

ɈG&T Cooperative

ɈMember distribution coops:  19

ɈCustomers:  ~250,000

ɈPopulation:  ~500,000

ɈTotal capacity:  1,700+ MW

ɈTransmission lines:  3,650 miles

ɈEmployees:  378

6ÌÚÛÌÙÕɯ%ÈÙÔÌÙÚɀɯ$ÓÌÊÛÙÐÊɯ
Cooperative

Wind Activities

ɈWFEC currently has power 
purchase agreements with three 
wind farm facilities for 216 MW:

ɬBlue Canyon, 74.25 MW 
(Horizon/EdPR)

ɬBuffalo Bear, 18.9 MW (Edison 
Mission)

ɬRed Hills, 123 MW (Acciona)

ɈGreen pricing:  A portion of the 
RECs produced by these wind 
facilities are sold on a retail basis to 
cooperative members through the 
WindWorks® program.

Sources: Company website and annual reports, AWEA
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Wind Ownership » U.S. Market

IPPs continue to dominate wind ownership.  Very few POUs own 
wind generation assets.

Key Takeaways

ÅThe percentage of new wind capacity 
owned by POUs has oscillated 
between 0-5% from 2006-2009.

ÅMidAmerican Energy is, by far, the 
largest utility owner of wind.

ÅRelatively few other utilities of 
significant wind asset bases.

ÅNo Texas coop was a leader at the end 
ÖÍɯƖƔƔƝɯÈÕËɯÛÏÈÛɯËÖÌÚÕɀÛɯÈ××ÌÈÙɯÓÐÒÌÓàɯ
to change in the near future.

U.S. Wind Capacity by Owner Type (2006-2009)

Top 3 Muni Owners

Utility Owned MW*

Turlock Irrigation 
District

137

Cowlitz PUD 124

LADWP 120

Top 3 Coop Owners

Utility Owned MW*

Basin Electric 125

Lakeview Light & 
Power

83

Klickitat PUD 53

Top 3 IOU Owners

Utility Owned MW*

MidAmerican Energy 2205

Puget Sound Energy 429

Portland General 
Electric

275

Sources:  AWEA, Lawrence Berkeley National Laboratory
*Note:  Cumulative owned MW (end of 2009)
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Both PPAs and wind ownership have their advantages.  Public power 
has typically chosen PPAs due to lack of ability to take PTC/ITC.

Wind Ownership » PPA vs. Ownership ɊPros and Cons

Power Purchase Agreement

ɈNo upfront capital investment

ɬAllows utility to deploy capital 
elsewhere

ɈLess risk

ɬDeveloper and wind farm owner 
assume risks involved with 
transmission, permitting, 
operations, etc.

ɈPrice predictability

ɬHedge against fossil fuel price 
volatility; Carbon mitigation

ɈOwner can take advantage of PTC 
and other incentives not available to 
non-taxable entities

Ownership

ɈGreater control of project siting and 
operational flexibility

ɈOpportunity to gain wind 
experience

ɈOpportunity to potentially capture 
non-tax-based incentives (e.g. 
CREBS, REPI)

ɈPotentially lower cost of energy

ɬUtility does not have to pay 
premium to owner for taking on 
risks

ɈAvoids potential impact for PPA 
imputed debt on credit ratings

Source: NCI Analysis
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REPI and CREBs were designed to provide public power with PTC -
ÓÐÒÌɯÐÕÊÌÕÛÐÝÌÚɯÉÜÛɯɁÐÕÈËÌØÜÈÛÌɂɯÈÓÓÖÊÈÛÐÖÕÚɯÏÈÝÌɯÓÐÔÐÛÌËɯÌÍÍÐÊÈÊàȭ

Wind Ownership » Financing

Major Public Power Financing/Incentive Sources

ɈProgram created in 1992 to provide an incentive comparable 
to the PTC for POUs

ɈDepends on annual appropriations

ɈApplications often outpaced funding

Renewable 
Energy 
Production 
Incentive (REPI)

Clean Renewable 
Energy Bond 
(CREB)

ɈProgram was introduced as part of the Energy Policy Act of 
2005 (EPAct05)
Ɉ ÓÓÖÞÚɯ×ÜÉÓÐÊɯÌÕÛÐÛÐÌÚɯÛÖɯÜÚÌɯɁáÌÙÖɂɯÐÕÛÌÙÌÚÛɯÉÖÕËÚ
ɈNot all CREB applications receive funding; no guarantee of 

funding
ɈUtilities generally cannot typically finance an entire project 

with CREBs
ɈIncentives are less than what developers receive through PTC
ɈCap is currently $2.4B total (not per year)

Other financing 
mechanisms

ɈMunicipal bonds, USDA or DOE grants, state grants or 
production payments
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Flip structures are very complex but can enable public power 
providers to indirectly take advantage of PTC and MACRS.

Wind Ownership » Financing

White Creek Project

Source:  Davis Wright Tremaine LLP

Key Takeaways

ÅCapacity:  205 MW

ÅCost:  $360 million 

ÅDeveloped by Cowlitz 
PUD, Klickitat PUD, 
Lakeview Light and Power 
and Tanner Electric Co-op 
(all Washington utilities).

ÅUtilities sold project to 
private entity able to take 
advantage of tax 
incentives.

ÅUtilities maintained option 
to buy-back project after 10 
years.
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4ÛÐÓÐÛÐÌÚɯÏÈÝÌɯÎÌÕÌÙÈÓÓàɯÊÏÖÚÌÕɯÛÖɯɁÞÈÓÒɯÉÌÍÖÙÌɯÛÏÌàɯÙÜÕɂȭ

Wind Ownership » Value Chain Strategies

Mid -
American 
Energy

Puget 
Sound 
Energy

Portland 
General 
Electric

Alliant 
Energy

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

1
109
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1
161
MW

1
15*
MW

2
185
MW

1
99

MW

2
197
MW

1
3*

MW

5
458+ 12*

MW

2
155
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1
149
MW

1
229
MW

1
44*
MW

1
25

MW

1
75

MW

1
125
MW

1
150*
MW

?
<1,432

MW

2
122
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2
85

MW

1
56

MW

1
44

MW

1
15

MW

2
28

MW

1
68

MW

?
<900
MW

Key Takeaways

ÅUtilities have generally 
signed PPAs before 
owning wind assets.

ÅUtilities have generally 
not solely-developed 
their first wind farm.

Å4ÛÐÓÐÛÐÌÚɀɯÍÐÙÚÛɯÞÐÕËɯÍÈÙÔɯ
developed in -house has 
either been done jointly 
or solely, but on an 
extension of an existing 
wind farm with which 
they have experience. 

1
15*
MW

PPA

Utility turn -key purchase

Utility joint dev. or late -stage acq.

Utility in -house development

Legend

Number of projects completed in the year

Total capacity completed in the year.  
Asterisk denotes in-house development of 
an expansion of an existing project

Wind -related activities of selected utilities

1
175*
MW

1
20

MW

Sources: AWEA, Company Websites and Annual Reports
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Conclusions

Conclusions

Ɉ Texas Leadership: Texas is the leading state in wind development.  This is primarily driven 
ÉàɯÛÏÌɯÚÛÈÛÌɀÚɯÝÌÙàɯÚÛÙÖÕÎɯÞÐÕËɯÚÖÜÙÊÌȮɯÚÐÎÕÐÍÐÊÈÕÛɯÓÖÈËÚɯÈÕËɯÍÈÝÖÙÈÉÓÌɯ×ÌÙÔÐÛÛÐÕÎɯÊÖÕËÐÛÐÖÕÚȭ

Ɉ Transmission Barriers: Transmission-related barriers have caused significant wind 
curtailment and are likely to slow wind development until they are solved.

Ɉ CREZ: Implementation of CREZ will enable substantially greater volumes of wind energy to 
be transferred from strong resource areas to load centers with less congestion.  Until CREZ is 
fully implemented, however, issues will remain.

Ɉ Nodal Market: $1".3ɀÚɯÕÖËÈÓɯÔÈÙÒÌÛȮɯÛÖɯÉÌɯÓÈÜÕÊÏÌËɯÐÕɯ#ÌÊÌÔÉÌÙɯƖƔƕƔȮɯÞÐÓÓɯÉÌÛÛÌÙɯ
ÈÊÊÖÔÔÖËÈÛÌɯÞÐÕËɀÚɯÝÈÙÐÈÉÐÓÐÛàɯÉàɯÈÓÓÌÝÐÈÛÐÕÎɯÓÐÔÐÛÈÛÐÖÕÚɯÖÍɯÛÏÌɯÊÜÙÙÌÕÛɯËÐÚ×ÈÛÊÏɯ×ÙÖÊÌËÜÙÌÚɯ
and by providing for rapid system responsiveness.

Ɉ Muni Leadership: CPS Energy and Austin Energy are leaders among their peers in wind 
procurement.  Their success has largely been driven by internal renewable energy goals and 
green power demand by customers.

Ɉ Coop/River Authority Activity: LCRA is tripling its wind capacity while STEC has recently 
purchased 50 MW from the gulf coast.

Ɉ Coop Leaders: The leading coops in wind procurement are largely driven by state RPS 
targets, internal goals, or green power demand.

Ɉ PPAs vs. Ownership: Relatively few U.S. public power providers have chosen to own wind 
assets primarily due to the tax-credit-based nature of many federal wind incentives. 
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