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Wind Energy In Nebraska

m Nebraska’s public power
system and NPPD

m \Wind development in the
state

m Incentives and laws
m What NPPD is doing




" A
Public Power System in Nebraska
m Unique:

21 Only state in the nation
served entirely by publicly-
owned electric utilities

1 Public Power District
Statutes

- 1933

-1 Bought the Investor Owned
Utilities (IOU)

m Municipal electric systems
date back to 1880’s
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Nebraska’'s Public Power Structure

121 Municipal
Systems
1 Federal { B%Eyvglr'c J
AE LY Districts

1 Public Power 15
& Irrigation :
District Cooperatives
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m NPPD provides almost
half the electricity
consumed In Nebraska

m Low-Cost:

1 Electric rates in Nebraska
are 5 [owest in America

2 9.81 ¢ National average
1 6.51 ¢ Nebraska

m Average Firm Wholesale
-1 4.16 cents/kWh



Presenter
Presentation Notes
Low rates = businesses; businesses = jobs; jobs = economic strength in our communities; communities = families, schools, quality of life


»
NPPD’s Generation Mix - 2008

m Coal is a low-cost

Gas/oil Wind fuel
5.16% 1.07% Nuclear
32 80% m Nuclear holds

great potential for
the U.S.
m NPPD has
A strategic goal to
53?763% ..... T Wapa 275% generate 10%
Purchases from renewable

6.03%

resources by

40% are non-carbon emitting resources 2020


Presenter
Presentation Notes
Germany has provided large incentives for wind development paying up to  12 cents/kwh in 2000 declining about 10 cents/kwh in 2008

Wind power provides approximately 5% of Germany's electrical needs.

Germany is about the size of Nebraska and Iowa combined.
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Potential Wind Development

m A great opportunity for
Nebraska

m Nebraska has the 6%
greatest potential for
wind energy in the U.S.

m The U.S. leads the world
In installed wind capacity

1 U.S. —-26,274 MW
1 Nebraska — 152 MW
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Presentation Notes
Germany has provided large incentives for wind development paying up to  12 cents/kwh in 2000 declining about 10 cents/kwh in 2008

Wind power provides approximately 5% of Germany's electrical needs.

Germany is about the size of Nebraska and Iowa combined.




»
State Wind Resource Potential
(Billions of kwh)

1. North Dakota 1210 11. Colorado

2. Texas 1190 12. New Mexico
3. Kansas 1070 13. Idaho

4. South Dakota 1030 14. Michigan

5. Montana 1020 15. New York

6. Nebraska 868 16. lllinois

7. Wyoming 747 17. California

8. Oklahoma 725 18. Wisconsin
9. Minnesota 657 19. Maine

10. lowa 551 20. Missouri

= Data: Pacific Northwest Laboratories
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Presenter
Presentation Notes
Nebraska’s electric consumption is approximately 30 billion kWh per year/about 29 times the current electric usage.

Total amount of electricity
that could potentially be 
generated from wind in
the United States	=	10,777	(Billions of kWh)
Total of Top Twenty States	= 10,470		(Billions of kWh)
Remaining states	=	307	(Billions of kWh)

Unfortunately, the wind generation profile doesn’t match our load profile.

Notice that Minnesota and Iowa are 9th and 10th. Both have RPSs. 


Benefits of Wind Power

Hedges risk of renewable
portfolio standard and/or
carbon tax or cap & trade

No fuel costs; No water:;
No emissions / little waste
requiring disposal
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Challenges in Wind Development

Short-term rate impact

Costandtimingof =~ Variable
~ major transmission — |
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Presentation Notes
(PURPA) Public Utilities Regulatory Policy Act requires NPPD to purchase renewable energy < 80 MW at NPPD’s avoided cost.  NPPD’s current avoided cost is less than 2.0¢/kwh.


Maintenance
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Presentation Notes
Very large crane.  450 ton crane required 29 semis to deliver  and 6 more to deliver two additional cranes to assemble the large crane
Lightning strike fix can cost $450,000
Equipment and maintenance adds up to hundreds of thousands of dollars




Presenter
Presentation Notes
The driver is economies of scale. On a per-pound basis, the price of flour goes down substantially if you are buying 100 lb bags, as opposed to 1 pound bags. If you are a housewife, the one lb bag may be the better choice, but if you are a baker, the 100 lb bag may be the better choice.


is Needed

B e W



Presenter
Presentation Notes
Land can be farm ground or pasture. The tops of hills have better wind and would be selected as the best location for turbines within a given footprint.
Roads to the turbines 
Adequate transmission access and infrastructure (substation)
Permission from state and federal agencies (e.g. Western Area Power Administration, Federal Aviation Administration – anything over 200 feet; federal lighting guidelines, Endangered Species Act, USFW, NGPC.)
Zoning and permitting rules are beneficial. A paper presented states that Minn requires 500' from home, 250' from road ROW
Also has a Wind Access Buffer of 5 rotor diameter from perimeter of site on prevailing Axis and 3 RD on non-prevailing wind axis





Presenter
Presentation Notes
Thousands of acres are needed for turbine placement. Ainsworth – 11,0000 acres
Ainsworth – 60 MW – A lot of land is needed to capture 60 MW – These are 1.65 MW turbines. Technologies will change. Turbines might be bigger 
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Presentation Notes
You need good wind.

This wind map is available on the Nebraska Energy Office Website and was developed by AWS Truewind

There are several companies that use computer modeling to produce wind maps.  In examining different maps you will find significant discrepancies regarding estimated winds through out Nebraska.

This map displays wind speeds at 70 meters or 230 feet.

Before Wind farms  are built, electric utilities typically install Met towers to collect actual wind data. 

You will notice the large amount of wind in North Central NE

Wind speed is important.  The difference between average annual wind speed of 19 and 20 mph seems almost insignificant.  However, the difference in power output from moving from 19 to 20 mph is significant. (17%)
 
Assume you have a chance to buy one of two almost identical farms.  Through detailed analysis of both farms both using the same amount of seed, fertilizer and water you find out that farm A has annual corn yields of 171 bu/acre while farm B has annual corn yields of 200 bu/acre.  This difference is very significant.  So it is with wind speed.  You want the location that  has the yield potential of 17% greater.




Presenter
Presentation Notes
 You need turbines. 
< Ainsworth , 60 megawatts, 36, 1.65-MW wind turbines, 370 feet from base to blade tip, Av. 19,000 homes; $3.3 million
Elkhorn Ridge > 80 megawatts, 27, 3-MW wind turbines, 410 feet from base to blade tip, Av. 25,000 homes ; $6 milion
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NPPD’s History with Wind Power

Springview - 1998
Ainsworth — Oct. 2005

Project Proposals Sought
— July 2007

Bloomfield — Feb. 2009
Crofton - TBD

2"d Round of Project
Proposals — Nov. 2008

Announcement this fall

17
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Presentation Notes
Germany has provided large incentives for wind development paying up to  12 cents/kwh in 2000 declining about 10 cents/kwh in 2008

Wind power provides approximately 5% of Germany's electrical needs.

Germany is about the size of Nebraska and Iowa combined.




Wind Facilities In Nebraska

Year 2008

Owned by | Location | Installed Size Capacity Factor
LES Lincoln 1999 1.3MW 25%
OPPD Valley 2001 MW 22%
MEAN Kimball® 2002 10.5MW 34%
NPPD Ainsworth® 2005 59.4MW 35%
ERW Bloomfield® 2009 80MW ---%

TOTAL 151.9MW

1. Participants include 43 municipals located in Nebraska and 18 municipals
located in Colorado, lowa, Kansas & Wyoming

2. Participants include: OPPD, MEAN, Grand Island, & Jacksonville, FL

3. NPPD Purchase Contract — Participants include: OPPD, MEAN, Lincoln
Electric System and Grand Island
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Why Do Other States Have More?

m Combination of Reasons

1 Federal Production Tax Credits
1 State Production Tax Credits

1 State Renewable Portfolio
Standards

~1 Public Utility Commission
requirements

1 Transmission lines exist in good
wind areas

1 Need for additional generation

1 Cost of wind vs. alternative energy
resources

19
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Presentation Notes
Other examples – exemption from sales or property tax.


» I
Incentives for Public Power Utilities

m Renewable Energy Production Incentive (REPI) -
an incentive “equivalent” to the Production Tax
Credit

m Congressional appropriations and renewable
generation growth has resulted in significant
reductions in REPI payments

m Clean Renewable Energy Bonds (CREBS) - an
alternative to REPI but are not close to the
Incentive level of Production Tax Credits/Grants

20
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Presentation Notes
Minnesota – state credit of 1 5o 1.5¢/kwh for 8 years ending in 2004.
Required Xcel to build 1125 MW of wind by 12/31/2010.
Other Minnesota utilities must have 10% RPS by 2015.
Iowa offered 1.5¢ PTC for 180 MW.

Clean Renewable Energy Bonds (CREBs) (Sec. 1111) 
• ARRA authorizes an additional $1.6 billion of new clean renewable energy bonds to finance facilities that generate electricity from the following resources: wind, closed-loop biomass, open-loop biomass, geothermal, small irrigation, hydropower, landfill gas, marine renewable and trash combustion facilities. 
• ARRA retains the current law rules regarding how these funds may be allocated: 

American Wind Energy Association Summary of ARRA Provisions
o 1/3 for qualifying projects of state/local/tribal governments 
o 1/3 for qualifying projects of public power providers 



" B
Nebraska’'s laws are adapting

m As a result of incentive inequities, NPPD believes
the lowest cost option for renewable energy is to
partner with private entities that qualify for
Federal Incentives

m May 2007, Nebraska Legislature passed LB 629
which granted Community Based Energy
Development (C-BED) projects state sales tax
exemption and gave public power the ability to
waive our right of eminent domain during the

contract period

21
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Presentation Notes
Not getting the same tax breaks that C-BED projects had received in Minnesota and Iowa.


» I
Nebraska's laws are adapting (contd)

m LB 561 allows public power districts to waive
their eminent domain for private renewable
projects

Private entity must enter into a power purchase
agreement with the public power utility

Facilitates Power Review Board approval
Changed the financial calculation for C-BED projects

Requires wind developer to post decommissioning
security

Prohibits wind agreement terms with landowners from
exceeding 40 years; terminate after 10 years inactive

Becomes law on Aug. 30

22
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Presentation Notes
If it is less than 10 percent of our load
If we have a public hearing 
LB 471 was amended into LB 561 and requires the Power Review Board to approve a utility’s renewable generation project if certain criteria are met


Tenaska Amendment allows them to have 33% ownership from Nebraska – but it can include lease payments and other costs that aren’t necessarily Nebraska based. 


» I
Nebraska's laws are adapting (conta)

m LR 83 — The wind study resolution created a task
force to study the following topics:

Land use issues and environmental impacts, including
transmission

Financial benefits and risks of wind development for
consumption and export

Content and status of renewable energy bills
Introduced this year

m Nebraska Power Association and NPPD are
actively involved

White papers and technical committee members

23
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Presentation Notes

The Task Force 
consists of the Legislature’s Natural Resources Committee

appointed members to technical committees and an advisory committee
The technical committees are comprised of technical experts (public power utility reps, wind developers, attorneys, engineering firm reps, etc.) who will gather and analyze data and develop recommendations for the Task Force
The advisory committee will review information and make recommendations for possible changes

Results are due at the end of this year
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Federal laws are likely to change, too.

m Shift to the political left with ﬁ*
Congressional leadership and
administration

m Environmental Protection
Agency endangerment finding

1 CO2 is a pollutant and harmful to
public health

m Major legislation to reduce CO2
m Cap and Trade

.

m Carbon Tax

m Renewable Energy Standard
Proposals

24
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Presentation Notes
A national renewable portfolio standard, carbon tax, or cap & trade will have a major impact on Nebraska legislation and the state’s utilities.


m
N
Cap and Trade Proposals

H.R. 2454 Waxman Markey

President Obama American Clean Energy and
Campaign Proposal | Security Act of 2009 (ACES)

Scope Economy wide Economy wide
Begins 2012 2012
Targets 2020 — 1990 levels 3% below 2005 by 2012

2050 80% below 1990  17% below 2005 by 2020
42% below 2005 by 2030
83% below 2005 by 2050

Allowances 100 auction Free allowances* declining to zero
in 2030

* Free allowances insufficient to cover all emissions 25
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Presentation Notes
Under Obama’s proposal 
Allowance price assumption of $20-$60/ton
Cost $220-$650M in 2012 (real 2012 $)

Under the ACES 
Approximately 5 million allowances allocated to NPPD and wholesale customers at no cost
Need to purchase 5.9 million allowances
Allowance price assumption of $20-$60/ton
Cost $120-$350 million in 2012 (real 2012 $)


" J
NPPD 2008/2020 Fuel Mix Comparison with Significant Carbon

Constraints w/o LES Share of GGS & Sheldon
Sources of CO, & Non CO, Emitting Resources

2008 2020
Generation Resources Generation Resources
18,403,960 MWh @ Busbar 16,217,600 MWh @ Busbar

Gas/Oil :
Wind )
.16% 0 Coal Gas/Qil _
P 1IN 15

20.32%

Purchases
. Hydro  4.64% Hydro
' 0
CO«':1|0 el i WAPA 2.15% 2.76% il Nuclear
54.79% Purchases 43.00%

6.03%
26
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"
So, meanwhile, what is NPPD doing?

m 10% renewable generation in mix by 2020

OPPD has the same goal (combined total equates
to approximately 1,000 megawatts)

These are the current drivers for Nebraska’s
timetable.

A national renewable energy standard may require a
change.

28



NEBRASKA PUBLIC POWER DISTRICT

Wind Generation Addition Plan to Meet 10% Renewable Goal by
650 2020

600

10% Renewable Goal (533 Megawatts)
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/
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Presentation Notes
But this plan can change based upon legislative changes that allow a utility to install projects larger than 80 megawatts
The plan can also change if a climate change bill is passed to include: a national renewable portfolio standard, cap and trade allowances, and/or a carbon tax.





»
So, meanwhile, what is NPPD doing?

m Currently evaluating wind proposals to add
another 80-160 megawatts of wind generation to
Nebraska’s 150

As we did with Elkhorn Ridge and Crofton Hills

m 20-year agreements

m Evaluated for low cost, environmental factors, access to
transmission

30
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Presentation Notes
RFP announced November 2008; responses due April 15, 2009
80 MW projects at Broken Bow and/or Petersburg
 20 year PPA for electricity and renewable attributes
 Received 22 proposals 
17 proposals on land that NPPD had under control
5 proposals on developer land
Narrowed to 6 proposals


»
So, meanwhile what is NPPD doing?

m Installing meteorological towers to study the wind

m Securing land rights gives NPPD more options

31
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Presentation Notes
In NPPD’s opinion, wind maps and patterns are a guide for where to look; they are not a basis for wind development. Environmental concerns are also criteria for site selection. Measuring the wind for year at the precise site is necessary. 


Nebraska Public Power District’s Wind Monitoring Sites

. Wind Monitoring Sites

Valentineo
Emmet . Verdigre . . Sholes
Brunswick .
Scottsbluff ON folk
0 Elgin . ore

Columbus

Greel Emerick
Broken Bow . reciey . o

North Platte
0 Grand Island

N O

Kearney

o Lincc:lno

G131735.ZIP
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" A
NPPD Efforts to Secure Land Rights

m Engaged a
consultant,
Renewable
Resource
Assoclates

m Determine If there
IS sufficient
landowner
Interest within a
specific area

33
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NPPD Efforts to Secure Land Rights

(cont’d)

m Land option agreement

1 Initially 5 years and 5-year
extension

m Future project could be:

1 NPPD development (i.e.,
Ainsworth)

1 A C-BED project

1 Anon-C-BED, privately
owned project

m Landowners have more
options

34
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Nebraska Public Power Districl
Always there when you need us

Site Map Safety Contact Us

[ ] Search

My Account EnergyWise Employment Energy Education Economic Development Services Newsroom  About Us

Questions to Ask

La:_uln-_'m!r Interest F_-urm

Wind Today Wind Facilities Landowner Resources Small Scale Wind Contact Us

i

Landowner Interest Form

Az NPPD periodically considers adding more wind generation to its energy sources, there is
the need to identify potential land sites for future wind development. Below i= a short
suryey form that vou may complete to identify vour property for possible future
consideration. Before you click to submit vour answers, please make sure all boxes
indicated with an asterisk (*) are completed.

By submitting information, NFPD does not guarantee that the land would be considered for
future wind farm development. NPPD will contact a landowner if it i=s interested in the land
as part of a potential wind energy facility.

Upon completion of this form, yvou will receive a confirmation of yvour submittal.

35
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What else is NPPD doing?

m Seeking potential small scale renewable energy
projects:
m Types of renewables

0 PURPA Qualified — Bio Mass, Solar, Wind, Co-Gen and
Heat Recovery Generation

m Size
O > net metering (25 kilowatts or less)

O <10 megawatts

m Partnering with wholesale customers

O Projects < 2 MW can be purchased directly by the
wholesale partner

36
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Small scale renewable projects (ontq

m RFP issued early 2nd
guarter 2009

1 Let our wholesale
customers know in May
about the RFP

1 Press release and RFP
issued: May 19t

1 Proposals due
September 1, 2009

1 Coordinate with USDA

37



-

Nebraska Utilities Join Southwest
ower Pool

Tolk

Hitchland EHV

Potter Co

Tuco EHV

Cherry EHV

. Calhoun EHV CREREC

Entergy ICT

Axtell EHV =
Cooper EHV

Nashua

Swissvale EHV

Reno Co. Wolf Creek EH\L
Spearville EHV
Wichita EH\4

LaCygne EHV

Cemanche EHV.

Soonx
Woodward EHV j\gcleveland

Muskogee EHV

Stateline EHV

Seminole EHV

Lawton Eastside EHV

o 25 50 100 Miles

| 1 | 1 |

lke Michigan

- 765 kV

-——— 500 kV
SPP RTO
Entergy ICT

S SPS'Pztbwest

ower Pool
DRAFT EHV Overlay

13.5 GW in SPP
+2 GW in NE
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Regional efforts to develop high-voltage transmission line capabilities in the Midwest


»
In the end ...

m New legislation will increase the pace of wind
development in Nebraska
m Larger farms bring economies of scale, lowers costs

m  Studying wind for export allows development beyond the needs of
Nebraskans

m  Who will buy the power, build the lines, construct the farms?

m Timetable for state and federal legislation unknown

m Implementation takes time

m High voltage transmission lines take time to site and construct

m Environmental factors will play a big role

m Public power plans to be involved

39
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There will have to be cooperation between private and public entities.

Some larger farms that may be announced, still need the transmission to connect to the regional grid. 

East coast governors sent a letter to Washington saying they don’t want wind from the Midwest. They prefer to build their own and save the transmission construction costs. 



Questions?

John Richards

402.563.5419

|bricha@nppd.com

S

Nebraska Public Power District

“Always there when you need us

40
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