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Course Outline

What we will cover...
= About the DOE Office of Indian Energy Education Initiative

= Course Introduction
= Resource Map
= Technology Overview(s):
- Siting
- Costs
=  Successful Project Example(s)
= Policies Relevant to Project Development

=  Additional Information & Resources
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Introduction

The U.S. Department of Energy (DOE) Office
of Indian Energy Policy & Programs is
responsible for assisting Tribes with energy
planning and development, infrastructure,
energy costs, and electrification of Indian
lands and homes.

As part of this commitment and on behalf of
DOE, the Office of Indian Energy is leading

and efforts in
Indian Country.



Presenter
Presentation Notes
The idea for this training came from feedback from tribal leadership, tribal organizations, and other entities interested or involved in energy development in Indian Country. 



Training Program Objective & Approach

Foundational courses were created to give tribal leaders
and professionals background information in renewable
energy development that:

= Present foundational information on strategic energy
planning, grid basics, and renewable energy technologies;

=  Break down the components of the project development
process on the commercial and community scale;

=  Explain how the various financing structures can be
practical for projects on tribal lands.
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NREL's Presenter on Wind Energy
IS

Charles Newcomb

charles.newcomb®@nrel.gov
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Course Outline

What we will cover...
= About the DOE Office of Indian Energy Education Initiative

= Course Introduction
= Resource Map
= Technology Overview(s):
- Siting
- Costs
=  Successful Project Example(s)
= Policies Relevant to Project Development

=  Additional Information & Resources
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NREL National Wind Technology Center

 The National Renewable Energy Laboratory (NREL) researches, installs,
validates, and tests turbines across the range of sizes from residential
to utility-scale

 NREL also provides direct technical assistance by request

Photos left to right: NREL/PIX 21905, 08581
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Presenter
Presentation Notes
By way of introduction to our wind activities at NREL, I’d like to spend a moment describing what we do at the National Wind Technology Center:
Fundamental sciences research: physics, aerodynamics, acoustics, electrical design
Component testing: blades, drive trains, foundations
Systems testing: whole systems from residential through to utility-scale


Commercial or Community Scale?

COMMERCIAL SCALE | ~
PROJECT

Influences Technology
- Choice

COMMUNITY SCALE
PROJECT -



Presenter
Presentation Notes
Wind, because of its spectrum of sizes, works effectively across the range of project size, business models, and even resource strengths.  


Key Takeaways

 Wind energy is a mature, yet
evolving technology

* Wind energy comes in many
sizes

* Wind energy is cost competitive
today in many locations
throughout the United States

* Large wind development has
clear impacts to neighboring
communities that are both
positive and negative and
therefore requires active
stakeholder engagement

Source: NREL/PIX 05572
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Presenter
Presentation Notes
Wind energy is a mature technology that’s been active in its current market form since the 1980s.  Since that time utility turbines have grown larger, quieter, and more productive.  
Small turbines have also grown more reliable and productive.  Because of these improvements wind energy projects can compete with grid power costs in many locations around the country.
Wind, by it’s visible nature requires support from a broad range of local stakeholders in order to be successful, beyond just the immediate landowner and the utility.


Maps of Resources

Wind Powering America:
http://www.windpoweringamerica.gov/windmaps/

United States - Annual Average Wind Speed at 80 m v %

m/s

® tor.com |
http:/lwww.awstruepower.com. Spatial resolution of wind resource
data: 2.5 km. Projection: Albers Equal Area WGS84.
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Presenter
Presentation Notes
The wind resource has been mapped for the United States and these maps represent the best available model-derived estimates of the wind resource across the country.  These model-derived data sets connect the dots between points there the wind resource has been directly measured and portray the rich wind resource across the nation.  The map on the left depicts the national wind resource whereas the map on the right depicts the local resource in a portion of Wyoming, to provide a sense of the detail at which these maps can go.  These maps are available for download at the Wind Powering America website.  

http://www.windpoweringamerica.gov/windmaps/

.

Potential Installed Wind on Tribal Lands

Potential Installed Wind Power on Tribal Lands
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.

Total Tribal Potential Installed Wind Power:
209,639 MW

U.S. Total Installed Electric Power (2004 Est.):
944,000 MW (EIA)

Aggregate technical estimate of 209 GW does not account
for sacred sites, transmission access, water bodies, or other
factors that will significantly impact development potential.

U.S. Department of Energy
National Renewable Energy Laboratory
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Presenter
Presentation Notes
This map depicts the wind energy development potential for tribes in the contiguous states.  There is clearly a good overlap between the wind resource and the tribal lands.  What is not shown here is the rich overlay with the Alaskan tribes.  Some of the best examples of economically compelling community wind energy projects can be found in Alaska.


Course Outline

What we will cover...
= About the DOE Office of Indian Energy Education Initiative

= Course Introduction
= Resource Map
= Technology Overview(s):
- Siting
- Costs
= Successful Project Example(s)
= Policies Relevant to Project Development

=  Additional Information & Resources
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Elements of Wind Projects (two ends of the spectrum)

Location ‘

Commumty : Approvals and Agreements
Suitable Resource |
Business Case/ Siting Financing
Ho.me Preference | |nterconnection | Financial Resource
Sutable Land | (Level of lomplext | acceptabie Risi (o
grid impact study public projects)
and a residential
project.)
_ Location ‘
Commercial . Approvals and Agreements
Suitable Resource |
Market Access Siting Financing
Business Case Interconnection Available Credit
Suitable Land Power Purchase Market
Acceptable Risk
Cash Flow
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Presenter
Presentation Notes
When thinking about what it takes to develop a successful wind project it’s important to recognize how many pieces of the puzzle need to line up at the same time.  The rigor for addressing each element depicted here (and this is depiction is meant to be illustrative and not meant to comprehensive) depends on the type and scale of project.  Smaller projects for a home can require considerably less justification than a large project that impacts the entire tribe.

For a small project:
From a location perspective it is important to know that the prospective location has a suitable wind resource for development.  That means that the project would be able to theoretically generate enough power to justify the project.  You also need to know that you have a place to put the wind turbine.  Turbines, depending on the scale and design of the tower, can take up to ¼ acre or more from a siting perspective.  For a small project the need for the “business case can be greatly reduced.

From a siting approvals perspective, even a small project needs to obtain the necessary siting and building permits.  If the system is to be interconnected with the utility then the project also needs to obtain approvals from the utility for the interconnection.  

Even small projects can cost thousands of dollars and so the prospective owner must have the necessary financial resources to purchase and install the project, and the owner needs to know that they can accept the level of risk for the financial outlay and the variability that wind represents.

For commercial-scale and utility-scale projects the level of rigor is considerably higher.  Not only is it necessary to have a productive wind resource, but this resource must be demonstrated (measured) according to industry norms, the land needs to be secured with appropriate contracts, the market access needs to be both transparent and stable, and stakeholders in the surrounding area need to be on-board with the project.  

Siting of a large project also can involve various levels of environmental reviews that include not just wildlife impacts but neighbor impacts, historic impacts, civil aviation and both military and civil radar impacts.  

In additional to interconnection approvals, for utility projects it is also necessary to have power purchase contracts that support the project revenue requirements but also are bankable (perceived by the financial institutions as having the right safeguards and provisions in place to bring the financing risk to an acceptable level.  

From a financial perspective it is also important to have favorable credit markets and banks that understand the technology, the resource variability, and also the business model and land concerns.  Again, banks are not (generally) risk takers so they’ll need to be comfortable with the project from all angles including the resource, the technology, the off-taker, and real-estate, the operations and maintenance, and even market risk.

How do users access this information?
	NREL, consultants

Might seem overwhelming but there is an entire industry of consultants that work in the space and know the process well.


Technology Overview

Primary Markets:
. Remote power
— Remote communities
— Remote uses
(telecommunications,
pumping)
. On-site energy production and
consumption
— Residential, commercial,
industrial
. Energy for sale
—  Merchant power
— Purchased power
— Utility projects

Photos clockwise: NREL/PIX 14697, 02102, 13387
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Presenter
Presentation Notes
To illustrate the importance of scale not only on siting rigor but also on what market make sense, consider these three general project types.




Wind Energy Technology Scales

Source: NREL/PIX 18890

Source: NREL/PIX 16730
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Presenter
Presentation Notes
This is a graphical depiction of two ends of the technology scale. 


Wind Performance Characteristics

Capacity Factor (CF) Affected by:
Actual

* Fraction: _  Temperature

e Small: 15% - 20%  Altitude
e Medium: 20% - 25% * Siting
e Large: 30% - 40% — ferrain
— Obstructions

* Roughness
— Tower height
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Presenter
Presentation Notes
In terms of how much energy a project will produce:
Wind turbine productivity is typically described in terms of a “capacity factor”.  Larger turbines generally have a higher capacity factor because they’re on taller towers.  If a small turbine were put on a 300’ tall tower it would have the same capacity factor as a utility-scale turbine…but since towers are expensive small turbines are generally put on shorter (more affordable) towers of perhaps 80’ – 100’.  Mid-sized machines that would be used at a community center or a water treatment plant can be on towers of 130’ – 150’ and thus achieve capacity factors somewhere in the middle.

These capacity factors are affected by where the project is installed.  A turbine installed in Colorado, for example, will be less productive than a turbine installed at sea level on the Bering Sea (sea level and cold).  Similarly, as you might expect, a turbine installed in a wooded valley is going to perform poorly whereas a turbine installed on a clear ridge will perform well, from a production perspective.


Best Uses for Technology (size, installed cost)

On-Site Power

 Remote (<10 kilowatt [kKW], $6-$12/watt [W])

«  Water pumping, electrification
Water pump = 1 kW, House = 5 kW, Farm = 10 kW

Grid Connected ($7- $3.50/W)
e Small (1 kW - 50 kW)

 Residence, business, farm/ranch
 Mid-Size (100 kW - 1 megawatt [MW])
*  Facility, community, industrial
« Convenience store = 50 kW, school = 250 kW

Energy for Sale ($2-$3/W)
e Utility (1MW)
e Wind farm



Presenter
Presentation Notes
Expanding on the sense of scale, these are some examples of what the different sizes might be and what they’d be used for and how much their costs range.  Small turbines are generally more expensive on a cost per unit power than larger turbines.


®
Wind Energy Costs

e (Costs vary considerably
depending on local
conditions including:

— Topography

— Require clearing

— Land-holding size

— Collection grid design

— Environmental hurdles

— Weather delays
(wind/rain/soil)

* Total installed costs for
utility-scale projects are
averaging around $2-$2.5
ml||IOﬂ/|\/|W (Communlty Sioux 750 kW Turbine
campus or two rural hotels) Source: NREL PIX#12817
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Presenter
Presentation Notes
These are factors, among many, that can affect the cost of a wind energy project.  


Lower Turbine Pricing Working Its Way into
Installed Project Costs: 2-Year Lag

5,000 o Individual Project Cost (485 projects totaling 34,156 MW) |
4,500 o g = Capacity-Weighted Average Project Cost |
4000 4> — Polynomial Trend Line

3,500 -
L e E *
2,500 - > '
2,000 e g g e ey -
1,500 o — DA
1,000 s e 2 B
S s

Installed Project Cost
(2010 $/kW)
Oil((Ql ))09)

Project costs bottomed out in 2001-04; rose by $850/kW on average
through 2009; held steady in 2010 ($2,160/kW); appear to be
dropping in 2011. Source: 2010 Wind Market Report, LBNL.
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Presenter
Presentation Notes
This graphic shows how costs for wind energy projects have fallen over time, and it also demonstrates the range of project costs, depending on some of the factors from the previous slide.



Identifying Commercial Technologies

Is it a recognized brand?

— Certified or listed by recognized
bodies

— Third-party published performance
— Listed on incentive websites

* How many units are installed in the
United States?

— What is the history/experience?

* Isthere a domestic service system in
place?

* Are there units nearby or is there
local (established) service system in
place?

 Reconditioned by reputable shop

i P Wild Horse Wind Facility in Washington State
with a track record Source: NREL/PIX 15462
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Presenter
Presentation Notes
When considering wind projects it is very important to select the right tool for the job.  There are many wind turbine manufacturers out there and it can be very challenging to determine which one is the best one. 

These are some high-level questions to ask yourself when you’re considering a certain vendor.  While these questions can look hard to answer, the good news is that there’s an entire industry of expert consultants that answer these questions every day.  It’s important, however you develop your project, to consider these types of questions regardless of who develops it.



Wind at the Lakota Nation

 Refurbished wind turbine

— Provides power to the KILI
radio station

— Tribal members trained to
maintain the turbine

— Project serves “beacon”

— Maintenance funded
through sale of renewable
energy credits

* Benefits
— Reduces operating costs

— Demonstrates Source: NREL/PIX 19538
environmental stewardship

— Provides training opportunity



Presenter
Presentation Notes
The Lakota Nation installed this project in 2008.  The unit is a refurbished 65kW nordtank and was installed for a cost of ~ $150k



®
Avoided CO2 Emissions and Water Use

* Carbon dioxide (CO,) and water savings depend on where
the project is located

CO2 Water
(million tons/year) (billion gallons/year)
Tennessee 2.4 1.3
Massachusetts 2.6 1.3
New Mexico 2.6 1.1
North Carolina 2.9 1.6
Georgia 3 1.6
Indiana 3.1 1.7
Kansas 3.2 1.8
West Virginia 3.3 1.8
Nebraska 4.1 1.8

Office of
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Presenter
Presentation Notes
Expanding on the notion of environmental stewardship, here is a range of estimated environmental benefits for large wind projects.  The level of benefit is dependent on the type of generation that is offset by the wind energy (coal in Nebraska, more nuclear in Tennessee)


Course Outline

What we will cover...
= About the DOE Office of Indian Energy Education Initiative

= Course Introduction
= Resource Map
= Technology Overview(s):
- Siting
- Costs
=  Successful Project Example(s)
= Policies Relevant to Project Development

=  Additional Information & Resources
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Federal Wind Policy

* Relevant Federal Legislation

— These can be leveraged when partnering with
certain partners

 Production Tax Credit
 USDA Farm Bill
e U.S. Energy Initiative

* Permitting

— National Environmental Policy Act (NEPA)
* Fish & Wildlife
* Historic Preservation
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Presenter
Presentation Notes
Leveraging certain policies requires partnering with eligible entities.  Partnering doesn’t have to mean forever as many equity partners will have an investment hurdle at which point the project would “flip” to the host nation.  


State Wind Policy

e Renewable Portfolio Standards:

— 29 states have enacted a Renewable
Portfolio Standard (RPS)

— States offer grants, rebates, sales tax, and
tax credit incentives

— Numerous states have incentives for small
and community wind energy projects

* For information on your state:
http://www.dsireusa.org

of
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Presenter
Presentation Notes
An RPS is a requirement created by the government that mandates a certain percentage of a utility's overall energy capacity or energy sales be derived from renewable resources, including wind.  Like federal incentives, accessing certain state incentives can require partnering with eligible entities.


http://www.dsireusa.org/

Native American Qutreach

* Native American Wind Interest
Group outreach

e U.S. DOE/NREL wind project
technical assistance

* Wind Energy Applications and
Training Symposium
* Wind Powering Native America video

* Level of support and funding
depends on level of requests

* DOE Office of Indian Energy
Education Project Development and
Finance Information

U.5. DEPARTMENT OF

Office of

" -
A Tr}n.fﬁ dito Renewabld
e,

TN 1S Department of Enorgy
\.¢/ Energy Efficiency and Renewabie

-

Photos left to right: NREL/PIX 12517 and Wind Powering America
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Presenter
Presentation Notes
These are examples of outreach support and products that have been provided by the Energy Department. 


What we covered...

= Successful Project Example(s)

= About the DOE Office of Indian Energy Education \
Initiative

=  Course Introduction (Takeaways) \

= Resource Map \

= Technology Overview(s): \

- Siting v

- Costs \

\

N

= Policies Relevant to Project Development

=  Additional Information & Resources
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Useful Resources

* http://www.windpoweringamerica.gov/nativeamericans/
s http://www.windpoweringamerica.gov/

RESOURCE

*  http://www.nrel.gov/wind/
http://www.smallwindcertification.org/

TECHNOLOGY

POLICY www.dsireusa.org
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http://www.windpoweringamerica.gov/nativeamericans/
http://www.windpoweringamerica.gov/
http://www.nrel.gov/wind/
http://www.smallwindcertification.org/
http://www.dsireusa.org

Thank You & Contact Information

For More Information:

DOE Office of Indian Energy Website:
www.energy.gov/indianenergy

NREL Technology Websites:
www.nrel.gov/learning/re basics.html

Charles Newcomb
charles.newcomb@nrel.gov
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INFORMATION ON THE CURRICULUM
PROGRAM & OFFERINGS




Curriculum Structure & Offerings

_ e Overview of foundational

JolV[aler-Yi[elst-1MM information on renewable
courses energy technologies, strategic

energy planning, and grid basics

WLl [l R ° Covers the components of the

: project development process
Professional and existing project financing
Courses structures
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Foundational Courses

Renewable Energy

Energy Basics Technology Options

Assessing Energy Needs Biomass
and Resources Direct Use

Geothermal

Electricity Grid Basics :
Hydroelectric

Strategic Energy Solar
Planning Wind

All courses are presented as 40-minute Webinars online at
www.energy.gov/indianenergy
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