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holds two engineering degrees and has been awarded 15 patents.
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What is distributed wind?

* Most energy today is produced at large, central
generation plants, which have to transmit the
power to the end user

* Distributed wind means small scale power
generation for use in a local area
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Why Distributed Wind?

* The goal is to reduce or eliminate grid power
usage to save money

* Some types of small wind systems provide backup
during blackouts
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Relative Sizes of Wind Turbines
- proportionally scaled

155 ft 31.51 345 Blade length ;g :
100 ft 140 ft 120 ft Hub Height 289 ft
116 ft 172 &t 155 ft Total Height

copyright 2008 L&S Tech. Assoc., Inc.
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United States Wind Resource

United States - Wind Resource Map

Sowce: “Wind Enargy
Resource Atlas of the

United States®, 1987

= # | ; _.‘-""'“-"Lp, =

£ "“—‘x..-;'g

Wind Power Classification

wind  Resource Wind Powar wind Spead®  Wind Spead®
Powar Potential Density et 50 m st 50 m a1 50m
Class 1l'\ll'.l'rnJ mis mph
2 Marginal 200 - 300 56- 64 12.5-14.3
3 Fair 300 - 400 B.4- 7.0 14.3-16.7 U.5. Department of Energy
4 Good 400 - 500 7.0-75 15.7 - 16.8 Mational Renawable Enargy Laboratory
5 Excellent 500 - 600 7.5- 8.0 18.8-17.9
& Dutstanding 600 - BOD 80-88 17.9-19.7
7T Superb BOO - 1600 B.E-11.1 18.7-24.8
"ywin spoeds aro basod on a Waibull k value of 2.0
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Historical Market Growth (<100 kW) Renewegy

U.S. Installed Windpower
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Source:
American Wind Energy Assoclation [AWEA] Year
2010 Small Wind Turbine Global Market Study
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2010 U.S. Small Wind Turbine
Market Highlights (year ending 2010)

* Market for small wind systems grew 26% with 25.6 megawatts (MW)
of new sales capacity, nearly 8,000 units, and $139 million in sales.

* Growthin 2010 pushed cumulative sales in the U.S. to an estimated
179 MW of capacity and 144,000 units

* The U.S. market experienced a pronounced shift away from “micro-
scale,” off-grid turbines to larger, grid-connected systems.

* The average installed cost of small wind turbines installed in the U.S. in
2010 was $5,430/kW.
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Market Growth Renewegy

Projected Small Wind ([ <100kW ) Market Growth (~25% CAGR])
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Takeaways:
1. Market growing between 20-53% annually
1,200.0 - 2. Estimated to continue to grow between 20-20%
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3. Global market drivers different than in U5 (feed in fariffs, subsidies efc.)
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 Horizontal

axis wind
turbines are
generally
more
efficient
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Vertical Axis Turbines

e Vertical axis turbines
work with slower
winds

* Typically work better
with turbulent winds
seen above rooftops
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System Types

L i b TR =

Grid-Tied Wind System
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*Turbine supplies a portion
household power

*If excess power is produced it goes
back to the grid
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Battery charging back-up system
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Battery Bark

*The turbine charges a battery bank,
which can be used as backup power
for a building

*The system utilizes power from the
batteries
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Is Distributed Wind For You?

* (lean energy source

* Create your own power

* Reduce reliance on utility

* Need power in a remote area

* Desire to “lock in” energy prices for decades

* Companies using turbines for image enhancement to draw
customers

* Environmental impact
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Installation Considerations

* Access to good wind resource
e Zoning and permitting

* Foundation

* Quality tower

* Electrical installation

* Design of system
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What will it cost?

* Costs of systems vary with type of turbine and your location
* Paybacks vary with cost of electricity in your area

* Incentives may be available

* No property tax for five years on system

* No sales tax on entire system and installation

* Federal tax incentive: 30% of installed cost of system
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Questions... .
Comments...

Jeff Ehlers

President - Renewegy
jeff.ehlers@renewegy.com

Dave Klostermann
Manager of Renewables -
Van Meter Inc.
dklostermann@vanmeterinc.com
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