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People Want Windpower

sooooé 2007 Global Growth Rate

27 %
$37 Billion
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World Leader in New Installations

Incremental Capacity Cumulative Capacity
(2007, MW) (end of 2007, MW)

U.S. 5,329 Germany 22,277
China 3,287 U.S. 16,904
Spain 3,100 Spain 14,714
Germany 1,667 India 7,845
India 1,617 China 5,875
France 888 Denmark 3,088
ltaly 603 ltaly 2,721
G Portugal 434 France 2,471
UK. 427 U.K. 2,394
Canada 386 Portugal 2,150
Network ™ Rest of World 2,138 Rest of World 13,591
TOTAL 19,876 TOTAL 94,030

Source: BTM Consult; AWEA project database for U.S. capacity.




US is lagging in WP penetration

= 7 11 Approximate Wind Penetration, end of 2007
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US Market: A BRIGHT Future

Forecasts World US
2008 24.4% 38.6%
2009 22.1% 32.2%
2010 20.2% 27.6%
2011 18.8% 24.2%
2012 17.1% 21.5%
S Five Years  20.4% 28.8%

-Source: Global Wind Energy Council
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Drivers for Wind Power

~uel Prices
~ederal and State
Policies
Economic
Development
Public Support
iy Green Power
Energy Security

Carbon Risk
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State Portfolio Standards

VT: (1) RE meets any ME: 30% by 2000

MN: 25% by 2025 10% by 2017 - new RE

. 200, increase in retail sales by
(Xcel: 30% by 2020) 2012; (2) 20% by 2017

| *WA: 15% by 2020

| NH: 23.8% in 2025 |
MA: 4% by 2009 +

ND: 10% by 2015

WI: requirement varies by
utility; 10% by 2015 goal

MT: 15% by 2015
[ 9

1% annual increase

OR: 25% by 2025 (large utilities )
5% - 10% by 2025 (smaller utilities)

, LRI: 16% by 2020 |

(

OH: 25%** by 2025 O
3 IOy
IL: 25% by 2025 N
CO: 20% by 2020 (10Us)

*10% by 2020 (co-ops & large munis | MO: 11% by 2020 O
Jr——

NC: 12.5% by 2021 (10Us)
AZ: 15% by 2025

10% by 2018 (co-ops & munis)
NM: 20% by 2020 (10Us)
10% by 2020 (co-0ps)

SD: 10% by 2015

| CT: 23% by 2020 |
| NY: 24% by 2013 |

| NJ: 22.5% by 2021 |
| PA: 18%** by 2020 |
| MD: 20% by 2022 |
|

|

|

*NV: 20% by 2015

*UT: 20% by 2025 IA: 105 MW

| CA: 20% by 2010

*DE: 20% by 2019 |
DC: 11% by 2022 |
“VA: 12% by 2022 |

TX: 5,880 MW by 2015 |

| HI: 20% by 2020 |
AN
=N
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Ohio Senate Bill 221

Signed into law on 1 May 2008

By 2025, requires 25% of all Electricity sold
to be from Advanced Energy Sources

At least 12.5% must come from Renewable
Sources: Wind, Solar, Biomass

At least 6.25% must be generated in Ohio
Gradual Ramp-up begins in 2009
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Financial Impact on Ohio

/7,000 MW of wind energy by 2025
4000 new turbines/towers

$14 Billion

Market opportunity.........

$10 Billion in components
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Ohio Market Opportunities

Towers

Blades
Gearboxes
Hubs

Control Systems
Generators
Bearings
Support bases
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$2.1 Billion
$1.7 Billion
$1.3 Billion

$ 700 Mi
$ 690 Mi
$ 670 Mi
$ 400 Mi
$ 380 Mi
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Who makes our Turbines

today?

Great Lakes Wind Network
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US

Manufacturers Today

Wind Turbine OEMs
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General Electric (US)
Gamesa (Spain)

Clipper Windpower (US)
Acciona (Spain)

DeWind (US)



Blades Operations

Suzlon (Pipestone, MN)

LM Glasfiber (Grand Forks, ND; Little Rock, AR)
Siemens (Fort Madison, |A)

Knight and Carver (Howard, ND; National City, CA)
Gamesa (Edensberg, PA)

Molded Fiberglass (Gainesville, TX)

Vestas (Windsor, CO)

Molded Fiber Glass (Aberdeen, SD)
TPI Composites (Newton, |A)

LM Glasfiber (Little Rock, AR)

PPG Industries-fiberglass (Shelby, NC)
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Towers Facilities

Trinity Structural Towers (Tulsa, OK; Clinton IL)
Aerisyn (Chattanooga, TN)

Thomas & Betts (Memphis, TN)

Towers Tech (Manitowoc, WI)

TPl Composites (Newton, IA)

DMI Industries (West Fargo, ND)
Hendricks Industries (Keokuk, 1A)

Tower Tech (Abilene, TX; Sioux Falls, ND)
HPM America (Mt. Gilead, OH)
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Gearbox Operations

Winergy Drive Systems (Elgin, IL)
GE Transportation (Erie, PA)
Clipper Windpower (Cedar Rapids, 1A)

Moventas (MN)
Bosch-Rexroth (TBD)
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New OEMSs are coming...

Alstom Power (Spain)

EWT (Netherlands)
Fuhrlander AG (Germany)
Mitsubishi (Japan)

Nordex (Germany)

Nordic Windpower (Denmark)
REPower (Germany)
Siemens (Germany)

Suzlon (India)

Vestas (Denmark)
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FRENZIED Activity

Advance teams searching
for new supply chains

Before and during site
selection

Current OEMs are seeking
MUCH MORE capacity
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The problem is....

This Marketis SOLD OUT

Upwards of 2 years to deliver
Issue Is components
Machined castings
Gearboxes
Bearings
Blades
Towers

© Copyright 2008
Great Lakes Wind Network



Wind Turbine Components

Three primary groups
Machine Head or Nacelle

Tower & Bases
Hub & Blades
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Wind Turbine Components

Lets look at a typical wind turbine’s
components and assembly using a
presentation on Gamesa’s website.

The Great Lakes Wind Network wishes
to acknowledge and thank Gamesa
for the use of this presentation .

http://WV\AN.qamesa.es/en/producté/wind—turbines/manu facture
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Machine Head / Nacelle
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Towers
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Blades
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Blades
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NACELLE Supply Chain

OEM'’'S or Integrator
*Foundries sGenerator
Machine Shops *Electronics
sFabricators

Other service providers

Heat-Treat Machine subs
Painters Small Fabricators
Testing /Analysis Grinders

Platers

© Copyright 2008
Great Lakes Wind Network



TOWER Supply Chain

Manufacturer

Fabricators for flanges

«Steel mills for plate

Small Component Suppliers
e Door frames ¢ Fasteners

e Platforms  Electricals
e Ladders
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BLADE/SHELL Supply Chain

Manufacturer
Blade Core Resins Fiberglass
* Balsa « Epoxy « Woven Cloth

* Foam  Polyester  * Chop Strand Mat
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Issues for Manufacturers

Scale

Precision
Cost-Competitiveness
Capacity

Reliability (Service)
Connections
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Why?

Demand Is accelerating globally
Many short-staffed
Significant qualification process

Little time for new supplier
development

How to find, select best parthers?

As a manufacturer, how to engage?
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Great Lakes WIND Network

Founded in 2007
Non-profit
Manufacturing-based
Industry-led

Our Mission

Grow the Supply Chain for the
Wind Industry
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What We Do

Help OEMs and 1 st Tier Mfgs
to expand their supplier base

GE Energy -Clipper Windpower
GE Transportation -Distributed Energy
Nordex -Parker Hannifin
Vestas

How?

Pre-qualify manufacturers
Provide Referrals
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What We Do

Grow Supply Chain Companies

For those already engaged...
e Confirm capabillities
 Make introductions
e Support expansion efforts

Our ‘Search’ Business is busy
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What We Do

Create Supply Chain Companies

For those new to the industry...
Provide sector-specific information
Consulting and evaluation support

Provide connections and
Introductions

Invite Mfgs to engage with GLWN
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What We Do

Focus state, regional, local groups
on supporting new investment in Wind

Rally support for policy initiatives
Ohio RPS
Production Tax Credit in Congress
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What YOU should do..

Get Listed with  GLWN
www.glwn.org
Become part of the Network
GLWN Newsletter
Invitations to Wind Events
Opportunities for referrals
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Great Lakes WIND Network

Get Informed...
through our programs

Get Listed...
with the Network @ www.glwn.org

Get Connected...
with potential customers and suppliers

Get Business!!
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You've got to love WIND

http://www.epuron.de/en/desktopdefault.a
spx/tabid-204/414 read-793/

Thank you!
Dee Holody
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