20% WindiEnergy
by 2030




# The 20% Wind Energy Scenario

d

Primary Assumptions:

« U.S. electricity consumption grows 39% from 2005 to 2030 --
to 5.8 billion MWh (Source: EIA)

« Wind turbine energy production increases about 15% by 2030
* Wind turbine costs decrease about 10% by 2030
 No major breakthroughs in wind technology

Primary Findings:
* 20% wind electricity requires about 300 GW (300,000 MW) of
wind generation

» Affordable, accessible wind resources available across the
nation

e Cost to integrate wind modest
 Raw materials available
« Transmission a challenge



Wind Power Classification

Wind Resource Wind Power Wind Speed” Wind Speed”
50m

Power  Potential Density at 50 m at 50 m at

Class Wim* m/s mph
Fair 300 - 400 6.4-70 143-157
Good 400 - 500 70-75 157-16.8
Excellent 500 - 600 75-80 16.8-17.9 (’P
Outstanding 600 - 800 8.0-88 17.9-19.7 NFI
Superb 800 - 1600 88-111 19.7-248 . -
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¥ 20% Wind Scenario
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Annual Installed Capacity
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Costs, Benefits, and
Impacts efine 20%
Wina Scenario
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Incremental investment cost of 20%
Wind Scenario

No New Wind 20% Wind

OWind O&M Costs O Fuel Costs
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4 20% Wind Scenario Impact on Generation Mix
d iIn 2030

4 Reduces electric utility  100%
natural gas consumption

by 50% 80%
4 Reduces total natural gas
consumption by 11% 60%

A Reduces electric utility
coal consumption by 18%

A Avoids construction of 55
80 GW of new coal power
plants 0%

40%

U.S. electrical energy mix

No New Wind 20% Wind

B Natural Gas O Hydro
O Coal B Wind
B Nuclear






2d Total Area Required for 20% Scenario

1,961 mi?

Anchorage, AK




CO, Emissions in the Electric Sector
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Cumulatively, the 20% Wind Scenario would avoid the
consumption of 4 trillion gallons of water

through 2030.

The 20% Wind Scenario cuts electric
sector water consumption by 17%
In 2030.
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Jobs (in person-years)

.~ 300-1,000
1,000 - 5,000
| 5,000-10,000
' 10,000- 20,000
I 20,000 - 30,000

- > 30.000 Manufacturing location information from REPP Report by Sterzinger & Svrcek (2004)

Major component assumptions: 50% of blades are manufactured in U.S. in 2007 increasing to 80% by 2030,
26% of towers are from the U.S. in 2007 increasing to 50% by 2030 and 20% of turbines are made in the U.S.
increasing to 42% by 2030.




/|

600,000

500,000

400,000

300,000

200,000

100,000

2007 2009 2011 2013 2015 2017 2021 2023 2025 2027 2029

Jobs Suphorted |

m Total Induced cumulative
m Total Indirect cumulative
@ Direct Operations

m Direct Construction

[ Direct Manufacturing

Over 500,000
total jobs would
be supported by

the wind industry

Approx. 180,000
jobs supported
directly by the
wind industry in
operations,
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Challenges to
. Achievingtine 20%

Wind Scenario




Transmission

A Enhancement of electrical
transmission system required in all
electricity-growth scenarios

A Transmission is needed to:

* Relieve congestion in existing system
* Improve system reliability for all

customers
« Increase access to lower-cost energy
« Access new and remote generation | e\
resources Qh?ﬁ“ﬁ:
A Wind requires more transmission ,2115}1
ah 5 aw er

than some other options as best
winds are often in remote locations

Photo courtesy: NREL
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Project Siting: Concerns

Project siting often raises local concerns about:
* Visual impacts

Property value impacts

Impacts on local wildlife/habitats
Turbine or rotor noise

Land use Photo courtesy: US Fish and Wildlife

Wind generation is responsible for 0.003% of human-
Caused aV|a.n mOI"[a|Ity (National Research Council, 2007)

Bat mortality has been higher than expected

No site or cumulative impacts on bird or bat
populations have been demonstrated, to date







20% Wind Scenario

Explores one scenario for reaching 20% wind
energy by 2030 and contrasts it to a scenario in
which no new U.S. wind power capacity Is
Installed

Is not a prediction, but an analysis based on one
scenario

Would require about 300 GW (300,000 MW) of
wind generation- an increase of about 290 GW in
wind installations between 2007 to 2030

Shows that affordable, accessible wind resources
avalilable across the nation



A Summary:. Costs & Benefits

Incremental direct cost to society

$43 billion
50 cents/month/
household

Reduction in emissions of greenhouse gasses and
avoided carbon regulation costs

825 million tons of
CO,

$50 to $145 bhillion

Reduction in water consumption

8% through 2030
17% in 2030

Jobs supported and other economic benefits

500,000 total with
150,000 direct jobs

$2 billion in local
annual revenues

Reduction in nationwide natural gas use and likely
savings for all gas consumers

11%
$86-214 billion

Sources: DOE, 2008 and Hand et al., 2008 Note: All dollar values are in NPV




www.20percentwind.org




Thank you!

Susan Williams Sloan
Outreach Manager
American Wind Energy Association
ssloan@awea.org



