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Recent additions to the U.S. power grid

e 2010-2015: Wind was 28% of all
new electric generating capacity

Crther Renewables
ibio, geu hydro)

e 2015: Wind #1 with ~34%,
Solar ~29%, Gas ~24%

Petrcr!e um

Source: AWEA U.S. Wind Industry Annual Market Report 2014
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75 gigawatts of U.S. wind power, led by Texas

AK
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Source: AWEA U.S. Wind Industry Fourth Quarter 2015 Market Report
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U.S. Total: 4.4%
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Source: AWEA Annual Market Report 2014
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Source: AWEA Annual Market Report 2014
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Reasons for falling wind costs

e Economies of scale (turbines, companies)
e Technology accessing higher winds

e Policies now predictable

e Optimized siting

* More transmission to cities

e Predictive O&M

e U.S. manufacturing
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Wind energy costs still falling, capacity factors still rising
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Impact on Levelized Cost of Energy
of Assumed Factors (% Change)

Source: Bloomberg New Energy Finance
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Net Capacity Factor Improvement (% Change)
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Wind cost vs. gas cost il \

2012-2022

Source: NREL

20128/MWh

Wind and MNew Natural Gas Generation

Projected Range of Wind Cost Assuming
Wind Gen. Cost Median Cost Reduction
Projected Range of New NGCC Gen. Costs
New NGCC Gen. Costs AEQO13 Reference

Case Price
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Boom-bust cycle is over with 5-year PTC
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Wind power is increasingly cost-competitive

Solar FV — Crystalline Rooftop 5130 $192
Solar PV — Coystalline Gronnd Monnt™ 380 ™ 3100 5124 451570
Solar PV — Thin-Film 573 380 5179
Solar Thermal® 5120 5108
Fuel Cell 506 [l W s
Biomass Direct 577 11 B 0
Geothermal 573 5135
Wind $30 570 s164  °
Enerpy Efficiency® 50 350
_______________ Gas Peaking soofill W 58
IGCCH 500 B s
_ Niclear” 376 | | sus
CONVENTIONAL Codl” 563 Il B s
Gas Combined Cyele 533 B B 0
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Levelized Cost (3/MWh)
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The U.S. wind resource

United States - Land-Based and Offshore Annual Average Wind Speed at 80 m

Source: Wind rsoums sstimalss developed by AVWS Tepower
LLE Wiah: i hasnie EEITUBROWET 2o Map davaitpad by
MWREL. Spatial resoluton of wind resouce data 2.0 km.
Projection: Albwrs. Equ.sl Ares WEIH

awstueoover RANREL

 Wind could power more than
13 times U.S. electricity needs

United States — Wind Potential Capacity at Turbine Hub Height of 140 m

Wind Potential Capacity
at 140m Hub Height

35% or Higher
gross capacity factor

124 meter rotor diameter, 1,8MW turbine;
reflective of turbines in development This map fllustrates general wind resouree potential oaly and is not suitable as 2 siting tal. More detailed

site and wind speed data, as well as coordination with relevant authorities, are needed to thoroughly

evaluate appropriate wind energy development at any given location. [T

Data sources: AWS Truepower, National Renewable Enersy Loboratory

[+] 200 - 300 A
<100 300 - 400 g . - AWS **
e g con waINIRE L 78 power™

| Land exclusions

Area (sq km)

 New technology is reaching higher

winds, making wind energy possible in
new regions of the country
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Wind Vision: 10% by 2020; 20% by 2030

250

m Trajectory to 20% by 2030
200
® Installed Wind Capacity

[ERN
a1
o

100

Wind Capacity (GW)

50

0
2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Source: DOE Wind Vision and AWEA Market Data



Major brands purchasing wind to cut costs & carbon
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Bipartisan support for wind energy holds firm

Gallup, Annual Environment Poll, March 5-8, 2015:

e 70% say U.S. should put more emphasis on producing more domestic energy
from wind; 14% say the same emphasis as now

« Among Republicans, 63% want more emphasis on wind

Zoghy, U.S. Homeowners on Clean Energy, March 2015

e 74% support extending federal tax incentives for wind and solar

 87% think renewable energy is important to the country’s future

Public Opinion Strategies, for Pew Charitable Trusts, March 2015
 77% support increasing the use of wind energy

 75% describe renewable energy as reliable

* 68% support restoring wind energy PTC, 47% “strongly support”
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Wind is America’s energy future

2008 DOE: Wind can supply 20% 2015 DOE: Wind can supply 35%
of U.S. electricity of U.S. electricity

‘.‘/

Eem Efficiont %em _ ' iji

and Renewable Oy

s, bure
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Wnd V5|on'
A New Era for Wind Power in the
United States

20% Wlnd Energy by 2030
y Wind Energy's
u 4; I'I:-rl-l- ity E;Hp\-ly
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Corporate purchasing of wind power rising sharply

DEAL SIZE (MW)
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\ . "Because energy is a large operating expense at Google, it is
beneficial to power the data centers with low-cost wind power,”

S | DOW CHEMICAL

, "Dow is always looking for win-win solutions - good for the

2 environment and good for business. By entering into this

: _ | agreement, Dow is taking a serious approach to our future

' [ " Y \A\/ | [ \ [ ] energy needs in Texas and cost-competitive wind energy is a
-’ VvV YV V. great opportunity.”

5 \ \ N = N .
/_ v/ N | : : m
4 L / | B

“The US has amazing wind and sun resources that will never
run out. We are delighted to make this investment - it is great
for jobs, great for energy security, and great for our business.
Importantly, it's great for the future of our climate.”

"At Yahoo, we're committed to being an environmentally
responsible company...Driving the development of cleaner
and renewable sources of power is an important piece of our
sustainability strategy.”

MICROSOFT|

"The Pilot Hill Wind Project is important to Microsoft because
it helps solidify our commitment to taking significant action to

shape our energy future by developing clean, low-cost sources
to meet our energy needs.”

__/_.._.-...._\\\

/| American
WIND ENERGY
Courtesy of Jean-Jacques Halans ® ASSOCIATION
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Great Lakes
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MNortheast
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West
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Mountain ;; - _ % 5,641 - 16,243
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Renewables Market Share versus Gas
for Meeting Incremental Demand, Percentage
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Source: EIA
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Wind is key to Clean Power Plan compliance

Pounds per Megawatt-Hour

B -41t0-50% (8 States)

[ -37 to-40% (10 States)

I -3110-36% (14 States)

| ¢

" -211t0-30% (6 States) %

‘.

-11 to -20% (6 States)
0to-10% (3 States)

No Reduction (4 States)

@ Projects Completed Prior to 2015 @ Projects Completed in 2015

Reduction of CO, emissions rate from wind projects, 2012-2030

Sources: AWEA U.S. Wind Industry Annual Market Report Year Ending 2015; EPA
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Trend: New lines access vast supply of low-cost, carbon-free wind

SPP Priority Projects

= 4.1 GW wind projects 2014-2015 .
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Source: AWEA 2015 Annual Report. Wind project capacity includes projects under construction.
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THANK YOU!
Andrew Gohn

Eastern Region Director, AWEA
202-383-2543

agohn@ayvea.org
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