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Googleplex

Location: CA

Operator: Google
Configuration: 1.6 MWp PV
Operation; 2007

System supplier: Shagp,
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Acid Rain Tree Damage
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Global Warming & Climate Change

Global Carbon Cycle (Billion Metric Tons
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Carbon Dioxide EmISSIONS and

Carbon Dioxide Concentrations
(1751-2004)
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U.S. ENERGY CONSUMPTION
(ALL SECTORS)
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ELECTRICITY GENERATION
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Wind Energy Production

As a Percentage of Electricity Consumption
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Cents/KWh

Wholesale Generation Cost
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THE GOAL FOR WIND ENERGY
(U.S.)

“Areas with good wind resources have the
potential to supply up to 20% of the

electricity consumption of the United

States.” Advanced Energy Initiative
Department of Energy

“Wind energy will provide 20% of U.S.
electricity needs by 2030, securing
America’s leadership in reliable, clean

energy technology.”
American Wind Energy Association
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Electric Sector CO, Emissions

No-Wind Reference Case
20% Wind Vision
Path to 60% below today’s Levels by 2050

Source: Edgar DeMeo, Renewable Energy Consulting Services, Inc.
Palo Alto, California BRENT ALDERFER © 2009




CQO2 Stabilization Wedges

A
Billions of Tons
Carbon Emitted
per Year

Eight “wedges”

Goal: In 50 years, same
global emissions as today

0
1950 2000 2050

Source: The Carbon Mitigation Initiative, Princeton University gy
S. Pacala and R. Socolow BRENT ALDERFER © 2009




CARBON MITIGATION WITH
WIND GENERATION

“A wedge worth of wind
electricity will require
Increasing current capacity
by a factor of 30”

Carbon Mitigation Initiative

Install 2 million

megawatts of windmills to
replace coal-based electricity

Source: The Carbon Mitigation Initiative, Princeton, University
S. Pacala and R. Socolow
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Bear Creek Wind Farm

Pennsylvania
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United States - 1999 Year End Wind Power Capacity (MW)
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Total: 2,500 MW
(Updated 12/31/1999)

Wind Power Capacity
Megawatts (MW)
I 1,000 - 2,100
I 100- 1,000
1 20-100
1 1-20

Vermont

U.S. Department of Energy
National Renewable Energy Laboratory

26-FEB-2004 1.1.18




United States - 2000 Year End Wind Power Capacity (MW)
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Total: 2,566 MW
(Updated 12/31/2000)

Wind Power Capacity
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U.S. Department of Energy
National Renewable Energy Laboratory

26-FEB-2004 1.1.17




United States - 2001 Year End Wind Power Capacity (MW)
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Total: 4,261 MW
(Updated 12/31/2001)
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U.S. Department of Energy
National Renewable Energy Laboratory
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United States - 2002 Year End Wind Power Capacity (MW)
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27-JAN-2003 1.1.13




United States - 2003 Year End Wind Power Capacity (MW)
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United States - 2004 Year End Wind Power Capacity (MW)
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United States - 2005 Year End Wind Power Capacity (MW)
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United States - 2006 Year End Wind Power Capacity (MW)
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United States - Current Installed Wind Power Capacity (MW)
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Pennsylvania

«Contributes.1% of Global Greenhouse Gases
*1% of Carbon Wedge = 20,000 Megawatts Wind
sDemonstrated Capability of 5000 Megawatts Win
*Currently 461 Megawatts of Wind Generation
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Locust Ridge Wind Farm

Pennsylvania
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