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Sources of Emission-Free Electricity
2012

R Solar,Wind &
% Nuclear 64.0% Geothermal 13.5%

Hydro 22.6%
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U.S. Electricity Production Costs

1995-2009, In 2009 cents per kilowatt-hour

2009
Coal - 2.97
—Gas - 5.00
~—Nuclear - 2.03
—Petroleum - 12.37
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2.0

0.0 | T T T T T T T T T T T T

1995 1997 1999 2001 2003 2005 2007 2009

Production Cests = Operations and Maintenance Cosis + Fuel Costs. Production cosis do net include indirect costs and are based on FERC
Form 1 filings submitted by regulated wlilities. Production cosis are modeled for wlilifies that are not regulated.

Source: Ventyx Velocity Suite
Updates: 5/10
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Fuel as a Percentage of Electric

Power Production Costs
2009

Conversion
7 I ravrication

Waste Fund

Enrichment

" Uranium

Gas Nuclear Fuel
Component Cost

Seurce: Venty Velocity Suite: Enenly Resources btz rational, in
NEI Updats & 5,10
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Estimated Levelized Cost of New Electric Generating Technologies in 2016
1S 200E megawatt hour)

= Transmission Investmant

- Variable D&M
] = Flxed O&M
w1 = Lkevalized Capital Cost
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Regional Variation in Levelized Cost of New Generation Resources, 2016.

Range for Total System Levelized Costs
Plant Type (2009 5/megawatthour)
Minimum Average Maximum

Convenlional Coal 855 04 8 110.8
Advanced Coal 100.7 106.4 1221
Advanced Coal with CCS 126.3 136.2 154.5
Natural Gas-fired

Conventional Comexned

Cycle 60.0 66.1 741

Advanced Combined Cycle 56.9 63.1 70.5

Advanced CC with CCS 80.8 0.3 104.0

Conventional Combustion

Turbing 982 1245 1442

Advanced Combuslion

Turbing 87.1 103.5 118.2
Advanced Nuclear 100.7 113.9 121.4
Wind 81.9 ar.0 115.0
Wind = Offshore 1B6.7 2432 3484
Salar PV 156.7 210.7 3239
Salar Thermal 191.7 31.8 641.6
Geothermal 918 1m.7 115.7
Biomass 98.5 112.5 133.4
Hydro 585 36 4 121.4

Source: Enerzy Information Admimistration, Annual Energy Outlook 2011, December

2010, DOE/EIA-0383(2010)
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Comparison of Life-Cycle

Emissions
10as TOns of Carbon Dioxide Equivalent per

Gigawatt-Hour
I 39 18 17 1 5 14

Coal Natural Gas Biomass Solar PV Hydro Nuclear Geothermal Wind
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ISO 14046 : 2014 Environmental management — Water footprint — Principles,
requirements and guidelines
BEFE—REP — RE-LZREZHEHL
ISO/DIS 9000:2014 Quality management systems Fundamentals and vocabulary
SEER A —RAREEEA
ISO/DIS 9001:2014 Quality management systems Requirements
EFER i —R &
ISO/DIS 14001:2014 Environmental management systems Requirements with
guidance for use
BB PR dpsl & RIS
ISO/CD 45001 Occupational health and safety management systems —
Requirements with guidance for use
BELT 2FF PSR 32 &8 13
ISO/DIS 22000:2014 Food safety system — Requirements for any organization in
the food chain
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