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California emissions of greenhouse 
gases must decrease – not increase –
to limit global warming.

Total California GHG Gross Emissions & AB 32 Goals
(MMTCO2eq, Including electricity imports)
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Energy from fossil fuels causes 70% of 
California’s greenhouse gas emissions.

CA 2004 Gross GHG Emissions by Type

CO2 from 
Fossil Fuels
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To limit climate change, California’s electricity 
increasingly will come from the sun, wind and 
the Earth.

California Electric Energy Resources
Scenario - 33%_ZeroCoal
(Terawatt-hours)
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The challenge facing California is to develop its 
non-fossil resources quickly enough.

California Renewable Electric Energy Resources
Scenario - 33%_ZeroCoal
(Terawatt-hours)
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Substantial new infrastructure is required

Estimated new generation capacity (megawatts)
• Geothermal 2,400
• Wind 10,000
• Solar 11,000

• Wind requires ~ 6,500 1.5 MW turbines
• Solar requires ~ 110 sq. miles of collectors
• Total requires ~ 16 high voltage transmission lines             

plus collection system



7

The Solar Two Power Tower 
experiment at Barstow, CA

CSP Systems
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1-MW Arizona Trough 
Plant
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64 MWe Solargenix Solar Electric Plant: 
Boulder City, NV
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Wind Turbines
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Collector Types Used for 
Advanced Solar Thermal
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AST Is a Proven Technology
Currently Not In Widespread Use In the USA
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Stationary Fuel Cells
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Value of Avoided Generation Capacity Capital Cost (93% Effective Load Carrying Capacity) 1.71 - 2.31

0.06 - 0.97

0.36 - 0.76

1.30 - 3.90

RANGE OF TOTAL FUEL CELL VALUE:

Value of Avoided Transmission Cost (All Costs Allocated to Summer Peak)

Value of Fossil Fuel Price Hedge*

Value of Deployment Ease and Speed

Value of Avoided CO2 Emissions*

Value of Grid Support

Value of Avoided Generation Fuel Cost*

0.03 - 0.31

Value of Health Benefits*

Other Values
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0.10 - 2.17

1.61 - 1.69

Site Specific

6/7/2007

¢/kWh

Value of Avoided Generation Capacity Fixed Operation & Maintenance Cost 0.22 - 0.29

Value of Avoided Generation Variable O&M Cost 0.00 - 0.25  

Value of Other Avoided Emissions 0.14 - 1.75

Value of Avoided Losses (Generation, T&D, Related Emissions) 0.21 - 0.50

(See Write-up)

5.8 – 15.8¢/kWh

Value of Avoided Distribution Cost (All Costs Allocated to Summer Peak)

0.01 - 0.24

Value of Avoided Water Use 0.00 - 0.26

(NOx*, SO2*, CO*, VOC*, PM10, PM2.5, Hg)

Value of Increased Reliability, Power Quality, & Blackout Avoidance 0.00 - 0.22

Value of Job Creation Potential 0.09 - 0.19

(Fuel Cells Using Renewable Fuel & Cogen Credit Only)

* Indicates inclusion of Cogen Credit


