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CSP Plant Optimization StrategyPV System Optimization Strategy

PV: Targeting >30% market share for annual new capacity additions at grid price parity.
CSP: Targeting CSP plants at GW-scale with baseload-equivalent price/dispatchability.
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Impacts of 100 GW of Clean Energy
650 MMT CO2 Cumulative Offset: an amount 

commensurate needed to maintain the 

Annual CO2 Offset from 100GW Scenario

100 GW Scenario
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commensurate needed to maintain the 
450 – 550 ppm global concentration target

100 GW Scenario
• Clean technologies meet all new 

electricity consumption through 2017
• Capacity additions are a blend of clean 
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technologies: wind, PV, CSP and 
geothermal

• Supported by current programs: 20% Wind 
Initiative the Solar America Initiative and
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Initiative, the Solar America Initiative, and 
Enhanced Geothermal Technology 

Accelerates price parity 
with conventional sources
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kW with conventional sources
• The federal government purchases of clean 

electricity can stimulate the 100 GW Scenario
• Federal government demand exceeds 10% of 
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BAU Energy Price to Federal Government
Clean Energy Prices

100 GW target
• By 2017, price parity will be achieved for 

the government’s purchase of clean 
electricity
under this scenario



Success in Driving Down Cost of Wind

Program Supported 
Accomplishments
GE Wind 1.5 MW Series 
• Over 10,000 units sold
• 47% of 2006 US market

Clipper 2.5 MW Liberty
• New advanced drive train  
• >5,600 MW of firm and 
contingent   

orders for delivery through 
2011

Wind power sales price (bus bar) based on 
58% of wind plants installed since 1999.

Primaray Supplies of Wind Turbines in 2006
% f t t l kld k t f 15 016 GW2011

Southwest Windpower 1.8 
kW
• First residential turbine

Vestas (DK) 28.2% Enercon (GE) 15.4%
Gamesa (ES) 15.6% Suzlon (Ind) 7.7%
GE Wind (US) 15.5% Siemens (DK) 7.3%
Other 10.3% Source: BTM Consult ApS March 2007

% of total workld market of 15,016 GW

• 900 units shipped as of 
9/1/07

Since the 1970s, Federal government has spent just under $4 billion to support advanced wind 
technology and project development.  The current existing U.S. wind capacity is worth $13 billion 

and will produce ~31 billion kWh of electricity in 2007.  



Geothermal is a Mature Technology
Technology Status

G th l  i  b l d 

5000 14

Technology Has Reduced Costs for Hydrothermal Resources 

• Geothermal power is baseload 
generation

• Costs range 5 cents/kWh (flash) 
to 8 cents/kWh (binary)
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• Essentially no carbon or other 
gaseous emissions. Binary cycle 
is emissions free
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U.S. Market
• Installed capacity of 2,900 MWe in 

six states: CA, NV, UT, HI, ID, AK
*Future market penetration estimates are derived from 2007 Geothermal Energy Association data on

0

500

1000

98
2

98
3

98
4

98
5

98
6

98
7

98
8

98
9

99
0

99
1

99
2

99
3

99
4

99
5

99
6

99
7

99
8

99
9

00
0

00
1

00
2

00
3

00
4

00
5

00
6

00
7

00
8

00
9

01
0

01
1

01
2

0

2

C
os

t

• Hydrothermal potential for 
additional 5,600 MWe in 11 
western states by 2015; total 
potential up to 23 000 Mwe

Future market penetration estimates are derived from 2007 Geothermal Energy Association data on 
projects under various stages of tdevelopment

19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 20 20 20 20 20 20 20 20 20 20 20 20 20potential up to 23,000 Mwe

• Oil and gas associated wastewater 
potential from 900 MWe to 
5,000 MWe



Four teams in 50/50 cost shared projects operating 77 fuel cell
DOE Vehicle/Infrastructure Demonstration

Fuel Cell Vehicles & Hydrogen Infrastructure:

Four teams, in 50/50 cost-shared projects, operating 77 fuel cell 
vehicles and 14 hydrogen stations

Verified fuel cell vehicle performance:
• EFFICIENCY: 53 – 58% (>2x higher than            

internal combustion gasoline engines)

• RANGE:  103 – 190 miles
• FUEL CELL SYSTEM DURABILITY:  1600 

hours (~48,000 miles)

Demonstrated Fuel Cost: $3/gge, from natural gas

DOT is demonstrating fuel cell buses 
and  providing data to DOE for analysis

Eight buses in California, Massachusetts,        
N Y k S th C li d W hi t DCNew York, South Carolina, and Washington, DC

Detailed data feeds back to inform R&D efforts



How to Make Things Happen!

• It is not about technology!

• It is not about money!• It is not about money!



It’s Not About the Money!

• Venture capitalists invested almost $3 billion in 
clean energy in US 2007

• Global investments have expanded 60% from 
$93b to $148 billion from 2006 to 2007

• Solar, biofuels, wind and fuel cells generated 
more than $50 billion in revenue

• 2008 reports indicate more than 60% increases in 
investments



It IS About Political Leadership and Public Policy!

It IS about leadership, political will, and public policy!
• Public behavioral change regarding energy
• Electricity business model must change
• Must stimulate investment in biofuels
• More stringent building codes
• Congestion transportation pricing
• Feed In tarrifs or other electricity policy options
• Carbon Tax or Cap and Trade
• Etc., etc..



I t ti

Market Access Policies are Critical
Interconnection

Exhibit 1: Lifting CA net metering caps 

Net Metering

Exhibit 1: Lifting CA net metering caps 
could double installations thru 2015. Exhibit 2: Improved interconnection in CT, 

FL, MA, ME, TN, WA could increase 
installations by >50% through 2015.

Source: DOE/Navigant High-Fidelity 
U.S. Market Penetration Scenario Model

Source: DOE/Navigant High-Fidelity U.S. 
Market Penetration Scenario Model

Nationwide availability of interconnection & net-metering will be required for PV market penetration.



• Reliance on oil leaves the status quo option

Why Should Kauai Lead the Way in Renewable Energy?

• Reliance on oil leaves the status quo option 
tenuous at best
Clean energ can lead to economic di ersit and• Clean energy can lead to economic diversity and 
development

Vi h d i “ d h i ”• View shed issues are a “red herring”
• Federal and International partners will provide 

resources if you move quickly
• Because you possess the leadership to make it 

happen??



One Key Ingredient

What Is the One Key to Making a 
Clean Energy Future HappenClean Energy Future Happen 

for the United States, Hawaii and 
K i ?Kauai ?



JUST DO IT!




