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U.S. Primary Energy Consumption by Source and 

Sector,2008    (Quadrillion Btu)

99.2 Quadrillion BTU
Source: DOE/EIA



Sector

Transportation

Industrial

Residential

Electricity

End Use

Space heating
Air conditioning
Water/waste 

pumping
Refrigeration
PHEVs
Other (appliances)
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EIA Base Case 2007

9% reduction in base load by 2030

Benefit of Achieving Efficiency Target

Technology EIA 2007 Reference Target

Efficiency Load Growth ~ +1.5%/yr Load Growth ~ +1.1%/yr

Renewables 30 GWe by 2030 70 GWe by 2030

Nuclear Generation 12.5 GWe by 2030 64 GWe by 2030

Advanced Coal Generation

No Existing Plant Upgrades

40% New Plant Efficiency
by 2020ς2030

150 GWe Plant Upgrades

46% New Plant Efficiency 
by 2020; 49% in 2030

CCS None Widely Deployed After 2020

PHEV None
10% of New Vehicle Sales by 2017; 

+2%/yr Thereafter 

DER < 0.1% of Base Load in 2030 5% of Base Load in 2030
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Benefit of Achieving Renewables Target

50 GWe new renewables by 2020; +2 GWe/yr thereafter

Technology EIA 2007 Reference Target

Efficiency Load Growth ~ +1.5%/yr Load Growth ~ +1.1%/yr

Renewables 30 GWe by 2030 70 GWe by 2030

Nuclear Generation 12.5 GWe by 2030 64 GWe by 2030

Advanced Coal Generation

No Existing Plant Upgrades

40% New Plant Efficiency
by 2020ς2030

150 GWe Plant Upgrades

46% New Plant Efficiency 
by 2020; 49% in 2030

CCS None Widely Deployed After 2020

PHEV None
10% of New Vehicle Sales by 2017; 

+2%/yr Thereafter 

DER < 0.1% of Base Load in 2030 5% of Base Load in 2030
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EIA Base Case 2007

Benefit of Achieving Nuclear 
Generation Target

24 GWe new nuclear by 2020; +4 GWe/yr thereafter

Technology EIA 2007 Reference Target

Efficiency Load Growth ~ +1.5%/yr Load Growth ~ +1.1%/yr

Renewables 30 GWe by 2030 70 GWe by 2030

Nuclear Generation 12.5 GWe by 2030 64 GWe by 2030

Advanced Coal Generation

No Existing Plant Upgrades

40% New Plant Efficiency
by 2020ς2030

150 GWe Plant Upgrades

46% New Plant Efficiency 
by 2020; 49% in 2030

CCS None Widely Deployed After 2020

PHEV None
10% of New Vehicle Sales by 2017; 

+2%/yr Thereafter 

DER < 0.1% of Base Load in 2030 5% of Base Load in 2030
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EIA Base Case 2007

Benefit of Achieving Advanced Coal 
Generation Target

46% efficiency by 2020, 49% efficiency by 2030

Technology EIA 2007 Reference Target

Efficiency Load Growth ~ +1.5%/yr Load Growth ~ +1.1%/yr

Renewables 30 GWe by 2030 70 GWe by 2030

Nuclear Generation 12.5 GWe by 2030 64 GWe by 2030

Advanced Coal Generation

No Existing Plant Upgrades

40% New Plant Efficiency
by 2020ς2030

150 GWe Plant Upgrades

46% New Plant Efficiency 
by 2020; 49% in 2030

CCS None Widely Deployed After 2020

PHEV None
10% of New Vehicle Sales by 2017; 

+2%/yr Thereafter 

DER < 0.1% of Base Load in 2030 5% of Base Load in 2030
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EIA Base Case 2007

Benefit of Achieving the CCS Target

After 2020, all new coal plants capture and 

store 90% of their CO2 emissions

Technology EIA 2007 Reference Target

Efficiency Load Growth ~ +1.5%/yr Load Growth ~ +1.1%/yr

Renewables 30 GWe by 2030 70 GWe by 2030

Nuclear Generation 12.5 GWe by 2030 64 GWe by 2030

Advanced Coal Generation

No Existing Plant Upgrades

40% New Plant Efficiency
by 2020ς2030

150 GWe Plant Upgrades

46% New Plant Efficiency 
by 2020; 49% in 2030

CCS None Widely Deployed After 2020

PHEV None
10% of New Vehicle Sales by 2017; 

+2%/yr Thereafter 

DER < 0.1% of Base Load in 2030 5% of Base Load in 2030
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EIA Base Case 2007

Benefit of Achieving PHEV and DER 
Targets

5% shift to DER from base load in 2030

PHEV sales = 10% by 2017; 30% by 2027 

Technology EIA 2007 Reference Target

Efficiency Load Growth ~ +1.5%/yr Load Growth ~ +1.1%/yr

Renewables 30 GWe by 2030 70 GWe by 2030

Nuclear Generation 12.5 GWe by 2030 64 GWe by 2030

Advanced Coal Generation

No Existing Plant Upgrades

40% New Plant Efficiency
by 2020ς2030

150 GWe Plant Upgrades

46% New Plant Efficiency 
by 2020; 49% in 2030

CCS None Widely Deployed After 2020

PHEV None
10% of New Vehicle Sales by 2017; 

+2%/yr Thereafter 

DER < 0.1% of Base Load in 2030 5% of Base Load in 2030
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EIA Base Case 2007

CO2wŜŘǳŎǘƛƻƴǎ Χ ²ƘŀǘΩǎ ¢ŜŎƘƴƛŎŀƭƭȅ 
Feasible

Technology EIA 2007 Reference Target

Efficiency Load Growth ~ +1.5%/yr Load Growth ~ +1.1%/yr

Renewables 30 GWe by 2030 70 GWe by 2030

Nuclear Generation 12.5 GWe by 2030 64 GWe by 2030

Advanced Coal Generation

No Existing Plant Upgrades

40% New Plant Efficiency
by 2020ς2030

150 GWe Plant Upgrades

46% New Plant Efficiency 
by 2020; 49% in 2030

CCS None Widely Deployed After 2020

PHEV None
10% of New Vehicle Sales by 2017; 

+2%/yr Thereafter 

DER < 0.1% of Base Load in 2030 5% of Base Load in 2030



Key Technology Challenges

1. A grid infrastructure with the capacity and reliability to operate with  20-
30% intermittent renewables in specific regions.

2. Significant expansion of nuclear energy enabled by continued safe and 
economic operation of existing nuclear fleet; and a viable strategy for 
managing spent fuel.

3. Commercial-scale coal-based generation units operating with 90+% CO2

capture and storage in a variety of geologies.

4. Smart grids and communications infrastructures to enable end-use 
efficiency and demand response, distributed generation, and PHEVs. 

The U.S. electricity sector will need ALL of the following 

technology advancements to significantly reduce CO2 emissions 

over the coming decades:



Energy Supply and Use

ÅWarming will be accompanied by decreases in 
demand for heating energy and an increasing 
demand for cooling energy.

ÅEnergy production is likely to be constrained by 
rising temperatures and diminished water supplies. 

ÅEnergy production, transmission and distribution 
systems exposed to sea-level rise or extreme 
weather events will be vulnerable to disruption.

ÅHydropower production will be affected by 
changing patterns of precipitation and snowmelt.



Climatic Effects on Energy

ÁMethane hydrates ςharvest and use as 
energy source vs mitigate GHGs

ÁWarmer water less effective if 
providing coolant for thermoelectric 
power plants

ÁChange in the number of degree days 
for heating and cooling

ÁEfficiency losses in refinery and power 
plant operations



Cooling Tower 

and 

Evaporative 

Losses



Total Consumptive Water Use 
(gal/kWh)

Thermoelectric Hydroelectric

Site Water Site Water

NC 0.23 10.37

US 0.47 18.27







Hoover Dam 

and          

Lake Mead


