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A Reserves of petroleum and other sources of en
A The effect of carbon dioxide emissions

A Transportation electrification

A Project Get Ready



Power Units: The Terawatt Challenge
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United States Energy Flow 2007
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US Petroleum Flow 2007
Millions of Barrels per Day
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Peak Oil
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Peak oll is the point in time whenthe maximumrate of global petroleum
extractionis reachedafterwhich therateof productionis expectedo enter
terminaldecline The conceptis basedon the observedoroductionratesof
Individual oil wells, andthe combinedproductionrate of afield of related
oll wells.
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Peak oil in detail
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New find in 2006
Jack No. 2 test well in the Gulf of Mexico

Areservoir is 8 km under sea level

Auip to 315 billion barrels of oil

AUS consumption 20 million barrels/day
AThis field can supply the US for 5 month2 years
AANWR of similar extent, 616 billion barrels of oil



Non-conventional reserves
(excluding gas and coal)

Convention Extra Heavy OiIl :
(fea l ) EOR & Tar Sands Shale Oil

(Courtesy of Joe Stefani)



NOT-conventonai Oll

2 tons of tar sands produce 1 barrel of bitumen (~asphalt)

LS

from National Geographic, June 2004



Fossil fuel reserves
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Energy Reserves and Resources

Rsv=Reserves
Res=Resources

Reserves/(1998 Consumption/yr)

Qill 40-78
Gas 68176
Coal 224

Resource Base/(1998 Consumption/yr

51-151
207-590
2160



