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The Problem
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The Era of Oil for Fuels is Ending
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Conventional Future: Liquid Fuels

from Heavy Oils and Tar Sands
(Lower Hydrogen-to-Carbon Ratios)

Syncrude Canada Ltd e Tar sands and heavy oils
Tar Sands O erations. are converted to liquid
P fuels by:

— Addition of hydrogen

— Removal of carbon
(usually with CO, to the
atmosphere)

e Massive increase in
hydrogen demand

e Increase in CO, releases
(greenhouse gas) per
vehicle mile
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Business-as-Usual Liquid-Fuel Futures
Imply Increased Greenhouse-Gas Releases

(Alternative Liquid-Fuel Feedstocks Increase CO, Releases from the Production Process)
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The Abundance of Nuclear-
Energy Transport Solutions

Plug-In Hybrid Electric Vehicles
Shale Oil
Hydrogen-Rich Fuels
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Plug-In Hybrid
Electric Vehicles
(PHEVSs)

Cutting Light-Vehicle Liquid-Fuel
Consumption in Half

150 to 200 Nuclear Plants Each
Producing 1000 MW(e)
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PHEVs: Recharge Batteries from the
Electric Grid Plus Use Gasoline

e Two major battery-
connected limitations of
electric cars

— Limited range

— Recharge time (Gasoline
refueling rate is ~10 MW)

e Hybrid vehicle options
— Electric drive for short trips
— Hybrid engine with gasoline
or diesel engine for long
trips
— Recharge battery overnight
e Connects cars and light
trucks to the electrical grid
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PHEVs: Annual Gasoline Consumption

Connecting to the Electric Grid (Nuclear Energy)
Cuts Light-Vehicle Fuel Consumption in Half
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@ Plug-in HEV, 60 mile EV range
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Compact Sedan
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Shale Oil

60,000 MW(t) of High-Temperature
Nuclear Heat to Meet a Quarter of
U.S. Oil Needs
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Shale Oil is a Massive United States
Resource for High-Quality Crude Oil
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The Shell In Situ Conversion Process:
Heat Oil Shale Electrically to Release Liquid Fuel

e Heat oil shale
electrically Refrigeration
— Slow heating We”s\
— High temperature ’;

e Incentives for high-
temperature nuclear Heaterwels
heat Option Overburden

— No greenhouse gases
from electricity 0 Shele ~
generation
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— Avoid heat — nSiy
electricity — heat Retort)
conversion loses

— Reduce water need
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Hydrogen-Rich Fuels:
Liquids and Hydrogen Gas

A Market Ultimately Similar in Size
to Base-Load Electricity
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— A Quiz —
How Much Hydrogen can be Produced from
Three 1000-MW(e) Nuclear Power Plants?

Browns Ferry Nuclear Power Plant (Courtesy of TVA)
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— The Answer —
Match the Largest H, Plant Under
Construction for Upgrading Crude Oil*

e Hydrogen plants today /i
— Large capacity
— Large markets
— Consume 5% of U.S.
natural gas
o Westinghouse 1970s
nuclear-H, plot plan
— 3300-MW(t) HTGR
— H, for coal liquefaction

— Nuclear reactor (to
scale) is the shaded
circle in the drawing
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Nuclear H, can Increase Liquid Fuel per
Unit of Feedstock and Reduce Emissions
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Zero-Greenhouse-Gas Liquid-Fuel Strategy

(Longer Term: Recycle Carbon Dioxide from Atmosphere
Non-fossil to Manufacture Liquid Fuels)
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And the Longer-Term Hydrogen-Fueled Vehicle
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Conclusions

Achievable Goals

OAK RIDGE NATIONAL LABORATORY
U. S. DEPARTMENT OF ENERGY UT-BATTELLE




OAK RIDGE NATIONAL LABORATORY

U. S. DEPARTMENT OF ENERGY UT-BATTELLE
06-050




Man-Made Greenhouse Impacts

Athabasca Glacier, Jasper National Park, Alberta, Canada

Photo provided by the National Snow and Ice Data Center
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