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“Renewables”

Renewable
Development Must Be
Strongly Supported
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Land Needed by Wind or Solar Energy to
Match Annual Nuclear Energy Production*

LN
:/OE Solar Cells

¥ West Virginia

* 768 billion kilowatt-hours

Want H, from renewables?
Add more states!




A Viable “Clean Energy”
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Nuclear Today
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14 2/3 of Global Population = Nuclear Power

. ~ 440 Nuclear Power Plants




Hydrogen - Today

World Consumption = 45 MM Tons/yr

Source: Salomon Smith Barney, EIA, EPRI
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Hydrogen’s.£romise
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Getting Hydrogen From Nuclear

* Conventional Electrolysis (A Proven Technology)
— Opverall Efficiency ~24% (LWR), ~ 36% (HTGR)

* High Temperature Electrolysis (HTE)
— > 50% Efficiency

* Thermo-Chemical Water-Splitting = Developing
Technologies

— Set Of Chemical Reactions That Use Heat To Decompose Water
Into H, & O,

— Overall Efficiency ~ 50%
— Requires Generation IV Or High Temperature Gas Reactors

— Qeveral Cvelee iimder Concideration — Stilfiir Todine Claleiiim



High Temper

Uses thermal energy to reduce

electrical energy requirements

Efficiencies
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ThermoChemical Water Splitting
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surr-BHEEMoChemical Water Splitting
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Copper ChihoEmMat-bicmical Waterod plittinge
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Industry Data
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(Gas Turbine — Modular Helium Reactor
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----A Closer Look
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Particle Fuel

Pyrolytic Carbon

Silicon Carbide
Porous Carbon Buffer

Uranium Oxycarbide

—High Fuel Burn-up Capability
—Low Fissile Fuel Volume Fraction

Coated fuel

particles (right) are
formed into fuel

rods or compacts

and inserted into -
graphite fuel PARTICLES
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Heat Removal Paths

A. Normal - Using Power Conversion System
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B. Active Shutdown Cooling System
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“Safe’- in Worst Case Conditions

— Temperature Remains < 1600 °C

—  FuelInteoritv Maintained

Preveny No Need For

Fuel Temperature (°C)

FAILURE FRACTION

Dagsive Safets:

Design Goal = 1600°C
1600 e =EEwE T TTTT L. L.
ToGrouna.
1400 Depressurized
1200 - ""’l—l-l-I-l-l-.-'..~..
3 Pressurized
1000
I
800 !
!
]
600 1 1 1
0 2 4 6 8
Time After Initiation (Days)
1.0 9‘0‘
O
08 - 0]
O
06 0O
04 NORMAL PEAK o
TEMPERATURE o
MAXIMUM
02 DESIGN BASIS EVENT 0
TEMPERATURE o
0 I\J 1
1000 1200 1400 1600 1800 2000 2200 2400 260C

FUEL TEMPERATURE (°C)



Our Future

A “Bridge” — From Electric Energy
Sector To The Larger Spectrum of
Energy Use
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