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* Inherent safety characteristics
- Ceramic fuel particles — won't melt
- Graphite core - stable moderator and thermal buffer
- Helium coolant —inert gas does not interact with fuel, graphite or structural

metals

Diverse industrial applications in addition to electricity

- High efficiency power conversion capability: modern Rankine cycle
(Eff ~40%) to advanced closed cycle Brayton (efficiency up to ~47%)

- High temperature process steam and process heat capability offer
cogeneration opportunities now; very high temperatures in future
Proliferation resistant, high burnup fuel cycle with growth potential for advanced
fuels and cycles (e.g. Plutonium, Thorium), including deep burn cycles with LWR

spent fuel
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Avg coolant exit temp.
Structural material

Fuel clad
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Fuel damage temperature
Power density, W/cm?
Linear heat rate, kW/ft
Neutron migration length
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Helium
700-950°C
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SiC & PyC
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1600-1800C (design dependent)
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Prismatic Fuel Pebble Bed Fuel

X evrowtic carbon Fuel Sphere

=" Sllicon Carbide

. Porous Carbon Buffer

= Uranium Oxycarbide (UCO)

TRISO coated fuel particles (left} are formed into fuel rods

Lmm Graphite layer
(center) and inserted into graphite fuel elements (right).
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Nevuiron moderator (carbon & graphite)

— Thermalize fast neutrons to sufficiently low
energies that they can efficiently fission
U-235

Neutron reflector - returns neutrons to
the active core

Graphite (nuclear grade) has a low
neutron capture cross section

High temperature tolerant material
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The fuel, helium coolant, and graphite moderator are chemically compatible under all conditions

The fuel has very large temperature margins in normal operation and during accident conditions
Safety is not dependent on the presence of the helium coolant

Response times of the reactor are very long (days as opposed to seconds or minutes)

Loss of forced cooling tests have demonstrated the potential for walk-away safety
There is no inherent mechanism for runaway reactivity excursions or power excursions

The HTGR has multiple, nested, and independent radionuclide barriers

An LWR-type containment is neither advantageous nor necessarily conservative.
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{ Sym‘hehc Fuels Hydrogen

= ili Coal Gasification

Coal Liquefaction

Desalination Tar Sands Metals

Electricity Fertilizer

Near Term
Process Heat

District Heating






