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TRISO particles are embedded VL'\‘J/' Forum=

in graphitic matrix material __— Pyrolytic Carbon
__— Silicon Carbide

_~ Uranium Dioxide or Oxycarbide Kernel
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Particles Compacts Fuel Element

TRISO-coated fuel particles (left) are formed into fuel compacts
(center) and inserted into graphite fuel elements (right) for the
prismatic reactor

= Cylindrical compacts put
hexagonal graphite blocks
for prismatic reactor

= UCO fuel kernel for block
or prismatic reactor with
12-19% U-235 enrichment

= Spheres for pebble bed
reactor, flow through core

Kernel
L Butfer Layer

5 mm Graphite Layer

_ Coated Particles Embedded
in Graphite Matrix

= UO, fuel kernel for pebble
bed reactor with ~ 8 %
enrichment (German)

[ | Y et PyC-Layer Fuel Sphere Half
Prismatic and pebble bed TRISO particle use Fused 2one o o Outer B S Section
similar coating layer thicknesses, but the kernel TR0 coused Sl partioies: ars ot
enrichment and particle packing fractions are into fuel spheres for pebble bed reactor
different
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* Fuel Kernel

* High density
*  Low enrichment (8-20%)

+ UO, or UCO
Buffer
Low densig (~50% theoretical
density [TD]) isotropic pyrocarbc

Inner Pyrocarbon (IPyC)
*+ High density (~85% TD)
isotropic pyrocarbon
Silicon Carbide (SiC)
* High density (~99% TD)
Fine grain
Outer Pyrocarbon (OPyC
+ High density (~85% TD)
isotropic pyrocarbon

TRISO coated particle fuel
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Tristructural isotropic (TRISO) Fuel

Fuel Kemel (UCO, UO)) + TRISO fuel is at the heart of the safety case for
Porous Carbon Buffer modular high temperature gas-cooled reactors

Inner Pyrolytic Carbon (IPyC) N . .

Q‘h:nz"; e : + Key component of the “functional containment

Outer Pyrolytic Carbon(OPYC) licensing §trategy . N .
Radionuclides are retained within multiple
barriers, with emphasis on retention at
their source in the fuel

e High-quality, Robust performance during
TRISO particle Iow-dgfect fuel irradiation and during high-
fabrication temperature reactor transients

25 mm
AGR fuel
TRISO fuel is engineered to retain fission products during
normal operating (1000-1400 C) and Design Basis accident
conditions including a Depressurized Cooldown Event (~1600 C)
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AGR Program Goal: Qualify TRISO UCO
fuel in a performance envelope that

is larger, more aggressive than
previous German, Japanese fuel
qualification experience

TRISO Coated Particle
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Fuel Fabrication

Irradiations -

Insertion into INLATR

Post-irradiation
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AGRTRISOZRAY S LEHAT:

TRISOERFHE . b DR FIFRET THERAIRETH D,

Molten Salt-cooled (e.g., FLiBe, FLiNaK,) reactor concepts use graphite
matrix TRISO fuel directly, e.g. Kairos Power based on University
of California — Berkeley pebble bed design

Fast Gas Reactors, using SiC or other non-graphitic matrix compacts
- French helium fast gas design ZrO, coating
- UC fuel kernels in metallic cladding
- GA's EM?alternate design

Encapsulated fuel for LWR Accident Tolerant Fuel
- TRISO in SiC matrix with SiC tubes or Zircalloy cladding (ORNL)

Fast sodium/metal cooled reactors
- Dispersion fuels, TRISO-like fuel in metallic matrix, metallic clad
- TRISO in SiC Mixed Oxide fuel pellets (FFTF or MOX cores)

Extreme high temperature reactors using refractory metals, UC or UN fuels
- Space reactors, or niobium (Nb), tantalum (Ta), molybdenum (Ma),
rhenium (Re), vanadium (V) and tungsten (W) alloys.





