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The Japan Atomic Energy Agency (JAEA) is developing SiC matrix fuel as a fuel to
improve oxidation resistance. It is a simple manufacturing method called the slurry method,
in which raw materials are dissolved in water, molded, and sintered, and are designed to
pursue manufacturability in consideration of mass production.

On the other hand, there is a patent in the U.S. for SiC matrix fuel, and it was
expressed that there is a risk that the JAEA's SiC matrix fuel technology may infringe this
patent, and it should be confirmed. In that case of infringement, it could become an obstacle
to the social implementation of that technology.

Therefore, in order to determine whether the SiC-based fuel for HTGR proposed by
the JAEA would constitute a patent infringement against the aforementioned U.S. patent,
JAEA requested a formal infringement evaluation from a major U.S. patent law firm. As a
result, it was determined that the SiC-based fuel for high-temperature gas reactors
proposed by the JAEA does not constitute a patent infringement against the aforementioned
U.S. patent. This removed obstacles to the future deployment of the SiC matrix fuel
proposed by the JAEA for high temperature gas-cooled reactors.
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1. A nuclear fuel comprising:

a fuel element comprising a plurality of tristructural-iso tropic fuel particles intermixed in
a silicon carbide matrix, wherein the silicon carbide matrix separates at least one of the
plurality of tristructural-isotropic fuel particles embedded in the silicon carbide matrix from
the other tristructural-isotropic fuel particles embedded in the silicon carbide matrix,
wherein the silicon carbide matrix has a density substantially equal to the theoretical
density of stoichiometric silicon carbide.

2. The nuclear fuel of claim 1, wherein each of the tristructural-isotropic fuel particles
comprises a fuel kernel disposed Substantially at the center and a ceramic layer
surrounding the fuel kernel.

3. The nuclear fuel of claim 1, wherein the fuel element has a shape of a cylindrical pellet.
4. The nuclear fuel of claim 1, further comprising:

a tubular enclosure defining an interior space, wherein an outer surface of the tubular
enclosure is configured to contact a coolant of a nuclear reactor, wherein the fuel element is

disposed in the interior space.
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5. The nuclear fuel of claim 4, wherein the tubular enclosure is a metallic cladding tube.

6. The nuclear fuel of claim 1, further comprising a graphite block having one or more holes,

wherein the fuel element is disposed inside the one or more holes.

7. The nuclear fuel of claim 1, wherein the plurality of tristructural-isotropic fuel particles

comprise transuranic elements extracted from a spent fuel of a light water reactor.

8. The nuclear fuel of claim 1, wherein the plurality of tristructural-isotropic fuel particles

comprise transuranic elements extracted from a nuclear weapon.

9. A nuclear fuel comprising:
a fuel element comprising a plurality of tristructural-iso tropic fuel particles intermixed
in a silicon carbide matrix, wherein the silicon carbide matrix separates at least one of
the plurality of tristructural-isotropic fuel particles embedded in the silicon carbide
matrix from the other tristructural-isotropic fuel particles embedded in the silicon carbide
matrix, wherein the silicon carbide matrix is near-stoichiometric and has pockets of
porosity of not more than 4%, and wherein the pockets include only rare earth oxides or
tramp elements.

10. The nuclear fuel of claim 9, wherein the fuel element has a shape of a cylindrical pellet.

11. The nuclear fuel of claim 9, further comprising:

a tubular enclosure defining an interior space, wherein an outer surface of the tubular

enclosure is configured to contact a coolant of a nuclear reactor, wherein the fuel element is

disposed in the interior space.

12. The nuclear fuel of claim 9, further comprising a graphite block having one or more holes,

wherein the fuel element is disposed inside the one or more holes.

13. The nuclear fuel of claim 9, wherein the plurality of tristructural-isotropic fuel particles

comprise transuranic elements extracted from a spent fuel of a light water reactor.

14. The nuclear fuel of claim 9, wherein the plurality of tristructural-isotropic fuel particles

comprise transuranic elements extracted from a nuclear weapon.
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