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Abstract. The paper presents an outline for an international collaborative project of coated particle
fuel development for innovative reactors. Specific issues include identification of R&D needs and the
Member State facilities for meeting the needs followed by development and demonstration of
technology.

Background

Considerable experience has been accumulated over the past half century in the production
and testing of coated particle fuel material, mainly with regard to high temperature gas cooled
reactor technology development. While full core operating experience with coated particle
fuels has been limited to HTGRs, small scale testing and studies related to application of
coated particle fuels in other reactors has also been conducted. Most of the coated particle
experience has been with pyrocarbon and silicon carbide coatings, but other materials have
also been investigated on a smaller scale. The production of large quantities of high quality
coated particle fuel, capable of retaining fission products over a wide range operating and
accident conditions, as well as for disposal of spent fuel, has been conclusively demonstrated
for particles with combined pyrocarbon and silicon carbide coatings (referred to as a TRISO
particle). While coated particle fuel is an integral element of HTGR technology, there is
potential application of the concept for other technologies, especially given the possibility of
use of a broader range of coating materials.

Development of coated particle fuel requires the integration of a number of technological
capabilities, including:

• Fuel kernel production — Sol-gel and other processes used to economically produce small
spherical particles of fuel material require detailed knowledge of materials, process
chemistry and engineering

• Coating — Fluidised bed particle coating requires knowledge of potential coating
materials, carrier gases, active gases, nozzle and coater geometries, optimum
temperatures, flow rates, etc.

• Supporting processes — Heat treatment, rejection of defects, product sampling, inspection
methods, and other supporting processes are necessary for attaining high product quality

• Irradiation testing — irradiation testing for both normal operation and power transient
simulation is necessary as an integral part of process development to improve product
performance and to demonstrate attained product integrity

• Post-irradiation testing — Post-irradiation testing (e.g. temperature transients) provides
additional data for process improvement and product integrity demonstration

• Post-irradiation examination — Provides additional understanding of failure mechanisms
and detailed information on the condition of the fuel particles after service
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Objective and scope

The initial objectives would be to:
• Develop an inventory of existing facilities within participating nuclear research centres

capable of performing technology development in the areas listed above
• Identify additional new facility and capability needs, and practical interfaces among

elements of process development and demonstration
• Establish a co-operative project utilising existing and new facilities among participating

nuclear research centres, with clearly identified roles, responsibilities and interfaces.

The scope would include all of the technological capabilities necessary to develop proven new
materials and advanced coated particle fuels for use in a range of innovative reactor designs.
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