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Abstract 

In the nuclear industry, a manufacturing-informed design 
approach has the potential to yield the most benefit from 
advanced manufacturing. By leveraging advanced materials, data 
science, and rapid testing and deployment, manufacturing-
informed design can drive down costs and development times, 
ultimately improving future commercial viability. This approach is 
being demonstrated in the US Department of Energy Office of 
Nuclear Energy (DOE-NE) Transformational Challenge Reactor 
(TCR) program.  The TCR program has made significant progress 
on development of a number of enabling technologies, including 
(1) a high density TRISO fuel form that leverages additive 
manufacturing (3D printing), and (2) an advanced moderator 
material (yttrium hydride), which together yield the feasibility of 
gas-cooled thermal spectrum systems using less than 250 kg of 
high-assay low enriched uranium (HALEU) and occupying less 
than 1 m3. This talk will showcase the ways in which advanced 
manufacturing is leading to more rapid design development and 
deployment using a number of specific examples from the DOE-
NE TCR program. 
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