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ISSUE STATEMENT
Additive Manufacturing (AM) is a novel fabrication technology that has been the focus of significant and 
increasing research and development in recent years. The past decade has seen significant progress in the 
availability and adoption of metal alloy AM technology. 

AM technologies, using both polymers and metal alloys, have been widely adopted in numerous industries 
outside of nuclear, in particular medical and dental devices, the automotive industry, and the aerospace 
industry. The nuclear industry is now seeing additively manufactured components used in nuclear power 
plants [2] and even within reactor cores [3, 4]. However, increased understanding of AM technologies 
is needed before the advantages can be fully realized.  Widespread deployment of many advanced 
manufacturing methods such as AM is also complicated by lack of standards, ASME acceptance and 
regulatory approval. 

DRIVERS
EPRI’s Advanced Manufacturing Research Focus Area aims to identify, develop, qualify and implement 
more economical advanced manufacturing methods (AMM) that improve component performance and 
supply chain delivery. EPRI laid out various projects to implement these innovative techniques within the 
nuclear industry via its Advanced Manufacturing Methods (AMM) Roadmap [6]. A subset of the AMM 
Roadmap includes additive manufacturing as one of these high priority AMMs. 

EPRI performed a comprehensive investigation focused on AM, developing this roadmap (and associated 
technical report 3002018276) for the implementation of additive manufacturing into the nuclear industry. 
As part of this work, the current state of the art in the development of AM technologies is reviewed, key 
gaps to the widespread adoption of AM within the nuclear power industry are identified, and a roadmap 
for addressing these gaps is presented.

Metal alloy AM is of interest to nuclear plant operators and equipment manufacturers for a number of 
reasons:

• Manufacture complex geometries that are not possible with traditional subtractive technologies or
are more expensive.

• Manufacture in-kind replacements for obsolete parts via reverse engineering. This is particularly
attractive for obsolete parts where the original manufacturer or tooling no longer exists.

• Increase reliability, reduce part count, and reduce manufacturing costs by integrating part assemblies
into a single, more complex part.

• Bring new products to market faster, with faster design cycles and no need to develop custom tooling.

• Control part microstructures in certain regions or over the entirety of a part in order to achieve
favorable properties in those regions.

• Embed sensors and other electronics within the fabrication of a structural part.

• Simplify inventory and supply chain management.

• The potential ability to join dissimilar materials using compositionally graded alloys.

RESULTS IMPLEMENTATION
EPRI, along with stakeholders in the nuclear power industry will use this roadmap to help align efforts 
to more efficiently address the key obstacles that the nuclear power industry must address to facilitate 
widespread adoption of metal alloy AM technologies. Research organizations and those who provide 

funding to these organizations can use this work to help prioritize essential projects. EPRI is supporting the 
closure of these key gaps within its Advanced Manufacturing Research Focus Area in order to make AM 
available to nuclear designers and fabricators. An example of this is the EPRI led U.S. Department of Energy 
project DE-NE0008521 which culminated in the submittal of an ASME Section III Data Package and Code 
Case for AM LPBF 316L [5].

RISKS
Risks associated with the implementation of this additive manufacturing roadmap within the nuclear 
industry, similar to various advanced manufacturing techniques, is tied to the acceptance of the 
technologies by Code or Regulatory authorities and the time that it takes to develop and demonstrate a 
new technology for nuclear use. These risks can be addressed by demonstrating the approaches in non-
safety applications and obtaining valuable operating experience and prove-out.

ADDITIONAL INFORMATION
This roadmap is presented in more detail within EPRI Technical Report 3002018276 – “Additive 
Manufacturing Roadmap for the Nuclear Power Industry.” Users can refer to this report for further details 
and descriptions on the gaps identified within this roadmapping effort and proposed solutions to close said 
gaps.
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