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ABSTRACT
A digital twin (DT), as part of a DT system, is a virtual representation of an entity, process, or system, synchronized
at a frequency and fidelity sufficient to maintain state concurrence. A DT leverages various types of models, data,
and frameworks to produce knowledge/insights about the represented entity, process, or system to fulfill an
intended purpose. Digital twins and digital-twin-enabling technologies are expected to integrate with future nuclear
reactor designs and have the potential to impact currently operating nuclear power plants. Greater digital
integration, advanced instrumentation and control systems, and advanced operations and maintenance practices
are all associated with digital twin-enabling technologies. This presentation provides an overview of DT for nuclear
reactor applications and discusses challenges and gaps in developing and implementing DT enabling technology in
current and advanced reactor applications. It is important to address some of the challenges and gaps to enable a
successful near-term deployment of advanced sensors, instrumentation and communication technologies
integrated with digital twins.
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