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Ontology for the Design 
of Innovative Nuclear 

Technologies

A new nuclear ontology is the !rst fully open-source common ontology for nuclear 
design with a scienti!c basic formal ontology core that allows for standardization 
of a data model for reactor design with veri!cation and validation of the data 
model’s functional properties facilitated through modeling and simulation. 

The construction, aerospace, and automotive industries have achieved 
considerable cost and schedule savings by utilizing virtual design. This approach 
is not shared by the nuclear industry where the current ecosystem of tools and 

solutions for nuclear technology development implement proprietary data ontologies 
to capture design information. The storage of critical design information is in disparate, 
proprietary systems which reduces the ability to connect information. To create a generic, 
common framework to enable digital engineering programs for reactor design, this project 
developed a formal representation of information called a data ontology. A usable ontology 
needed to be compatible with other domain ontologies, right sized to ensure the ontology 
is deep enough to be useful but flexible enough to support multiple designs and verified to 
ensure that functional specifications are executable. These parameters were met through 
analysis and selection of top level meta models, followed by the development of lower 
ontological decompositions for nuclear design using subject matter input to create an 
easily extendable ontology framework, and the validation and verification of the ontology 
for nuclear reactor behavior models using Monterey Phoenix. The resulting Data Integration 
Aggregated Model for Nuclear Deployment (DIAMOND) nuclear ontology empowers the 
development of innovative nuclear technologies by facilitating the development of a single 
digital engineering platform to support multiple nuclear energy programs, saving costs, 
and encouraging  collaboration.
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Nominal behavior of spent fuel cooling 
pool (Monterey Phoenix event trace). 
Green boxes are root events (actors), 
orange boxes are composite events, 
and blue boxes are atomic events.
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