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Big data in nuclear comes in the form of many structures, 
systems, components, data streams, data types, and more.

Source: https://www.nrc.gov/reading-
rm/basic-ref/students/for-educators/pwr-
schematic.html

• Reactor, steam generators, turbines, circulating water 
system

• Safety versus non-safety
• Motors, pumps, valves, actuators
• Temperature, pressure, motor current
• Manually sampled data, in situ measurements, 

converting analog-to-digital
• Maintenance logs, expert/tribal knowledge
• Electricity prices, cost of repairs.

Extracting salient information from many data streams 
with differing formats, frequencies, and data quality can 
be a challenge.

Source: Walker, Cody, et. al. Explainable Artificial 
Intelligence Technology for Predictive Maintenance. August 
2023. INL/RPT-23-74159



Once we have the model output, we still need to effectively 
transmit this information to the human-in-the-loop for action.

• Explainability metrics capture how the model 
came to its conclusion.

• User should be able to dig deeper into either 
the model or the data itself.

• Having access to the data alongside the work 
orders or operator logs can provide much-
needed context to data changes.
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