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Digital control, typically involves both digitization and digitalization, are increasingly used across industries such as
aviation, oil and gas, and nuclear operations. Digitization converts analog indicators and controls into digital form while
maintaining their original functionality such as the plant-level tasks in nuclear power plants; whereas digitalization adds
enhanced features such as visualized trends, embedded logic, or contextual displays that support operator cognition. In
practice, control rooms often contain a mixture of these two with digitized displays that replicate analog gauges
alongside selectively digitalized elements like limited trend views or filtered process values.

Digital control introduces potential new human errors not present in fully analog panels, including navigation mistakes,
information search delays, page or mode confusion, and failures to locate or integrate information distributed across
multiple displays. Correspondingly, new Performance Influencing Factors (PIFs) may emerge, such as increased visual
scanning demand, higher working-memory requirements, reliance on interface navigation skills, and sensitivity to display
design or screen layout. Therefore, in the Human reliability analysis (HRA) community, it is critical to consider human error
modes and PIFs unique to digital control and assess how human error probabilities (HEPs) may shift.

This paper extends the Phoenix HRA methodology, consisting of Event Sequence Diagrams (ESDs), Fault Trees (FTs), and
Bayesian Belief Networks (BBNs), to model human errors and quantify HEPs in digital control operations. A case study of
Station Blackout (SBO) in nuclear power plants is examined by using Phoenix HRA. Results compare the HEPs between
analog and digital control operations, demonstrating how digital control influences HEPs and offer insights for extending
current HRA methodologies.
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