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Identifying and Prioritizing Sources of Uncertainty 
in External Hazard Probabilistic Risk Assessment

Project Goals Research Execution

Isolate and assess the effects of key 
sources of uncertainty from the 
perspective of hazard severity, temporal 
evolution, physical event impacts, event 
progression, and interplay between 
human response and physical event 
impacts

Identify significant sources of 
uncertainty in XHPRA, with particular 
emphasis on how they relate to the 
frequency, severity and temporal 
evolution of hazard events

Integrate insights related to key sources 
of uncertainty to develop a risk-
informed process for prioritizing 
measures to reduce uncertainty

Research Thrust 1

Task 1: Stakeholder Outreach and Development of Uncertainty Taxonomy 

Research Thrust 2

Task 4: Characterization of Uncertainty in Human Response Under Physical Effects

Task 3: Assessment of Uncertainty in Scenario Development

Task 2: Hazard Uncertainty Characterization and Data Analysis

Research Thrust 3
Task 5: Integration & Development of Method for Prioritization of XHPRA 

Uncertainties



Context and Motivation

PRA
[PSA]

Systematic process used to estimate the risks posed to or by a complex system

Provides insights that enable risk-informed decision-making

Enables focus on risk-significant aspects of facility operation

Uncertainty exists in all aspects of the operations of complex systems 

Understanding and categorizing the sources contributing to that uncertainty enables the characterization, 
quantification, and (potential) reduction of uncertainty



Taxonomies of Uncertainty
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External Hazard PRA (XHPRA)

Hazard Analysis Fragility Analysis Plant Response 
(Systems) Analysis
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Assessment of Taxonomy

Leveraging work of Nickerson, et al (2013) and Reilly, et al (2021)
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