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Need to Represent Context in HRA 

• Growing  consensus that human performance can 
not be analyzed as isolated tasks  
– e.g., closing a valve 

• Need to capture the broader contextual factors 
that impact individual and team performance 
– For example: 

• Factors that complicate diagnosis: might not believe the 
valve needs to be closed 

• Factors that complicate decision-making:  might be reluctant 
to ‘close the valve’ because of negative side effects. 



Contextual Factors Influence 
Performance 

Operating Crew
Cognitive and psychological
responses to the situation

Situation
(Characterized by the 

situational factors)

Crew physical 
responses

(Characterized by the 
unsafe acts)

• Missing radiation alarm  

• Fail to diagnose SG tube rupture 

• Fail to isolate ruptured SG 



Model-Based Framework for 
Characterizing Context 

• U. S. NRC is developing a data collection 
methodology to capture contextual factors 

• Part of larger program to collect and analyze 
licensed operator simulator training data. 
– To generate context-based HEPs for use in HRA 
– To provide qualitative insights on types of human 

error and causes in specified contexts. 
 



Focus on Situational Factors 

• Situational Factors (SFs) – factors specific to a 
particular event or situation -- such as:  
– Missing or misleading indicator 
– Multiple interacting malfunctions that challenge 

diagnosis; create goal conflicts; or complicate use of 
procedures 

• Contrast with more traditional performance 
influencing factors  such as organizational factors 
(e.g., safety culture) or person-specific factors 
(e.g., risk-taking) that remain relatively fixed 
across events. 
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Iterative Refinement of Framework 

• The context capture data collection 
framework is being iteratively exercised and 
refined based on: 
– Use in pilot training simulator data collection 
– Feedback from NPP training instructors and crews 



Data Collection Framework 

• Performance Problem Types: 
– Core :  

• Monitoring/Detection 
• Diagnosis/Understanding 
• Procedure/Decision Making 

– ‘Assist’: 
• Supervision 
• Teamwork 
• Communication 

• Performance Problem Causes: 
– Situational Factors 
– Person/Team Specific Factors 

• Performance Problem 
Consequences: 
– End Result from the perspective 

of what the plant needs 



Example of Performance Problem  
Sub-types 



Examples of Performance Problem Causes: 
Situational and Person-Specific Factors 



Example of Performance Problem 
Consequences 



Anticipated Benefits of Approach 
• Allows performance problems and causes to be 

characterized at a more abstract, psychological, level 
of description 

• Enables generalization across events that appear 
dissimilar on the surface but share common 
performance problem types and causes 
– Actual events 
– Simulator events 

• Provides the basis for context-based reference HEP 
estimates 



Current Status 

• The data collection methodology is continuing 
to be exercised and refined  

• Initial feedback has been positive 
• Further development and evaluation cycles 

are planned. 
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