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Outline 

• Licensed operator simulator training data 
structure 

• Concept for generating data-driven human error 
probabilities (HEPs) for human reliability 
analysis (HRA) 

• Overview of the SACADA database 
– Scenario Authoring, Characterization and Debriefing 

Analysis 
• Conclusions 
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Training Scenario Data 
Structure 
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Response 
Opportunities 

Loss of ECW 1A  
POSITION EXPECTED RESPONSE 

CREW Recognize loss of EW flow to A train.  
Crew  Secure ECW pump 1A 
SM  Manually trip Diesel Generator prior to 

any of the following occurring: 
 Diesel Generator tripping 

Crew Ensure CCP 1A is in service 
Crew Verifies Natural Circulation  
SM Determines need to cooldown  
ED Declare an Alert HA1/EAL2 due to 

damage to EW structure or notify ED that 
escalation is appropriate. 

 



Concept For Generating Data-
Driven HEPs 

HEP =  
# of Failures 

# of Response Opportunities 
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Context (Draft) 

• Cognitive task analysis on six functions 
– Detecting, understanding, deciding, action, 

communication/teamwork, and supervision 
– Each function is characterized by a set of contextual factors 

• E.g., Contextual factor for Detecting 
 Large number of simultaneous alarms 
Missing/Degraded information 
Misleading information 
 Unfamiliar/unrecognizable alarm pattern 
 Small or gradual change 
 Status of automatic control system/automatic control actions not 

clearly indicated (e.g., complex interlocks) 
 No reason to check 
 Others 

 
6 



Generating Data-Driven 
HEPs 
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SACADA: Scenario Authoring, 
Characterization and Debriefing 
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A Web Based Tool 
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SACADA Data 

• Before simulation 
– Cognitive task analysis on key responses 
– Crew individual experience levels 
– Others (e.g., interacted safety systems and/or 

components) 
• Post simulation 

– Final performance results 
• SAT+, SAT, SAT∆, UNSAT, or N/A 

– If SAT∆ or UNSAT the tool also collects… 



Performance Problem 
Types 
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Performance Problem 
Sub-Type: Diagnosis 
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Performance Problem 
Causes 
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Recovery 
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End Results 

14 



Remediation 
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Conclusions 
• Potentially a large amount of quality data for statistical 

analysis 
– Relation between Context and Err (or Err Types) 
– Relation between  Err Types and Err Causes 
– HEPs 

• Need fidelity analysis on simulator data for HRA 
• Need long term data collection 

• For improving human performance 
– Tracking and improving human performance 
– Improving scenario designs 

• Support 
– SRM-090204B “Development of an HRA database” 
– Enhancing risk-informed methods/tools 
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Questions? 
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