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General Objective 

! Develop a tool to reduce human 

errors 

!  To increase safety 

!  To avoid repetition  

!  To track and trend  

!  For knowledge management 

! Hypothesis: The Corrective Action 

Programs are a source of data  



SCOPE 

Maintenance 

Preventive Corrective Callibration 

Operational 

Surveillance Normal Abnormal 

Human Errors  

Pre-initiators Post-initiators 

After an accident, 
in control room  
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CRs per Department  



Causes  



Bayesian Networks 

Pr (X1,X2,X3,X4) = Pr (X1) * Pr (X2|X1) * Pr (X3|X1) * Pr (X4|
X2,X3)  



Data from CAP 



Network for Event Types from CAP 



Learned Structure 



Influence Diagram 



Identify safety 
functions 

Identify barrier to 
the risk significant 
step 

Evaluate failure 
modes 

Rank procedure 
steps 

Rank procedure 

Implement 
barrier 

No 

Yes 

Identify 
procedures in 
CAP data 

Quality / Safety 
Related 
Procedures 

Procedure 1 

Estimate worth of 
barrier for risk 
reduction 

Process to 
Risk Inform 
Procedures 



Example 
!  Procedure to test SLC 

pumps 

!  Safety Functions: shut 
down plant in ATWS 

!  Failure Mode: deviate 
flow 

!  Procedure Steps: close 
v10 and v21  

!  Barrier Options:  

!  Holding Point, Warning,  

!  Required Photo (cost of  
camara, software, 
admin. controls ),  

!  Contract additional 
supervisor 

!  Evaluate Barriers 



Database: New Structure 

•  Date 
•  CR number 
•  Organization 
•  Equipment 
•  Tag # 
•  Error 
•  Document 
•  Plant state 
•  Activity when detected 
•  Factor 
•  Final State 
•  Causes 
•  PRA 


