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PRA MODELS FROM A NEW  PERSPECTIVE 
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Basic Events 
• Initiating Events 
• Random Failures 

• Equipment 
• Operator Actions 
• Phenomenological 

Hidden Items of Interest 
• Dependencies 

• Power 
• Cooling 
• Interlocks 
• Instrumentation 

• Functional Success 
Criteria 

• Boundary Conditions 
• Plant Configuration 

• Spatial Failures 
• Fire Failures 

• Equipment 
• Cables 
• Raceways 

• Flood Failures 
• Equipment 

End State Values 
• Overall  

• CDF 
• LERF 

• Changes 
• ΔCDF 
• ΔLERF 
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BROWSING MODEL TAKES TIME  
(AND PATIENCE) 

Many paths to follow 
from top down 

Many dead ends if you 
start from the bottom 
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CURRENT BROWSING 

Cutset events set to TRUE 
 Logical status propagated up through gates 
Navigate through the entire tree 
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A BETTER WAY TO BROWSE 

Remove intermediate gates between items of interest 
• Enables more efficient navigation down through the tree 

Remove the parts of the tree that are not part of the cutset path 
• Allows upward navigation without “dead ends” 
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AUTOMATED BROWSING 

Items of Interest 
(IOIs) 

Post-process cutsets to identify relevant 
fault tree path 

Store gates that are part of path 
Gates mapped to  

Items of Interests (IOIs) 
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GATE PARTICIPATION ISN’T ALWAYS CRITICAL 

Participation – Gate is part of cut-set path to top gate 
Criticality – Changing status of gate changes status of top gate 
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IOI IMPORTANCE MEASURES 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐼𝑃𝐼𝐼𝐼 =
𝐶𝐶𝐴𝐴𝐴 − 𝐶𝐶𝑁𝑁

𝐶𝐶𝐴𝐴𝐴
 

𝐶𝑃𝑃𝑃𝑃𝑃𝑃𝐶𝑃𝑃𝐶 𝐼𝑃𝐼𝐼𝐼      =
𝐶𝐶𝐴𝐴𝐴 − 𝐶𝐶𝑁𝑁

𝐶𝐶𝐴𝐴𝐴
 

𝐶𝐶𝐴𝐴𝐴 = 𝐸𝐶 𝑉𝑃𝐶𝑉𝐼 𝑃𝑜 𝐴𝐶𝐶 𝐶𝑉𝑃𝐶𝐼𝑃𝐶  

𝐶𝐶𝑁𝑁  = 𝐸𝐶 𝑉𝑃𝐶𝑉𝐼 of 𝐶𝑉𝑃𝐶𝐼𝑃𝐶 Where  
                𝐺𝑃𝑃𝐼 is 𝑁𝑁𝑁 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖  

𝐶𝐶𝑁𝑁  = 𝐸𝐶 𝑉𝑃𝐶𝑉𝐼 𝑃𝑜 𝐶𝑉𝑃𝐶𝐼𝑃𝐶 Where 
                𝐺𝑃𝑃𝐼 𝑃𝐶 𝑁𝑁𝑁 𝐶𝑃𝑃𝑃𝑃𝑃𝑃𝐶 
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FIRE PRAS PRESENT UNIQUE CHALLENGE 

Thousands of Scenarios and Cutsets  Hundreds of Fire Failures per Scenario 
Fire Scenario Failures 
403  Zone 
     2SL420  Raceway 
        2Q1102E  Cable 
            SV2-02-17:FTRD Component 
                ASV1A-17HOI2-HS-AGG Basic Event 
        2Q1102G  Cable 
            SV2-02-18:FTRD Component 
                ASV1A-18HOI2-HS-AGG Basic Event 
    ZA2M354  Raceway 
        ZA2B1021A  Cable 
            MCC00B53  Component 
                EMC124DAHWI2 Basic Event 
    ZA2N128  Raceway 
        ZA2B1014A  Cable 
            MCC20B59  Component 
                EMC124TBHWI2 Basic Event 
    ZD2M071  Raceway 
        ZD2B1322A  Cable 
            MCC00B50  Component 
                EMC424TBHWI2 Basic Event 
ZD2M071  Raceway 
        ZD2B1322A  Cable 
            MCC00B50  Component 
                EMC424TBHWI2 Basic Event    
ZD2M073  Raceway 
        ZD2B1313A  Cable 
            MCC20B39  Component 
                EMC424WAHWI2 Basic Event 
20B1113_EP  Raceway 
        ZB2B1113A  Cable 
            MCC20B37  Component 
                EMC224RBHWI2 Basic Event 
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FIRE PRA FAULT TREE 

CDF Quantified Top Gate 

Impacted Fire Zones 

Impacted Raceways 

Impacted Cables 

Impacted Equipment 

Fire Failed Basic Events 

Traditional PRA Logic IOIs  
(Systems, Components, Functions, etc.) 

Fire Scenario Initiator 
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FOCUS ON A PARTICULAR IOI 

CDF 

Fire Scenario Initiators 

Quantified Top Gate 

Impacted Fire Zones 

Impacted Raceways 

Impacted Cables 

Impacted Equipment 

Fire Failed Basic Events 

Traditional PRA IOIs  
(Systems, Components, Functions, etc.) 

Focus 
Caused by IOI failure 
Causes failure of IOI 
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REVEALS OPPORTUNITIES FOR RISK REDUCTION 
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UTILIZING THE RESULTS TO IMPROVE MODEL/PLANT 

Install Fire Wrap 
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Andrew Miller 
+1 610-431-8260 

amiller@jensenhughes.com 

QUESTIONS? 

Gregory Zucal 
+1 610-431-8260 

gzucal@jensenhughes.com 

Contact 
 
 
 
 
 

For More Information Visit 
www.jensenhughes.com  

http://www.jensenhughes.com/
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