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Purpose of the Meeting  

• NRC and EPRI have completed the project 
• ACRS PRA Subcommittee – March 21, 2012 
• Today we would briefly like to discuss: 

– Need & Use of the Report 
– Stakeholder Involvement 
– Response to Comments 
– Future Work in Fire Modeling 

• Request a Letter from the ACRS 
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Purpose of Report 

• Replaces 2001 EPRI Fire Model User’s Guide 
• Provides updated fire model information, 2007 V&V study 

enhancements, model validity ranges, uncertainty 
analysis, more realistic examples 

• Serves as the text book for NRC/EPRI Fire PRA 
Advanced Modeling course  

• Provides a consistent framework for reporting the results 
of fire modeling  calculations 
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Fire Modeling Team 

• NRC/EPRI Memorandum of Understanding 
– Fire Research Addendum 
– Provides for Joint Publication 

• Team Composition 
– NRC Experts 
– Industry Experts 

• NSSS Vendors 
• Consultants 

– National Institute of Standards & Technology 
– Universities 
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Today’s Presenters 

• David Stroup, NRC 
 

• Kevin McGrattan, NIST 
 

• Francisco Joglar, Hughes Associates 
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Fire Modeling Process 

1) Define objective(s) 
2) Describe fire scenario(s) 
3) Select fire model(s) 
4) Calculate fire-generated conditions 
5) Conduct sensitivity and uncertainty 

analyses 
6) Document the analysis 
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Public Comments 

Two Rounds of Public Comments  
• Expand uncertainty discussion  
• Selection of fire scenarios and model 

inputs 
• Use of fire models beyond their range of 

validation 
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ACRS Subcommittee 
Comments 

• Use of Models Outside V&V Range 
• New Models (THIEF, FLASHCAT) 
• Consistent Selection of Models 
• Sensitivity Analysis – Conservative 
• Parameter Uncertainty Propagation 
• Clarity 
• Editorial 
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ACRS Review of 
NUREG-1824 

ACRS Recommendation 1: 
 

The user’s guide should provide 
estimates of the ranges of 
normalized parameters to be 
expected in nuclear plant 
applications.  
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Quantity Normalized Parameter Validation Range 

Fire Froude Number 0.4 – 2.4 

Flame Length Ratio 0.2 – 1.0 

Ceiling Jet Distance 
Ratio 1.2 – 1.7 

Equivalence Ratio 0.04 – 0.6 

Compartment Aspect 
Ratio 0.6 – 5.7 

Radial Distance Ratio 2.2 – 5.7 

Normalized Parameters 
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Typical fire scenarios and  
important parameters 



Summary of NUREG-1824 
V&V Study 
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ACRS Review of 
NUREG-1824 

ACRS Recommendation 2: 
 

The color designations provide 
no quantitative estimate of the 
intrinsic uncertainty. 
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Improved Model Uncertainty Metrics 
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(Left) Typical results from a validation study. 
The black lines indicate the experimental 
uncertainty and the red lines indicate the model 
uncertainty. 
 
(Below) Given a model prediction of 300 °C, 
what is the probability that the actual 
temperature might exceed 330 °C, the failure 
temperature of the given target? 
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How Model 
Uncertainty is Applied 
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Parameter Uncertainty 
Propagation 
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Currently, NUREG/CR-6850 contains a simple 
method for propagating parameter uncertainty. 
Several examples have been added to the Fire 
Model User’s Guide. 
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Model Input Parameter Distribution 

Model: Flame Height Correlation 

Model Output Distribution 

Question: What is the probability that 
the flames from a particular type of  
cabinet fire will reach a target 1.5 m  
above the cabinet? 



What to do if the scenario is out of the 
validation range? 
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1. Sensitivity Analysis – Perform a calculation for a similar scenario that is 
more severe yet in range. 
 

2. Reference other validation studies performed by model developers or 
others (i.e. universities, professional societies) 



Example of Sensitivity 
Analysis 

Problem: The corridor length to ceiling 
height ratio (L/H) is outside of validation 
range.  
 
Solution: Redo calculation (or apply a 
simple correlation) to determine if a similar 
(yet more challenging) scenario increases 
the probability of failure. 
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Appendices 

• Eight example applications, each 
documented in an individual appendix 
– Based on typical fire scenarios in NPP’s 
– Serve as a template for consistency in the analysis and 

documentation of fire modeling calculations 
– Consider the fire modeling requirements of NFPA 805 
– Cover the routinely used capabilities of the fire models 
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Conclusion 

• Team believes NUREG-1934/EPRI 1023259 
ready for publication: 
– Fulfills the need to support Quality Fire Model 

Implementation and Review 
– Fulfills the need to support Education and 

Training 
– Request a ACRS Letter  

• Future Fire Modeling Projects 
– Fire Model Material Properties Catalogue 
– Revisit Fire Model V&V - NUREG-1824 Update  
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