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Nuclear Regulatory Commission

• License and Regulate
• Civilian use of byproduct, source, and 

special nuclear materials
• Objectives

– Protect public health and safety
– Promote the common defense                     

and security
– Protect the environment



What Does It Mean

• Authority Having Jurisdiction (AHJ)
• Nuclear Power Plants

– Commercial
– Research, Test, and Training

• Transportation and Storage
• Other Uses

– Medical
– Industrial



Regulatory Application of Fire 
Modeling

• Exemptions
– “equivalencies”
– Licensees perform, NRC reviews

• Inspection finding evaluations
– Significance Determination Process
– Licensees, NRC perform

• Risk-informed Performance-Based licensing 
basis
– 10CFR50.48c/NFPA 805
– Licensees perform, NRC reviews



Risk

• Core Damage Frequency
CDF =   � f [ ped pCD ]

= Frequency of fire  [ probability of 
critical equipment damage due to fire x 
probability of safe shutdown given critical 
equipment damage] 



Fire Modeling in Risk 
Assessment

• probability of critical equipment damage due to 
fire [ped]
– Fire-generated conditions
– Equipment and compartment response
– Likelihood of detection/suppression before damage



Fire Modeling in Risk 
Assessment



Uncertainties
CDF =   � f [ ped pCD ]

• Fire frequency
• Fire model inputs

• Fire model results
• Likelihood of suppression

• Plant response
• Operator response

• Etc.



Fire Modeling program

• Four Step Process:
– NUREG 1805 Introduction to Fire Dynamics in 

NPP Applications
– NUREG-1824 Fire Model Verification & 

Validation (V&V)
– Fire Model Phenomena Identification and 

Ranking Table (PIRT)
– Fire Model User’s Guide for NPP Applications

• Future Improvements



Additional Information

• NUREG/BR-0361 – Browns Ferry Fire

• Knowledge Management 2009 CD

• WWW.NRC.GOV


