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Deterministic Regulations
• Initial NRC Regulations 

use prescriptive, 
deterministic 
requirements
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Probabilistic Policy

• NRC is adopting risk 
informed approach to 
regulation

• Long process
– Technical hurdles
– Personnel hurdles
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Objective

• Objective is integrated 
decision making

• Key is risk informed
not risk based

• Problem is use
for issues with         
small CDF impact
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Initial Focus

• Probabilistic Risk Assessment (PRA)
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Addresses CDF, LERF
• RG 1.174 – based 

on changes to CDF 
and LERF

• Acceptance is 
based on change in 
risk
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Wider Use of Risk Needed

• No change in licensing 
basis

• Small change in CDF

• Precursor to PRA
• Traditionally 

deterministic
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PFM can be used
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Some Successes
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• Piping
• Vessel 

welds
• Flywheel

Submittals NRC Use

• 10CFR50.61, 61a
• BTP5-3
• Confirmatory 

calculations
• Revised 

inspection 
programs



Vessel Integrity – FAVOR, VIPER
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• Industry developed VIPER/VIPERNOZ for 
inspection reduction for vessel weld and nozzle-
to-shell welds

• FAVOR – originally developed for 10 CFR 50.61 
RTPTS screening criteria.  Used in 10CFR50.61a 
development
– Formal V&V done on FAVOR v02.4
– ORNL internal quality assurance process
– Extensive reviews of PTS (50.61a) results
– Update V&V underway

• Staff used experience with FAVOR, benchmarking 
with FAVOR and review of VIPER technical basis in 
safety evaluation for BWRVIP-05



Risk-informed Piping Inspections
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10



Bases for Success
• Computer code bases were technically 

adequate (V&V)
• RG1.174 process was followed or 

probabilities were very small
• In many cases, deterministic and 

probabilistic analyses were used 
• Sensitivity/uncertainty analyses used to 

demonstrate impact of important variables
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Uncertainty & Sensitivity Analyses
• What drives the problem?
• Inputs and models defensible?
• How to represent output?

12

Data are
important!

Mean, mode, median, other?



PFM Challenges in Piping and Vessels

• Incomplete uncertainty 
characterization

• Code and basis not submitted 
for review

• Incomplete code technical 
basis

• Incomplete V&V
• Ignored tenants of risk-

informed decision making
• Acceptance criteria?
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Path Forward
• Develop PFM best practices 

Regulatory Guide
• Determine how to fit PFM 

into existing probabilistic 
approaches
– Events not modeled in PRA
– Events with minimal CDF 

impact
– Retain risk informed
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Summary
• NRC is committed to risk-informed decision 

making
• Process for risk-informed decision making in 

license basis changes is well documented 
• There have been past successes but many 

challenges in using PFM in licensing actions
• Guidance is needed for how to conduct PFM
• Gap exists in guidance for events not directly 

modelled in PRA
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