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Introduction and Background

 Generic Plant Models for Reactor Safety Analyses 

 Reactor Technologies

 Light-Water Reactor  

 Sodium Cooled Reactor 

 Probability Risk Assessment 
 Event Trees and Fault Trees

 SAPHIRE (PRA Modeling and Analysis)
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Reactor Technologies

• Commercial Power Reactors

• Use Nuclear Fission to Produce Energy (Uranium-235)

• 104 Commercial Reactors in the United States

• Design Types

• Light-Water Reactors

 Pressurized Water Reactors (PWR)

 Boiling Water Reactors (BWR)

• Sodium-Cooled Fast Reactors
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Reactor Technologies 
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PWR

Source: http://www.nrc.gov/reading-
rm/basic-ref/students/animated-pwr.html

BWR
Source: http://www.nrc.gov/reading-rm/basic-
ref/students/animated-bwr.html

SFR
Source: http://www.inl.gov/research/sodium-cooled-
fast-reactor/



Probabilistic Risk Assessment (PRA)

• Structured and Analytical Approach to Assess Risk
• Measured in two quantities magnitude (severity) and likelihood 

(probability).

• PRA is for the purpose of supporting a decision

• Answers Three Basic Questions
• What can go wrong?

• What and how severe are the potential consequences?

• How likely are these consequences to occur? 
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Event Trees and Fault Trees

• Event Trees 
• Illustrate Accident Sequences 

 Initiating Events (i.e. Earthquakes)

 Top Events (Systems)

 Success or Failure 

• Fault Trees
• Relate events that interact to produce other events by using simple 

logical relationships and create a structure that represent the system

 Top Events 

 Logic Gates 

 Basic Events 
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SAPHIRE (Modeling and Analyses)

• Systems Analysis Programs for Hands on Integrated Reliability 
Evaluations

• Developed for U.S. Nuclear Regulatory Commission (NRC)

• Probabilistic Risk and Reliability 
• Modeling Event Trees and Fault Trees

• Analyses                                                                                                                     
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Event Tree 
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Fault Tree

10



Formatting SAPHIRE Data
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