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Thermal-Hydraulic Design Analysis of the Penn State Breazeale Nuclear 
Reactor 

 
Overview 
The purpose of this project was to perform a thermal-hydraulic analysis of the 
Penn State Breazeale Nuclear Reactor (PSBNR) using TRACE and SNAP. The 
analysis would be used to verify that the PSBNR is operating within safety 
conditions even after power uprates over the years. 
 

Objectives 

    Develop a TRACE model of the Penn State Breazeale Nuclear Reactor to accurately 
analyze the temperature and flow distributions in the core 

    Compare steady-state model data with experimental values 

    Run a simulation to analyze a transient DNB accident scenario to establish a DNB margin 
of safety 

 

Approach 
Two models were developed and simulated using the TRACE thermal-hydraulics system code: a 
steady-state operating reactor, and a pulsing reactor to simulate the safety limit conditions. Both 
models used the same nodalization but contained different power components. The axial nodalization 
was based on the core geometry, whereas the radial nodalization was based on the core loading 
pattern and power distribution. A total of 16 heat structures were included to accurately simulate the 
flow conditions within the reactor pool. The axial and radial power shapes were assumed to be the 
same for both models; however, the steady-state model used a constant initial power, and the transient 
model used a reactivity versus time table shown in Table 3 to simulate a reactor pulse. 
 

Outcomes 
 Steady-state model of PSBNR 

produced moderately-accurate results 

 Max error in steady-state model 
around 20 percent 

 Error due to gas gap conductivity of 
TRIGA fuel 

 Results show that the PSBNR is 
under its safety limit of 1150 C fuel 
temperature. 

 Transient model of PSBNR produces 
extremely accurate results 

 The transient model shows that the 
PSBNR is under its safety limit during 
various pulse sizes, including the 
maximum $3.50 pulse 

 
 
 

 

 


