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ABSTRACT: 
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Pressure fluctuations and velocity gradients in the relief-valve branches induce vortex shedding in the 

main steam pipe of a BWR-5 steam generator. This causes flow-induced vibration (FIV), which is a 

source of sound. This sound is transmitted as sound waves throughout the steam system. The vortex-

shedding frequency and the structure's natural frequencies (vibration modes) can resonate, 

compromising the structural integrity of the system and the equipment connected to it. This is especially 

true during repowering (to increase electricity generation) when the steam flow velocity increases. 

The vortex shedding excitation frequency and the natural frequencies were calculated using ANSYS 

2022/R1. An initial CFD calculation was performed using the RANS (Reynolds Averaged Navier-Stokes) 

approach. The acceptable mesh cell size was determined using the equation Lt = k3/2/ξ (integral length 

scale) with a two-equation model of K-ξ: the turbulence kinetic energy and the turbulence energy 

dissipation rate. The average eddy size was calculated using this equation. Subsequently, the largest 

eddies, containing the highest turbulence kinetic energy, were evaluated using the Large Eddy 

Simulation (LES) approach. Finally, the data was converted from the time domain to the frequency 

domain using Fast Fourier Transforms (FFTs). The results indicated that the necessary conditions for 

resonance were not present. The final evaluation was performed in accordance with ASME Code Section 

III, Division 1, Appendix N. 


