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Request for Additional Information No. 9089 (eRAI No. 9089)
Issue Date: 09/27/2017

Application Title: NuScale Topical Report
Operating Company: NuScale

Docket No. PROJ0769
Review Section: 01 - Introduction and Interfaces

Application Section: 1

QUESTIONS 

01-49
 Title 10, the code of federal regulations (CFR), Part 50, Appendix A, General Design Criterion (GDC) 12- 
Suppression of reactor power oscillations, requires that oscillations be either not possible or reliably detected and 
suppressed.  The Design-Specific Review Standard (DSRS), 15.9.A, “Design-Specific Review Standard for NuScale 
SMR Design, Thermal Hydraulic Stability Review Responsibilities,“ indicates that the applicant’s analyses should 
correctly and accurately identify all factors that could potentially cause instabilities and their consequences. The 
analyses should also demonstrate that design features that are implemented prevent unacceptable consequences to 
the fuel.   

In section 8.2.7, “Effect of Oscillating Feedwater,” of topical report (TR), TR-0516-49417-P presents PIM stability 
results for feedwater flow perturbations at 20% nominal power level (32 MW). Corrections to this section were 
provided as part of Enclosure 3 of the TR Supplement, ML16338A014. The simulation results presented in section 
8.2.7 were presented to demonstrate system response to feedwater flow forced oscillations at approximately 
resonance frequency. However, it appears that the period applied to the feedwater flow was at the transit time, 122 
seconds, which is not the period corresponding to the damped natural frequency. Based on review of the TR and the 
TR supplement, the natural period appears to be roughly half of the transit time based on the PIM calculations 
provided in the Stability TR. The staff considered a positive temperature perturbation in a localized pulse to the RCS 
flow, which would have a positive effect on the flow while the temperature perturbation traverses the reactor core 
and riser, but would have a negative effect on the flow while the temperature perturbation traverses the steam 
generator tube annulus and downcomer. This appears to be consistent with section 8.1.5 of the TR which indicates 
that the damped unforced period of the system, at a power of [32 MW, is 61 seconds]. Accordingly, it would make 
sense for the natural period to correspond with half of the transit time.  To assess the susceptibility of the primary 
system to resonant effects, the calculations should be performed with a feedwater flow perturbation applied at 
approximately the resonant frequency, in addition to a small band around the natural frequency of the primary side. 

In order to make an affirmative finding NRC staff requests NuScale to: 

1) Provide PIM results that are similar to those presented in Section 8.2.7 of the TR but at the four different
feedwater flow oscillation periods indicated below. 

[31 seconds]
[62 seconds]
[56 seconds]
[68 seconds]

2) Analyze the results and describe the impact of resonant excitation on primary side oscillations and oscillation
growth. 
3) As applicable, on the basis of the analysis, disposition the topic of resonant interaction for the NuScale power
module. 


