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Attached please find NRC staff’s request for additional information concerning review of the NuScale Topical 
Report. 
 
Please submit your response within 60 days of the date of this RAI to the NRC Document Control Desk.  
 
If you have any questions, please contact me. 
 
Thank you. 
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Request for Additional Information No. 9096 (eRAI No. 9096) 
Issue Date: 09/29/2017 

Application Title: NuScale Topical Report 
Operating Company: NuScale 

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

Application Section: 1 
  
 

QUESTIONS 
 
 
01-50 

Title 10 of the Code of Federal Regulations (CFR), Part 50, Appendix A, General. Design Criterion (GDC) 10, “Reactor design,” states that 
the reactor core and associated coolant, control, and protection systems shall be designed with appropriate margin to assure that 
specified acceptable fuel design limits are not exceeded during any condition of normal operation, including the effects of anticipated 
operational occurrences. GDC12, "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.   
Section 5.5.6.4, "Drift Flux Model,” of the topical report (TR), TR-0516-49417-P, describes the PIM drift flux model and the required drift 
flux parameters. The drift flux model, Eqs. 5-60 and 5-61 of the TR, is based on the empirical correlation given by reference 12.1.30 
[Collier, McGraw Hill,1972]," of the TR.  The Chexal-Lellouche and Modified-Bestion correlations are well established drift-flux models, 
and commonly used in thermal-hydraulic systems codes for design and safety analyses. Comparison with these more common 
correlations,  over an appropriate range of conditions including, mass flux, temperature, and pressure would provide a better 
understanding of the PIM drift flux model’s behavior and limitations. 
  
A drift flux model is necessary to adequately model two-phase flow behavior, including voiding that would accompany subcritical boiling 
or flashing due to depressurization. In section 9.2 of the TR, PIM results from an unmitigated depressurization event show that an 
instability occurs due to voiding in the riser, which leads to large oscillations in reactor power, coolant flow and void fraction. The 
purpose of this depressurization simulation is to show that the low pressurizer pressure trip of the module protection system provides 
sufficient time to shut down the reactor before unacceptable instability behavior occurs. Section 10.1 of the TR indicates that the PIM 
analysis presented in section 9.2 confirms instabilities are possible when operating in the two-phase regime, furthermore, this analysis is 
the underlying basis for exclusion. Since the PIM simulation of the unmitigated depressurization also includes the two-phase behavior 
due to flashing in the riser, additional information is needed concerning the PIM drift-flux model used for these calculations. 
  
In order to make an affirmative finding NRC staff requests NuScale to: 
1)  Provide the range of pressures over which the drift-flux correlation parameters reported in the Stability TR are valid. 
2)  Compare the drift flux correlation to commonly used correlations such as the Chexal-Lellouche and Modified-Bestion models.   
3)  Provide a comparison of differences between the drift-flux correlation and the commonly used correlations that shows the  
      sensitivity of key figures of merit, including decay ratio and time for onset of instability, to the use of the drift-flux correlation. 
 


