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NuScaleDCRaisPEm Resource

From: Cranston, Gregory
Sent: Saturday, August 05, 2017 11:22 AM
To: RAI@nuscalepower.com
Cc: NuScaleDCRaisPEm Resource; Lee, Samuel; Chowdhury, Prosanta; Samaddar, Sujit; 

Park, Sunwoo; Vera Amadiz, Marieliz; Chakravorty, Manas
Subject: RE:  Request for Additional Information No. 136, RAI 8933 (3.7.2)
Attachments: Request for Additional Information No. 136 (eRAI No. 8933).pdf

Attached please find NRC staff’s request for additional information concerning review of the NuScale Design 
Certification Application. 
 
Please submit your technically correct and complete response within 60 days of the date of this RAI to the 
NRC Document Control Desk. The NRC Staff recognizes that NuScale has preliminarily identified that the 
response to one or more questions in this RAI is likely to require greater than 60 days. NuScale is expected to 
provide a schedule for the RAI response by email within 20 days. 
 
If you have any questions, please contact me. 
 
Thank you. 
 
Gregory Cranston, Senior Project Manager 
Licensing Branch 1 (NuScale) 
Division of New Reactor Licensing 
Office of New Reactors 
U.S. Nuclear Regulatory Commission 
301-415-0546 
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Request for Additional Information No. 136 (eRAI No. 8933) 
Issue Date: 08/05/2017 

Application Title: NuScale Standard Design Certification - 52-048 
Operating Company: NuScale Power, LLC 

Docket No. 52-048 
Review Section: 03.07.02 - Seismic System Analysis 

Application Section: 3.7.2 
  
 

QUESTIONS 
 
 
03.07.02-16 

10 CFR 50 Appendix S requires that the safety functions of structures, systems, and components (SSCs) 
must be assured during and after the vibratory ground motion associated with the Safe Shutdown 
Earthquake (SSE) through design, testing, or qualification methods.   

  
In FSAR Section 3.7.2.1.2.1, the staff noted that the dry dock is assumed to be full of water and part of 
the UHS in the seismic analysis. The nominal water level is at EL. 94 ft. In FSAR Section 9.1.3, the staff 
also noted that the dry dock can be drained partially or completely to support plant operations. In FSAR 
Section 9.1.3.3.5, the staff further noted that a failure of the dry dock gate while the dry dock is empty 
could result in a decrease in water level at the UHS pool by about 12 ft. Since the dry dock contains a 
large body of water, draining of a large mass of water could affect the dynamic characteristics of the 
SASSI and ANSYS models thereby potentially affecting the seismic demand based on full dry dock 
assumption. Therefore the applicant is requested to provide a technical basis for not considering different 
water level conditions for the dry dock in the seismic analysis. In addition, the applicant should address 
the effect of potential variation in water level of the UHS on the seismic analysis of the Reactor Building 
(RXB) and NuScale Power Module (NPM) including the analyses conducted in FSAR 3.7.2.9.1 to address 
the effect of operation with less than the full complements of NPMs. The applicant should also describe in 
the FSAR the analysis and design criteria to ensure that no adverse seismic interaction occurs between 
the dry dock gate and adjacent Seismic Category I SSCs.  
 
 
 
03.07.02-17 

10 CFR 50 Appendix S requires that the safety functions of structures, systems, and components (SSCs) 
must be assured during and after the vibratory ground motion associated with the Safe Shutdown 
Earthquake (SSE) through design, testing, or qualification methods.   

  
a.   Figure 3.7.2-13 in the FSAR indicates that the refueling area foundation is lower than the 

neighboring reactor pool and spent fuel pool area (which is also mentioned in the bottom paragraph 
on Page 3.7-24, indicating a six feet elevation difference). However, Figure 3.7.2-20 does not indicate 
these differences in foundation elevation. The applicant is requested to clarify whether these 
foundation elevation differences are taken into account in the RXB model; and, if not, please provide 
justification for not doing so. 

  
b.   On Page 3.7-25 of the FSAR, in the sixth paragraph, the applicant states, “The rigid springs have a 

zero length and have a stiffness value large enough to simulate rigid connection. The large stiffness 
used is arbitrarily chosen to be ten billion lbs per inch, or 1010 lbs/inch, in the three global 
directions.”  For the spring to be modeled as a rigid spring, the value of its spring constant should be 



sufficiently larger than the stiffness of the structural element (basemat) to which it is attached. The 
applicant is requested to confirm the adequacy of the number (1010 lbs/inch) chosen for the spring 
constant by comparing it to the stiffness of the adjacent basemat element or through an appropriate 
sensitivity run using a number at least an order of magnitude different. 

  
c.   In Table 3.7.2-1 in the FSAR, the maximum aspect ratio for RXB finite elements is indicated as 

11.9.  The applicant is requested to ensure that this value of aspect ratio is within the range of the 
parameters covered in the SASSI V&V; if not, provide justification for the adequacy of using the 
maximum aspect ratio of 11.9 for RXB finite elements. 

 
 
 
03.07.02-18 

10 CFR 50 Appendix S requires that the safety functions of structures, systems, and components (SSCs) 
must be assured during and after the vibratory ground motion associated with the Safe Shutdown 
Earthquake (SSE) through design, testing, or qualification methods.   

  
On Page 3.7-26 of the FSAR, in the bottom paragraph, the applicant states, “When not in use, the RBC is 
parked over the refueling pool with the trolley at the north end near the dry dock gate.”   However, in the top 
paragraph, Page 3.7-27, the applicant states, “For the analysis of the RXB, the reactor building crane (RBC) 
is unloaded (i.e., no suspended NPM) and located in the middle of the reactor pool area as shown in Figure 
3.7.2-24.”  The applicant is requested to explain why, in developing the seismic analysis model for the RXB, 
the unloaded RBC is located in the middle of the reactor pool area, instead of the location (over the refueling 
pool) where it is parked when not in use.  
 
 
 
03.07.02-19 

10 CFR 50 Appendix S requires that the safety functions of structures, systems, and components (SSCs) 
must be assured during and after the vibratory ground motion associated with the Safe Shutdown 
Earthquake (SSE) through design, testing, or qualification methods.   

  
a.   On Page 3.7-33 of the FSAR, in the middle paragraph, the applicant states, “In the calculation of the 

structural frequencies for comparison, the structure is assumed to be surface founded in both the 
SAP2000 and SASSI2010 analyses. In the SASSI2010 analysis, the backfill soil was also assumed to 
be seated on top of a rigid halfspace with the structure.”  On Page 3.7-33, second paragraph from the 
bottom, the applicant states, “However, the effect of backfill soil is more accurately captured in the 
SASSI2010 transfer functions than in the modal analysis of SAP2000.”   The structure is assumed to 
be surface founded. The applicant is requested to explain how the backfill soil is incorporated into the 
model for both SAP2000 and SASSI2010 analyses. 
  

b.   Tables 3.7.2-10 and 11 in the FSAR provide the results of SAP2000 and SASSI2010 model 
comparison for the reactor building and control building, respectively. In Table 3.7.2-11, comparisons 
are presented only for higher mode numbers (N>72). The applicant is requested to explain why 
comparisons for lower mode numbers are not made or provided in the table. 

 
 
 
03.07.02-20 



10 CFR 50 Appendix S requires that the safety functions of structures, systems, and components (SSCs) 
must be assured during and after the vibratory ground motion associated with the Safe Shutdown 
Earthquake (SSE) through design, testing, or qualification methods.   

  
a.   In Figure 3.7.2-28 in the FSAR, the note at the bottom states that the NPM is restrained from 

horizontal and vertical movements. However, in FSAR Subsection 3.7.2.1.2.2, second paragraph, it is 
stated that the NPM is allowed to move freely in the upward direction. The applicant is requested to 
clarify this apparent discrepancy. Also, clarify if vertical lift-off (under tension) of the bottom of an 
NPM from the pool floor is allowed and, if lift-off is allowed, the applicant is requested to address the 
effect of potential impact load of the NPM on the liner plate of the pool floor due to vertical seismic 
motion.  

  
b. In FSAR Subsection 3.7.2.1.2.2, last paragraph, it is stated that twist about the vertical axis is 

released at the base of the NPM model. The applicant is requested to provide detailed description of 
the interface boundary conditions (preferably in a tabular form) at the NPM top and bottom supports 
and how they are implemented in ANSYS and SASSI2010 system model, respectively.  

 
 
 
03.07.02-21 

10 CFR 50 Appendix S requires that the safety functions of structures, systems, and components (SSCs) 
must be assured during and after the vibratory ground motion associated with the Safe Shutdown 
Earthquake (SSE) through design, testing, or qualification methods.  

  
On Page 3.7-33 of the FSAR, in the middle paragraph, the applicant states, “In the calculation of the 
structural frequencies for comparison, the structure is assumed to be surface founded in both the SAP2000 
and SASSI2010 analyses. In the SASSI2010 analysis, the backfill soil was also assumed to be seated on 
top of a rigid halfspace with the structure.”   
  
a.   The applicant is requested to clarify whether the backfill is also included in the SAP2000 analysis. 

Figures 3.8.4-15 and 21 indicate that the SAP2000 model includes the backfill soil; however, the 
paragraph quoted above does not mention backfill for SAP2000. 

  
b.   The SAP2000 models in Figures 3.8.4-15 and 21 have “2-node rigid link elements” attached to the 

bottom of the basemat. The applicant is requested to explain how the rigid links provide “fixed base” 
boundary conditions. 

  
c.   In order to simulate a fixed base boundary condition, the SASSI analysis model is seated on top of a 

rigid halfspace. The applicant is requested to provide the value of shear wave velocity used to simulate 
the rigid halfspace?   

 
 
 
03.07.02-22 

10 CFR 50 Appendix S requires that the safety functions of structures, systems, and components (SSCs) 
must be assured during and after the vibratory ground motion associated with the Safe Shutdown 
Earthquake (SSE) through design, testing, or qualification methods.  

  



a.   In Table 3.7.2-1 in the FSAR, the number of rigid springs connecting RXB and excavated free-field 
soil is indicated as 4,470. The applicant is requested to clarify whether the “rigid springs” here refer to 
linear spring elements (three per node) or 3-D spring elements (one per node). 

  
b.   Tables 3.7.2-10 and 11 in the FSAR provide the results of SAP2000 and SASSI2010 model 

comparison at selected locations within the reactor building and control building. The applicant is 
requested to describe how these locations for comparisons are selected and justify the adequacy of 
these selected locations. 

  
c.   Table 3.7.2-12 in the FSAR provides a summary of the Triple Building SASSI model. In the table, the 

number of “interface springs” between RWB and RXB and between RXB and Control Building (CRB) 
are presented. The applicant is requested to provide additional information explaining these interface 
springs. For example, the applicant should explain whether the interface springs are the springs 
connecting the backfill soil elements interfacing between the buildings. The applicant should also 
discuss whether the interfacing springs are included in the 7P interaction nodes.  

 


