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October 11, 2019 Docket No.  52-048 

U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
One White Flint North 
11555 Rockville Pike  
Rockville, MD 20852-2738 

SUBJECT: NuScale Power, LLC Submittal of Changes to Final Safety Analysis Report, Section 
3.7.2, “Seismic System Analysis” 

REFERENCES:  Letter from NuScale Power, LLC to Nuclear Regulatory Commission, “NuScale 
Power, LLC Submittal of the NuScale Standard Plant Design Certification 
Application, Revision 3,” dated August 22, 2019 (ML19241A315)  

In an October 2, 2019 communication with NRC Project Manager Marieliz Vera, NuScale Power, LLC 
(NuScale) was asked to provide an editorial clarification to the Final Safety Analysis Report (FSAR), 
Section 3.7.2, “Seismic System Analysis.” As a result of this request, NuScale has changed the 
Section 3.7.2.1.1.3. The Enclosure to this letter provides a mark-up of the FSAR pages incorporating 
revisions to the FSAR Section 3.7.2.1.1.3 in redline/strikeout format.  NuScale will include these 
changes as part of a future revision to the NuScale Design Certification Application. 

This letter makes no regulatory commitments or revisions to any existing regulatory commitments. 

If you have any questions, please feel free to contact Marty Bryan at 541-457-7172 or  
mbryan@nuscalepower.com. 

Sincerely, 

Michael Melton 
Manager, Licensing 
NuScale Power, LLC 

Distribution: Samuel Lee, NRC, OWFN-8H12 
Gregory Cranston, NRC, OWFN-8H12 
Michael Dudek, NRC, OWFN-8H12 
Marieliz Vera, NRC, OWFN-8H12 
Omid Tabatabai, NRC, OWFN-8H12 

Enclosure: Changes to NuScale Final Safety Analysis Report Section 3.7.2, “Seismic System 
Analysis” 
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NuScale Final Safety Analysis Report Seismic Design

Tier 2 3.7-119 Draft Revision 4

The RXB was analyzed for Soil Type 7 with cracked concrete properties and 7 
percent concrete material damping. Soil Type 7 was chosen because that is the 
case that produced the highest ISRS and forces and moments at the majority of 
the locations. Cracked concrete properties were chosen to be consistent with 
the use of 7 percent damping for the concrete material. 

To model the soil separation, the Young's modulus of the backfill elements 
down to a depth of 25’ (the top four layers of backfill elements) was decreased 
by a factor of 100.

RAI 03.07.02-6

Soil separation has negligibleminimal effect on the response of the structure. 
The following responses and transfer functions calculated without soil 
separation are compared with those calculated with soil separation:

RAI 03.07.02-6
• Forces at RXM Lug Supports

The comparison indicates that the lug support reactions with soil 
separation are lower than those without soil separation. See Table 3.7.2-39.

RAI 03.07.02-6
• ISRS and TFs at Selected Locations

The comparison of the spectral acceleration transfer functions (TF) at 
selected locations indicates a few spurious spikes in the high frequency 
ranges that have no effect on the corresponding ISRS. See Figure 3.7.2-130 
through Figure 3.7.2-135.

RAI 03.07.02-6
• Soil Pressures on Walls

The comparisons show that there are increases in the average pressures. 
However, there is no increase in the maximum forces and moments in the 
walls.

RAI 03.07.02-6
• Maximum Shears and Moments in Exterior Walls and Two Pilasters

The maximum out of plane (OOP) shear remains about the same. The 
maximum OOP moment decreases about 10 percent due to soil separation. 
See Table 3.7.2-40.

The total vertical base reaction remains essentially unchanged. See
Table 3.7.2-42.

RAI 03.07.02-6

The ISRS, displacements, and demand forces and moments due to soil 
separation effects investigated above are within the design capacities. 
Therefore, the effect of backfill soil separation is covered by the available 
design margin and has no effect on the overall RXB design.



NuScale Final Safety Analysis Report Seismic Design

Tier 2 3.7-120 Draft Revision 4

RAI 03.07.02-6

A soil-separation study was also done for the CRB. To account for the effect of 
partial soil separation in the analysis model for the study, the Young’s moduli of 
the backfill soil solid elements down to 1/3 of the embedment, which is 
approximately equal to the total thickness of the top three layers of backfill soil 
(18.75’), were factored by 1/100. Conclusions similar to those of the RXB were 
reached, i.e., the spectral acceleration transfer functions and ISRS at critical 
locations between the two models virtually overlay one another, increases in 
forces due to soil separation are within design margins of the building 
components, leaving the building design unaltered. See Figure 3.7.2-136 
through Figure 3.7.2-141 and Table 3.7.2-41 and Table 3.7.2-43. The soil 
separation study did result in minor modifications to two vertical ISRS in the 
CRB - at elevation 63'-3" and 76'-6". The final floor response spectra is shown in 
Figure 3.7.2-118a and Figure 3.7.2-119a, respectively.

RAI 03.07.02-6, RAI 03.07.02-6S2

Based on the results of these studies, it is concluded that modeling the 
structures as fully embedded is an acceptable design approach. This will be 
confirmed through a site-specific evaluation as described in COL Item 3.7-11.

RAI 03.07.02-6S1, RAI 03.07.02-6S2

COL Item 3.7-11: A COL applicant that references the NuScale Power Plant design certification will 
perform a site-specific analysis that assesses the effects of soil separation. The COL 
applicant will confirm that the in-structure response spectra in the soil separation 
cases are bounded by the in-structure response spectra shown in FSAR 
Figure 3.7.2-107 through Figure 3.7.2-122.

RAI 03.07.02-23

Effect of Non-Vertically Propagating Seismic Waves

RAI 03.07.02-23

A sensitivity study was performed to determine the effect of non-vertically 
propagating shear waves. This study, first, establishes a procedure for 
evaluating a structure that experiences non-vertically propagating seismic 
waves, and second, analyzes the RXB DCA model with non-vertically 
propagating seismic waves.

RAI 03.07.02-23

The intent of the SSI analysis study with non-vertically propagating (that is, 
inclined) waves is to compare the SSI results with those of the design-basis 
case, which uses conventional, vertically propagating shear (SV and SH) and 
P-waves for the seismic input. A body wave (either SV- or P-wave) propagating
at an inclined angle will include both horizontal and vertical motions in the free
field, whereas an inclined SH-wave generates only horizontal motion in the free
field.

RAI 03.07.02-23


