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October 2 , 2017 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 Response to NRC Request for Additional Information No.
226 (eRAI No. 9062) on the NuScale Design Certification Application

REFERENCE: U.S. Nuclear Regulatory Commission, "Request for Additional Information No.
226 (eRAI No. 9062)," dated September 14, 2017

The purpose of this letter is to provide the NuScale Power, LLC (NuScale) response to the
referenced NRC Request for Additional Information (RAI).

The Enclosure to this letter contains NuScale's response to the following RAI Question from
NRC eRAI No. 9062:

09.01.02-28

This letter and the enclosed response make no new regulatory commitments and no revisions to
any existing regulatory commitments.

If you have any questions on this response, please contact Carrie Fosaaen at 541-452-7126 or
at cfosaaen@nuscalepower.com.

Sincerely,

Zackary W. Rad
Director, Regulatory Affairs
NuScale Power, LLC

Distribution: Gregory Cranston, NRC, OWFN-8G9A
Samuel Lee, NRC, OWFN-8G9A
Anthony Markley, NRC, OWFN-8G9A

Enclosure 1: NuScale Response to NRC Request for Additional Information eRAI No. 9062
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Zackary W. Rad
Director, Regulatory Affairs
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eRAI No.: 9062
Date of RAI Issue: 09/14/2017

NRC Question No.: 09.01.02-28

10 CFR 52.47(a)(2) requires that a standard design certification applicant provide a description
and analysis of the structures, systems, and components (SSCs) of the facility, with emphasis
upon performance requirements, the bases, with technical justification therefor, upon which
these requirements have been established, and the evaluations required to show that safety
functions will be accomplished.

10 CFR 50, Appendix A, General Design Criterion (GDC) 4 requires, in part, SSCs important to
safety to be appropriately protected against dynamic effects, including the effects of missiles,
pipe whipping, and discharging fluids, that may result from equipment failures and from events
and conditions outside the nuclear power unit.

FSAR Tier 2, Section 3.5.1 discusses the site missile protection features indicating that the
turbine rotors are oriented in such a way that the reactor building (RXB) and the control building
(CRB) are included in the low-trajectory turbine missile strike zone.

In FSAR Tier 2, Section 9.1.2.3, the applicant states that the thick walls of the RXB and spent
fuel pool (SFP) provide additional protection from turbine blade missiles. The staff finds that this
statement is conflicting with FSAR 3.5.1, in which orientation, not barriers, are credited with
protecting the RXB from turbine blade missiles. Besides, the staff does not understand how the
below ground SFP walls can serve as missile protection.

The staff requests the applicant to clarify the statements made in different parts of the FSAR in
order to clearly indicate the design basis of the RXB and the provisions (orientation vs. barriers)
credited for protections against turbine generated missiles.

NuScale Response:

As noted in the RAI above regarding turbine missiles, FSAR Section 3.5.1.3 states, "The turbine
generator rotor shafts are physically oriented such that the RXB and CRB are within the turbine
low-trajectory hazard zone and considered to be unfavorably oriented with respect to the NPMs,



 

NuScale Nonproprietary

as defined by RG 1.115, Revision 2. Safety-related and risk-significant SSCs within the reactor
and control building are protected from the effects of turbine missiles by limiting the generation

of missiles from the turbine generators to be less than 10-5 consistent with Table 1 of RG 1.115."

FSAR Section 9.1.2.3 states, "Section 3.5.1 describes the approach to protection from damage
from low-trajectory turbine blade missiles. The thick walls of the RXB and SFP provide
additional protection from turbine blade missiles."

As stated in FSAR Section 3.5.1.3, safety-related and risk-significant SSCs within the reactor
and control building are protected from turbine missiles by limiting the probability of missile

generation to be less than 10-5 (P1). Based on Table 1 of RG 1.115, P1 is multiplied by the P2
and P3 probabilities to assure that the probability that a low-trajectory missile strike that causes

an essential SSC to fail to perform its safety function is less than 10-7. P2 is defined in RG 1.115
as "the probability that an ejected missile will perforate intervening barriers and strike an
essential SSC." In that respect, "the thick walls of the RXB and SFP" do "provide additional
protection from turbine blade missiles" as a barrier, consistent with the definition of P2.
However, to assure clarity, the sentence in FSAR Section 9.1.2.3 (the first paragraph on page
9.1-17) that reads, "The thick walls of the RXB and SFP provide additional protection from
turbine blade missiles" has been deleted as shown in the following mark-up.

Impact on DCA:

Section 9.1.2 has been revised as described in the response above and as shown in the
markup provided in this response.
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floor, their movements in an SSE result in sliding and tipping without contact with the 
walls of the SFP.

As described in Section 3.7.3, non-Seismic Category I SSC that could adversely affect 
Seismic Category I SSC are categorized as Seismic Category II and analyzed using the 
methods described in that section. The fuel handling equipment other than the fuel 
handling machine meets Seismic Category II design requirements. The RBC and fuel 
handling machine meet Seismic Category I design requirements. The design of this 
equipment ensures that the fuel storage racks are not impacted by a collapse of this 
equipment during an SSE. Section 9.1.3 addresses a failure of the Seismic Category II 
dry dock gate due to an SSE.

RAI 09.01.02-28

An extreme wind or tornado event can generate external missiles that could strike the 
RXB. As described in Sections 3.3 and 3.5, the RXB is designed to withstand the effects 
of extreme winds and tornadoes, including missile strikes, and protects the new and 
spent fuel storage facility within the building. Section 3.5.1 describes the approach to 
protection from damage from low-trajectory turbine blade missiles. The thick walls of 
the RXB and SFP provide additional protection from turbine blade missiles.

The design of the fuel storage racks, SFP, liner, and RXB meets GDC 4 and 
accommodates normal and accident conditions including the dynamic effects of 
equipment failure. The design protects the stored fuel assemblies using the thick 
concrete walls forming the SFP and the substantial depth of water above the fuel 
storage racks. These features provide protection from dynamic effects resulting from 
equipment failures in or outside of the RXB, including the effects of equipment 
collapse, pipe whipping, and discharging fluids.

The fuel handling equipment and RBC meet single-failure proof criteria that provide 
protection from damage due to drops of heavy loads. A single fuel assembly with a 
control rod assembly defines the heaviest load that can be dropped due to equipment 
failure during fuel movements by the fuel handling machine. Reference 9.1.1-1 
evaluates this event for a shallow or horizontal drop onto the top of a fuel storage rack 
and for deep drops into empty storage locations. The loading combinations evaluated 
for such drop conditions demonstrate the continued functional capability of the fuel 
storage racks.

A stuck fuel assembly in the fuel storage racks could result in the fuel handling machine 
applying an uplift force greater than the weight of a fuel assembly plus control rod 
assembly. The fuel handling machine design has interlocks that prevent an excessive 
force from being applied and causing the stuck fuel assembly to damage the storage 
tube in a fuel storage rack. As shown in Reference 9.1.1-1, the fuel storage rack 
withstands fuel handling machine uplift forces and meets the applicable requirements 
in Reference 9.1.2-2.

The design of the fuel storage racks, SFP, liner, and RXB that form the new and spent 
fuel storage facility meets GDC 5 and allows the fuel storage racks and SFP to perform 
their spent fuel cooling and shielding functions while supporting the NPMs in a plant. 
The new and spent fuel storage facility can be shared by the NPMs for normal and 




