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September 28, 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.
113 (eRAI No. 8986) on the NuScale Design Certification Application

REFERENCE: U.S. Nuclear Regulatory Commission, "Request for Additional Information No.
113 (eRAI No. 8986)," dated July 30, 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 Questions from
NRC eRAI No. 8986:

19-19
19-20
19-21
19-22

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 Marty Bryan at 541-452-7172 or at
mbryan@nuscalepower.com.

Sincerely,

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

Distribution: Gregory Cranston, NRC, OWFN-8G9A
Samuel Lee, NRC, OWFN-8G9A
Rani Franovich, NRC, OWFN-8G9A

Zackary W. Rad
Director Regulatory Affairs
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Enclosure 1:

NuScale Response to NRC Request for Additional Information eRAI No. 8986
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Response to Request for Additional Information
Docket No. 52-048

 

eRAI No.: 8986
Date of RAI Issue: 07/30/2017

NRC Question No.: 19-19

10 CFR 50.150 (a) (1) requires the applicant to perform a design-specific assessment of the
effects on the facility of the impact of a large, commercial aircraft.

The staff uses the guidance from Standard Review Plan (SRP) Sections 19.5.III.1 and 19.5.III.2
for the review of the aircraft impact assessment (AIA), and finds that the Final Safety Analysis
Report (FSAR) lacks the information on qualifications of the personnel who perform the AIA
assessment.

The staff requests the applicant to include in the FSAR a discussion that specifies the AIA is
performed by qualified personnel, and provide their qualifications per SRP Sections 19.5.III.1
and 19.5.III.2.

NuScale Response:

In accordance with SRP Sections 19.5.III.1 and 19.5.III.2, the aircraft impact assessments were
performed by qualified personnel from NuScale’s primary contractor for the AIA. These
personnel are experienced in applying the approved methodology in NEI 07-13 Rev 8 for other
nuclear power facilities.

This information has been incorporated in FSAR Section 19.5.1, as documented in response to
RAI 8877, Question 19.05 Aircraft Impact Assessment (APR1400)-1.

Resumes documenting the qualifications of the personnel performing the NuScale Aircraft
Impact Assessment can be made available for NRC review.

Impact on DCA:
There are no impacts to the DCA as a result of this response.
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eRAI No.: 8986
Date of RAI Issue: 07/30/2017

NRC Question No.: 19-20

10 CFR 50.150 (a) (1) requires the applicant to perform a design-specific assessment of the
effects on the facility of the impact of a large, commercial aircraft. 10 CFR 50.150 (b) requires
that the applicant include a description of the design features and function capabilities identified
in the design-specific assessment and how these design features and function capabilities
identified in the design-specific assessment meet the assessment requirements in 10 CFR
50.150 (a) (1).

The applicant described in FSAR Section 19.5.5.7 that the locations and functions of the main
control room and remote shutdown station are key design features that allow monitoring and
control of the plant, However, in FSAR Sections 19.5.3, the applicant described that no credit is
taken for the Control Building (CRB) and the RXB is the only structure of concern and only
structure evaluated for aircraft impact. 
Because the main control room is located in the CRB, the staff requests the applicant to explain
how not taking credit for the CRB, protects the functions of the main control room.

NuScale Response:

In response to NRC RAI 8877, Question 19.05 Aircraft Impact Assessment (APR 1400)-1,
FSAR Section 19.5, Adequacy of Design Features and Functional Capabilities Identified and
Described for Withstanding Aircraft Impacts, was rewritten in its entirety.

Based on this Section 19.5 rewrite, the RAI 8986 Question 19-20 is addressed as follows:

FSAR Section 19.5.5.5 clarifies the plant monitoring and control requirements for the main
control room and remote shutdown station to address aircraft impact.

The main control room, for aircraft impact analysis, is only required to perform functions prior to
aircraft impact. As discussed in FSAR Section 19.5.5.5, once the operators scram the reactors
and initiate the decay heat removal system and containment isolation upon early warning of a
potential aircraft impact, no further operator actions are necessary to maintain fuel cooling.
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Impact on DCA:
There are no impacts to the DCA as a result of this response.
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eRAI No.: 8986
Date of RAI Issue: 07/30/2017

NRC Question No.: 19-21

10 CFR 50.150 (a) (1) requires the applicant to perform a design-specific assessment of the
effects on the facility of the impact of a large, commercial aircraft. 10 CFR 50.150 (b) requires
that the applicant include a description of the design features and function capabilities identified
in the design-specific assessment and how these design features and function capabilities
identified in the design-specific assessment meet the assessment requirements in 10 CFR
50.150 (a) (1).

In FSAR Section 19.5.5.4, the applicant described that the spent fuel pool (SFP) design isa.
a key design feature that prevents SFP perforation and maintains SFP integrity. However,
this description lacks sufficiently detailed information about the specific characteristics of
the SFP, and its components, that are credited to maintain SFP integrity. The staff
requests the applicant to provide a more detailed description in FSAR about the walls, liner
and support structure for the SFP  credited for maintaining SFP integrity, and describe how
any leakage below the required minimum water level of the SFP is avoided.
In FSAR Section 19.5.5.3, the applicant described that SFP cooling is provided by theb.
large water mass of the ultimate heat sink (UHS), and the integrity of the UHS is ensured
by the RXB structure as described in Section 19.5.5.5. Based on 10 CFR 50.150 (b), the
staff requests the applicant to provide a description of the key design features (i.e.
material, size, thickness, and liner etc.) for the UHS and address how these key design
features are utilized in maintaining UHS integrity.
In FSAR Section 19.5.5.6, the applicant described that the general arrangement of thec.
structures, specifically the location of the Radwaste Building (RWB), is a key design
feature that limits potential strike locations to the west end of the RXB. However, this
description lacks sufficiently detailed information about the extent of the west wall of the
RXB that is protected by the RWB. Therefore, the staff requests the applicant to provide a
more detailed description in FSAR about the extent of protection provided by the RWB to
the west wall of the RXB.

NuScale Response:

In response to NRC RAI 8877, Question 19.05 Aircraft Impact Assessment (APR 1400)-1,
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FSAR Section 19.5, Adequacy of Design Features and Functional Capabilities Identified and
Described for Withstanding Aircraft Impacts, was rewritten in its entirety.

Based upon this rewrite, the questions of this RAI 8986 Question 19-21 are addressed as
follows:

a) As stated in Section 19.5.5.3, the SFP is constructed of thick, reinforced concrete walls and
floor, as described in Section 3B.2, with a stainless steel liner, as described in Section 3.8.4.
The SFP is integrated into the RXB structure and is located below grade. Because the SFP is
completely below grade, an aircraft impact cannot strike the pool or the pool liner. Due to an
aircraft impact being unable to penetrate the RXB and because there is no damage to the pool
structure or liner, there is no loss of water level and SFP integrity is maintained. The location of
the SFP as described in Section 9.2 and shown on Figures 1.2-10 through 1.2-16 is a key
design feature for maintaining SFP integrity from a direct aircraft impact.

b) Spent fuel pool cooling is not maintained for all postulated strike locations either due to shock
or loss of power. However as described in Section 19.5.5.4, SFP integrity is maintained and
SFP cooling is not required. Although forced cooling is lost, the SFP is part of the UHS which
provides a large water inventory and ensures adequate water level is maintained above the
spent fuel assemblies for beyond the mission time, even with the loss of forced SFP cooling, as
described in Section 9.1.3.3.5.

c) As stated in Section 19.5.3.2, below grade portions of the RXB are not susceptible to a direct
impact by an aircraft. Elevations or portions of elevations may be screened from aircraft impact
if intervening or adjacent structures meet the design requirements of NEI 07-13. The location of
the RWB in relation to the RXB, is a key design feature that limits potential strike locations to the
west end of the RXB. The design of the exterior walls of the RWB as described in Section
3.5.3.1.1 is a key design feature for crediting the RWB as an intervening structure. The RWB is
located approximately 25 feet to the west of the RXB as described in Section 3.8.4.1.3. The roof
of the RWB is approximately 49 feet above grade as shown on Figure 1.2-33. For the structural
analysis, the RWB is credited with protection of a portion of the west wall of the RXB. This credit
is applied when determining wall thicknesses and configurations. No credit is taken for the
Control Building (CRB) or the Turbine Generator Buildings as intervening structures. For the
heat removal assessment, the RWB is credited as an intervening structure with protecting
portions of the west wall of the RXB from shock effects from impacts on the 100 foot elevation.
All other RXB elevations and faces above grade are vulnerable.

Impact on DCA:
There are no impacts to the DCA as a result of this response.
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eRAI No.: 8986
Date of RAI Issue: 07/30/2017

NRC Question No.: 19-22

10 CFR 50.150 (a) (1) requires the applicant to perform a design-specific assessment of the
effects on the facility of the impact of a large, commercial aircraft. 10 CFR 50.150 (b) requires
that the applicant include a description of the design features and function capabilities identified
in the design-specific assessment and how these design features and function capabilities
identified in the design-specific assessment meet the assessment requirements in 10 CFR
50.150 (a) (1).

In DCD Section 19.5.4.2 “Shock Damage,” the applicant states “There are no [systems,
structures or components (SSCs)] susceptible to shock (sensitive electronics or active
components) on the [NuScale Power Modules (NPMs)] that would interrupt or prevent
successful core cooling”. The staff requests the applicant to provide a discussion of the
evaluation process that led to this conclusion. The applicant should in addition address the
same for the SSCs associated with spent fuel pool cooling.

NuScale Response:

In response to NRC RAI 8877, Question 19.05 Aircraft Impact Assessment (APR 1400)-1,
FSAR Section 19.5, Adequacy of Design Features and Functional Capabilities Identified and
Described for Withstanding Aircraft Impacts, was rewritten in its entirety.

Based on this Section 19.5 rewrite, the RAI 8986 Question 19-22 is addressed as follows:

Section 19.5.4.2, Shock Damage, describes the evaluation process and conclusions related to
shock effects. Section 19.5.3.2, Impact Locations, discusses the extent of protection provided
by the RWB to the west wall of the RXB.

As stated in Section 19.5.4.2, the impact of a commercial aircraft on the RXB structure causes a
short duration, high acceleration, high frequency vibration. Shock damage distances are
measured from the center of the initial impact along a structural pathway to the affected
equipment.
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The shock effect propagates into the ultimate heat sink which consists of the reactor pool, refuel
pool, and spent fuel pool. Reactor modules are shut down prior to impact and core cooling is
provided by passive systems (i.e., DHRS). There are no SSCs susceptible to shock (sensitive
electronics or active components) on the NPMs that would interrupt or prevent core cooling
once the reactor is tripped and DHRS is actuated and the containment is isolated.

Section 19.5.5.4, Spent Fuel Pool Cooling, discusses the evaluation and SSCs associated with
spent fuel pool cooling.

Impact on DCA:
There are no impacts to the DCA as a result of this response.




