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September 29, 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.
142 (eRAI No. 8927) on the NuScale Design Certification Application

REFERENCE: U.S. Nuclear Regulatory Commission, "Request for Additional Information No.
142 (eRAI No. 8927)," dated August 05, 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. 8927:

03.07.04-1

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
Marieliz Vera, NRC, OWFN-8G9A

Enclosure 1: NuScale Response to NRC Request for Additional Information eRAI No. 8927

Sincerely,

Zackary W. Rad
Di t R l t Aff i
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eRAI No.: 8927
Date of RAI Issue: 08/05/2017

NRC Question No.: 03.07.04-1

Section 3.7.4.2 states that seismic sensors will be located in the Reactor (RXB) and the Control
(CRB) buildings at locations that have been modeled as mass points in the building dynamic
analysis so that the measured motion can be directly compared with the design spectra.  In
addition, Section 3.7.4 states that the exact sensor locations are site-specific and will be
provided by the COL applicant as part of the response to COL Item 3.7-1.

In order for the NRC staff to determine if the site, RXB, and CRB are adequately instrumented
with seismic monitors in accordance with Appendix S to 10 CFR Part 50, provide justification for
deferring the sensor locations to the COL applicant.  In addition, since NuScale is not placing
seismic instrumentation inside containment because the instruments would be flooded as part of
the refueling process, provide the locations of the mass points within the RXB and CRB that will
be instrumented with seismic monitors.

NuScale Response:

NuScale has identified the locations of six seismic monitoring units within the reactor building
(RXB) and control building (CRB) to capture the building dynamic response during a seismic
event. The locations have been selected to coincide with key mass points used to develop the
enveloping floor response spectra shown in FSAR Tier 2, Figures 3.7.2-106, 3.7.2-109,
3.7.2-112, 3.7.2-116, and 3.7.2-119. The exact locations will be specified by the COL Applicant
and will be site-specific, however the following criteria, to be added to FSAR Tier 2, Section
3.7.4.2, shall be used in the final identification of the unit locations:

One sensor unit will be located in the free field.
A second sensor unit is located in the RXB on the basemat at elevation 24’-0” near the
intersection of Grid Lines RX-1 and RX-A.
A third sensor unit is located in the RXB at elevation 75’-0” on the east face of Grid Line
RX-6, between RX-B and RX-C.
A fourth sensor unit is located on the RXB roof near the intersection of Grid Lines RX-4
and RX-C.
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A fifth sensor unit is located in the CRB on the basemat at elevation 50’-0” near the
intersection of Grid Lines CB-4 and CB-A.
A sixth sensor unit is located in the CRB at elevation 100’-0” on the east face of Grid Line
CB-1 between CB-B and CB-C.

Deferring the sensor locations to the COL applicant while providing the restrictions above,
allows for some flexibility in specifying the actual coordinates for the site-specific units. The
criterion ensures the dynamic responses of the selected regions are adequately modeled and
captured in the enveloping floor response spectra.

Impact on DCA:

FSAR Tier 2, Section 3.7.4.2 has been revised as described in the response above and as
shown in the markup provided in this response.
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3.7.4 Seismic Instrumentation

Appendix S to 10 CFR 50 requires a timely shutdown of a nuclear power plant if vibratory 
ground motion exceeding that of the operating basis earthquake occurs or if significant 
plant damage occurs. In addition, Appendix S requires that suitable instrumentation be 
provided so that the seismic response of nuclear power plant features can be evaluated 
promptly after an earthquake.

Conformance with these aspects of 10 CFR 50 Appendix S is provided by the seismic 
monitoring system (SMS).

The SMS is not safety-related or risk-significant. It has no interconnection to safety-related 
or risk-significant systems. The SMS consists of seismic instrumentation at various locations 
on the plant site, and data recorders and a controller located in a cabinet in the Reactor 
Building (RXB). The data recorders maintain a record of the seismic activity. The SMS is 
Seismic Category I. This includes the sensors, wiring between the sensors and the control 
cabinet, and the instrumentation in the control cabinet. The controller processes the data 
and provides alarm notification to the main control room (MCR) via the plant control 
system (PCS). Because the PCS is not a Seismic Category I system, additional Seismic 
Category I annunciation equipment is located in the MCR to alert operators of a seismic 
event. This annunciation is part of the SMS.

The SMS is a site-specific system.

COL Item 3.7-7: A COL applicant that references the NuScale Power Plant design certification will 
provide a seismic monitoring system and a seismic monitoring program that 
satisfies RG 1.12 "Nuclear Power Plant Instrumentation for Earthquakes," Rev. 2 (or 
later) and RG 1.166 "Pre-Earthquake Planning and Immediate Nuclear Power Plant 
Operator Post-earthquake Actions," Rev. 0 (or later). This information is to be 
provided as noted below.

3.7.4.1 Comparison with Regulatory Guide 1.12

The NuScale design requires a deviation from the guidance in Regulatory Guide (RG) 
1.12 "Nuclear Power Plant Instrumentation for Earthquakes," Rev. 2 in that seismic 
instrumentation cannot be included inside containment. There are twelve NuScale 
Power Modules (NPMs), each with an integral containment. The containments are 
flooded as part of the refueling process. The NPMs are all located within a single pool in 
the RXB, and are all at the same elevation in the building. Instead of locating seismic 
instrumentation in containment, it is located in the RXB. 

The COL applicant will discuss site-specific conformance with RG 1.12 as part of the 
response to COL Item 3.7-1.

3.7.4.2 Location and Description of Instrumentation

RAI 03.07.04-1

Sensors are located in the free field, in the RXB, and in the Control Building (CRB). In the 
RXB and CRB, therethey are placed at locations that have been modeled as mass points 
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in the building dynamic analysis so that the measured motion can be directly 
compared with the design spectra.

Exact sensor location is site-specific and will be discussed by the COL applicant as part 
of the response to COL Item 3.7-1.

RAI 03.07.04-1

In the selection of the exact sensor locations, the COL Applicant shall adhere to the 
following criteria to ensure the site, RXB and CRB are adequately instrumented for a 
seismic event:

RAI 03.07.04-1
1) One sensor unit will be located in the free field.

RAI 03.07.04-1
2) A second sensor unit is located in the RXB on the basemat at elevation 24'-0" near

the intersection of Grid Lines RX-1 and RX-A.

RAI 03.07.04-1
3) A third sensor unit is located in the RXB at elevation 75'-0" on the east face of Grid

Line RX-6, between RX-B and RX-C.

RAI 03.07.04-1
4) A fourth sensor unit is located on the RXB roof near the intersection of Grid Lines

RX-4 and RX-C.

RAI 03.07.04-1
5) A fifth sensor unit is located in the CRB on the basemat at elevation 50'-0" near the

intersection of Grid Lines CB-4 and CB-A.

RAI 03.07.04-1
6) A sixth sensor unit is located in the CRB at elevation 100'-0" on the east face of Grid

Line CB-1 between CB-B and CB-C.

Sensor type is site-specific and will be discussed by the COL Applicant as part of the 
response to COL Item 3.7-1.

3.7.4.3 Control Room Operator Notification

The SMS provides Seismic Category I annunciation in the MCR. Separately, the SMS 
provides information to the MCR via the PCS.

The COL applicant will discuss alarm levels based upon the site-specific operating basis 
earthquake as part of the response to COL Item 3.7-1.

3.7.4.4 Comparison with Regulatory Guide 1.166

The COL applicant will discuss site-specific conformance with RG 1.166 "Pre-Earthquake 
Planning and Immediate Nuclear Power Plant Operator Postearthquake Actions," Rev. 0 
as part of the response to COL Item 3.7-1.




