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March 05, 2018 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.
318 (eRAI No. 9330) on the NuScale Design Certification Application

REFERENCE: U.S. Nuclear Regulatory Commission, "Request for Additional Information No.
318 (eRAI No. 9330)," dated January 03, 2018

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. 9330:

03.04.01-3

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,

Jennie Wike
Manager, Licensing
NuScale Power, LLC

Distribution: Omid Tabatabai, NRC, OWFN-8G9A
Samuel Lee, NRC, OWFN-8G9A
Prosanta Chowdhury NRC, OWFN-8G9A
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Response to Request for Additional Information
Docket No. 52-048

 

eRAI No.: 9330
Date of RAI Issue: 01/03/2018

NRC Question No.: 03.04.01-3

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.

In RAI No. 9052, issued on August 12, 2017 (ML17224A023), the staff requested the applicant
to provide justification for the assumptions in the flooding analysis for the Reactor Building
(RXB) and Control Room Building (CRB) related to the limited fire suppression activity
discharges and duration, which are inconsistent with the guidance in NRC Regulatory Guide
1.189. In the response dated October 10, 2017 (ML17283A393), the applicant stated that “The
estimated fire suppression flows in FSAR Tier 2, Section 3.4.1.1 are based on expected
demands on the fire suppression system as informed by National Fire Protection Association
(NFPA) code, specifically NFPA 13 and NFPA 14. This analysis estimated the demand water
flow for the reactor building (RXB) and control building (CRB) structures based on the hazard
classification and required fire suppression flow rates in each area.”

In reviewing the referenced NFPA 13 and NFPA 14 codes, the NRC staff was unable to validate
the applicant’s assumptions as the above documents do not specifically address the hazard
classification and required fire suppression flow rates for a nuclear power plant’s RXB and CRB.
Furthermore, the general requirements as specified in NFPA 13 for nuclear power plants are the
same as those presented in NRC Regulatory Guide 1.189, which is fire suppression activity
duration of 2 hours with a flow rate of 500 gallon per minute (gpm) hose stream, plus the largest
design demand of any sprinkler or deluge system. Therefore, the NRC staff requests the
applicant to provide additional information and/or analysis to demonstrate that fire suppression
activity discharges of 700 gpm ( for the RXB) and 550 gpm (for the CRB), as indicated in FSAR
Tier 2, Section 3.4.1.1, bound the largest design demand of any sprinkler or deluge systems in
these buildings. In addition, the NRC staff requests the applicant to describe the active and
passive fire protection features and/or strategies to ensure any postulated fire in the CRB can
be suppressed within 60 minutes as stated in FSAR Tier 2, Section 3.4.1.1.
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NuScale Response:

Regulatory Guide 1.189 C.3.2.1(b) is used to determine the minimum capacity for the fire
suppression system fire protection water storage supply (tanks in NuScale's design). Guidance
related to preventing adverse affects of flooding is contained in section 8.5 of NFPA 804 with
fire suppession, including duration, specified in section 8.5.3. The fire protection system is
currently designed for a sprinkler and manual hose flow of 2,225 gpm, thus requiring 267,000
gallons to operate for the minimum 2 hour requirement (300,000 gallon capacity tanks are
selected for use as 267,000 is less than 300,000 minimum per C.3.2.1(b)). This calculation was
based off the Density/Area Method from NFPA 13, in which the worst case combination of
minimum design area and occupancy hazard classification were used to determine the
minimum required flow of the fire protection system. The worst case combination was found to
occur in the Turbine-Generator building which is a separate building from the reactor building
(RXB) and control building (CRB).

The fire hazards analysis divided the RXB and CRB into fire areas based on barriers and fire
ratings of areas. With use of NFPA 13 and NFPA 101 via NFPA 804, both structure's occupancy
and hazard classification were determined, which concluded 1,500 square feet of fire
suppression coverage is required. The sprinklers designed for the RXB were to output 0.3 gpm
over this area, and the CRB sprinklers were to have a discharge flow of 0.2 gpm. The use of 1
manual fire hose with a demand flow of 250 gpm was included in this fire suppression flow
estimate. These flows were used to approximate flooding in the RXB and CRB from a fire
suppression event.

The RXB fire hazard classification, from NFPA 13, consists mostly of light hazard and ordinary
hazard (Group 1) occupancies, with one room (the hot lab and chemistry room) classified as
extra hazard (Group 1). The NFPA 101 hazard classifications for the RXB were either Low
Hazard Contents or Ordinary Hazard Contents. These two classifications grouped the fire areas
in either Low-Light Hazard, Ordinary-Ordinary Hazard, and Ordinary-Extra Hazard. The Extra
Hazard occupancy classification from NFPA 13 Table 11.2.3.1.2 was used to assign the RXB a
fire suppression duration of 120 minutes.

The CRB fire hazard classification, from NFPA 13, consists of light hazard and ordinary hazard
(Group 1) occupancies. The NFPA 101 hazard classifications for the CRB were either Low
Hazard Contents or Ordinary Hazard Contents. These classified the fire areas in either Low-
Light Hazard or Ordinary-Ordinary Hazard. The Ordinary Hazard (Group 1) occupancy
classification from NFPA 13 Table 11.2.3.1.2 was used to assign the CRB a fire suppression
duration of 60 minutes.

Regarding active and passive fire protection in the CRB, every fire zone in the CRB is protected
passively by three hour fire barriers, with active detection in every room. Active fire sprinkler
suppression protects most rooms except where risk of inadvertent actuation was an overriding
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concern. Rooms that do not have active fire sprinkler suppression will have engineered manual
suppression (typically extinguishers designed for use with the type of hazard and equipment in
the room) available in close proximity for use by the fire brigade.

For internal flood mitigation, detailed strategies have not been developed, However, Section
8.5.3 of NFPA 804 specifies drainage for the prevention of adverse flooding be designed based
on 30 minutes of fire water flow. NuScale's 60 minute fire suppression duration was used for
conservatism to ensure no adverse flooding may occur.

Impact on DCA:

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


