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SUBJECT: NuScale Power, LLC Response to NRC Request for Additional Information No.
212 (eRAI No. 8902) on the NuScale Design Certification Application

REFERENCE: U.S. Nuclear Regulatory Commission, "Request for Additional Information No.
212 (eRAI No. 8902)," dated September 01, 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. 8902:

14.03.12-1
14.03.12-2
14.03.12-3
14.03.12-4
14.03.12-5
14.03.12-6
14.03.12-7

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 Steven Mirsky at 240-833-3001 or
at smirsky@nuscalepower.com.

Sincerely,

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

Zackary W. Rad
Di t R l t Aff i
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Response to Request for Additional Information
Docket No. 52-048

 

eRAI No.: 8902
Date of RAI Issue: 09/01/2017

NRC Question No.: 14.03.12-1

Tier 1, Section 3.0, “Shared Structures, Systems, and Components and Non-
Structures, Systems, and Components Design Descriptions and Inspection,” and Tier 1, Table
3.0-1, “Shared System Subject to Inspections, Tests, Analyses, and Acceptance Criteria” (Page
3.0- 1):

Describe how “completed once in conjunction with the ITAAC in Section 2 or the first NPM
[nuclear power module]” will be applied in verifying physical security systems, subsystems, and
components, which are configured, and installed by building areas, floor levels, or
compartments in the Reactor Building (RXB) or are located in the adjacent Control Building
(CRB).

Regulatory Basis:  Subpart B of 10 CFR 52, § 52.47, requires that information submitted for a
design certification must include performance requirements and design information sufficiently
detailed to permit the preparation of acceptance and inspection requirements by the NRC, and
procurement specifications and construction and installation specifications by an applicant. Title
10 CFR 52.48 requires the applications filed will be reviewed for compliance with the standards
set out in 10 CFR Part 73. Title 10 CFR 52.47(b)(1) requires that the application must contain
proposed inspections, tests, analyses, and acceptance criteria that are necessary and sufficient
to provide reasonable assurance that, if the inspections, tests, and analyses are performed and
the acceptance criteria met, a facility that incorporates the design certification has been
constructed and will be operated in conformity with the design certification, the provisions of the
Act, and the Commission's rules and regulations.

In Tier 1, Section 3, the applicant states that “[t]he ITAAC in Section 3.1 through 3.17 shall only
be completed once in conjunction with the ITAAC in Section 2 for the first NPM.”  Table 3.0-1
identifies physical security systems for the verification to be complete once, 1 system per 12
modules:  Physical Security ITAAC identified in Tier 1, Table 3.16-1 (No. 1 through No. 13), are
not NPM specific, but are engineered structures, systems, and components (SSC) providing
security functions throughout the RXB and CRB. Additional information is needed to describe
how “complete once in conjunction with the ITAAC in Section 2 or the first NPM” will address
shared SSC and provide assurances for adequately verifying physical security ITAAC.  For
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example, how will the “complete once” provide assurance of inspections and tests for verifiying
the design and installation of the intrusion detection and assessment SSC (i.e., physical security
ITAAC No. 7, No. 8, No. 9) by zones or areas in the RXB and CRB.

NuScale Response:

The physical security system is a common (shared) system that supports all 12 NuScale power
modules (NPM) as shown in Tier 1 Table 3.0-1.

Tier 1 Table 3.16-1 contains ITAAC for the physical security system (No. 1 through No. 13). A
discussion of the physical security system ITAAC is located in Tier 2 Table 14.3-2. (ITAAC
numbers 03.16-01 through 03.16-13).

COL Item 13.6-4 stipulates that a COL applicant will provide ITAAC for site-specific physical
security system SSCs.

All ITAAC for the physical security system are required to be verified by the NRC prior to fuel
load on the first NPM.

Impact on DCA:
There are no impacts to the DCA as a result of this response.
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Response to Request for Additional Information
Docket No. 52-048

 

eRAI No.: 8902
Date of RAI Issue: 09/01/2017

NRC Question No.: 14.03.12-2

Tier 1, Section 3, Shared Structures, Systems, and Components and Non-Structures, Systems,
and Component Design Descriptions, and Inspections, Tests, Analyses, and
Acceptance Criteria,” Tier 1, Table 3.0-1, “Shared Systems Subject to Inspections, Tests,
Analyses, and Acceptance Criteria” (Pag e 3.0-1) and Tier 2, Section 9.5.2, “Plant
Communication Systems” (Pages 9.5-96 to 9.5-106), and Tier 2, Table 14.2-68,
“Communication System Test No. 68” (Page 14.2-158)

Clarify whether the Tier 1, Table 3.0-1, should include the shared plant communication systems,
which are relied on for safety/security operations. In addition, confirm whether the inspection
and testing of plant communication systems are subject of ITAAC established for verifying the
design commitments of the plant communication systems described in Tier 2, Section 9.5.2.
 Indicate what ITTAC is being addressed by the test abstract described in Tier 2, Table 14.2-68,
“Communication System Test No. 68.” 

Regulatory Basis:  Subpart B of 10 CFR 52, § 52.47, requires that information submitted for a
design certification must include performance requirements and design information sufficiently
detailed to permit the preparation of acceptance and inspection requirements by the NRC, and
procurement specifications and construction and installation specifications by an applicant.  Title
10 CFR 52.48 requires the applications filed will be reviewed for compliance with the standards
set out in 10 CFR Part 73. Title 10 CFR 52.47(b)(1) requires that the application must contain
proposed inspections, tests, analyses, and acceptance criteria that are necessary and sufficient
to provide reasonable assurance that, if the inspections, tests, and analyses are performed and
the acceptance criteria met, a facility that incorporates the design certification has been
constructed and will be operated in conformity with the design certification, the provisions of the
Act, and the Commission's rules and regulations.

Tier 2, Section 9.5.2, describes the communication systems for intra-plant and plant-to-offsite
communications during normal operations and during full spectrums of accidents.  Tier 1, Table
3.0-1, does not include verifying the plant communication systems design commitments. In
addition, there is no apparent ITAAC identified for the test abstract Communications Systems
Test No. 68 in Section 14.2.3, “Test Procedures.”  Tier 2, Section 9.5.2.4, “Inspection and
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Testing,” indicates that the methodology associated with the development of Inspections, Tests,
Analyses, and Acceptance Criteria is presented in Tier 2, Section 14.3, appears to support that
plant communication systems may be included or intended to be engineered systems that are
subject of verification through ITAAC. Additional information is needed to clarify how the
applicant plans to treat plant communication systems and whether there is an ITAAC
established, supported by the test abstract described in Communication System Test No.68.

NuScale Response:

The physical security system is a common (shared) system that supports all 12 NuScale power
modules (NPM) as shown in Tier 1 Table 3.0-1. The physical security system ITAAC
commitments are verified by testing of the Communication System as follows:

The central alarm station (CAS) will have landline telephone service with the control
room and local law enforcement authorities. Tier 2 Table 14.3-2 provides further details
of ITAAC 03.16.11. The ITAAC is verified by Communication System Test #68.
The CAS will be capable of continuous communication with on-duty security force
personnel. Tier 2 Table 14.3-2 provides further details of ITAAC 03.16.12. The ITAAC is
verified by Communication System Test #68.
Non-portable communications equipment in the CAS will remain operable from an
independent power source in the event of the loss of normal power. Tier 2 Table 14.3-2
provides further details of ITAAC 03.16.13. The ITAAC is verified by Communication
System Test #68.

Tier 1 Table 3.16-1 contains ITAAC for the physical security system (No. 1 through No. 13 in the
table). Further details of the physical security system ITAAC are contained in Tier 2 Table
14.3-2. (ITAAC numbers 03.16.01 through 03.16.13).

ITAAC 03.16.11, ITAAC 03.16.12, and ITAAC 03.16.13 are verified by Tier 2 Table 14.2-68,
Communication System Test #68, Test Objectives v., vi., and vii.

ITAAC 03.16.11, ITAAC 03.16.12, and ITAAC 03.16.13 in Tier 2 Table 14.3-2 incorrectly refer to
Table 14.2-74 for verification of the ITAAC. FSAR Tier 2 Table 14.3-2 has been revised to
indicate that ITAAC 03.16.11, ITAAC 03.16.12, and ITAAC 03.16.13 are verified by Table
14.2-68 (Communication System Test #68).

Impact on DCA:

Table 14.3-2 has been revised as described in the response above and as shown in the markup 
provided with the response to question 14.03.12-3.
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eRAI No.: 8902
Date of RAI Issue: 09/01/2017

NRC Question No.: 14.03.12-3

Tier 2, Section 1.9, “Conformance with Regulatory Criteria” and Table 1.9 -3, “Conformance
with Regulatory Guides“ (Page 1.9-185)

Provide clarification on whether Tier 2, Table 1.9-3 should indicate the application conforms to
NUREG 0800 SRP Section 14.3.12, “Physical Security Hardware – Inspections, Tests,
Analyses, and Acceptance,” instead of not applicable (i.e., do not conform to guidance).

Regulatory Basis:  Subpart B of 10 CFR 52, § 52.47, requires that information submitted for a
design certification must include performance requirements and design information sufficiently
detailed to permit the preparation of acceptance and inspection requirements by the NRC, and
procurement specifications and construction and installation specifications by an applicant. Title
10 CFR 52.48 requires the applications filed will be reviewed for compliance with the standards
set out in 10 CFR Part 73. Title 10 CFR 52.47(b)(1) requires that the application must contain
proposed inspections, tests, analyses, and acceptance criteria that are necessary and sufficient
to provide reasonable assurance that, if the inspections, tests, and analyses are performed and
the acceptance criteria met, a facility that incorporates the design certification has been
constructed and will be operated in conformity with the design certification, the provisions of the
Act, and the Commission's rules and regulations. NUREG 0800 SRP Section 14.3.12 provides
acceptable methods or approaches which the applicant may apply in addressing regulatory
requirements.

In Tier 2, Table 1.9-3, the applicant identified conformance with SRP 14.3.12 as “not
applicable.”  The applicant’s descriptions of physical security ITAAC, Tier 2, Table 3.16-1,
“Physical Security System Inspections, Tests, Analyses, and Acceptance Criteria,” identifies
thirteen physical security ITAAC that conform with NUREG 0800, SRP Section 14.3.12, generic
physical security ITAAC (i.e., ITAAC Nos. 1(a), 1(b), 6, 9, 10, 11(b), 13(a), 13(b), 14, 15, 16(a),
16(b), 16(c)).  NuScale TR-0416-48929, “NuScale Design of Physical Security System,”
Revision 0, Section 2, “Approach/Methodology,” states that “Inspections, tests, analyses, and
acceptance criteria related to physical security hardware (PS-ITAAC) are in accordance with
SRP 14.3.12, Physical Security Hardware – Inspections, Tests, Analyses, and Acceptance
Criteria,” Revision 1 – May 2010.”
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Table 1.9-3 did not identify that the NuScale standard design physical security ITAAC conforms,
in whole or in part, to SRP Section 14.3.12. The indication of “not applicable,” implies that
physical security ITAAC within the scope of the NuScale standard design did not conform to
ITAAC design commitment, ITA, and acceptance criteria found in SRP Section 14.3.12.

NuScale Response:

In Tier 2 Table 1.9-3, “Conformance with NUREG-0800, Standard Review Plan (SRP) and
Design Specific Review Standard (DSRS),” the conformance status for “SRP 14.3.12, Rev 1:
Physical Security Hardware - Inspections, Tests, Analyses, and Acceptance Criteria” has been
changed from “Not Applicable” to “Partially Conforms".

Impact on DCA:

FSAR Tier 2 Table 1.9-3 has been revised as described in the response above and as shown in
the markup provided in this response.



N
uScale Final Safety A

nalysis Report
Conform

ance w
ith Regulatory Criteria

Tier 2
1.9-55

D
raft Revision 1

RAI 08.01-1, RAI 08.02-4, RAI 08.02-6, RAI 08.03.02-1, RAI 09.02.06-1, RAI 14.03.12-2, RAI 14.03.12-3

Table 1.9-3: Conformance with NUREG-0800, Standard Review Plan (SRP) and Design Specific Review 
Standard (DSRS)

SRP or DSRS Section, 
Rev: Title

AC AC Title/Description Conformance 
Status

COL 
Applicability

Comments Section

SRP 1.0, Rev 2: 
Introduction and 
Interfaces

II.1 No Specific Acceptance Criteria - - No Specific Acceptance Criteria. X

SRP 1.0, Rev 2: 
Introduction and 
Interfaces

II.2 SRP Acceptance Criteria 
Associated with Each Referenced 
SRP section

Conforms Applicable None. Ch 1

SRP 1.0, Rev 2: 
Introduction and 
Interfaces

II.3 Performance of New Safety 
Features and Design Qualification 
Testing Requirements

Conforms Applicable None. Ch 1

SRP 2.0, (March 2007): Site 
Characteristics and Site 
Parameters

II.1 Specific SRP Acceptance Criteria 
Contained in Related SRP Chapter 
2 or Other Referenced SRP 
sections

Conforms Applicable This acceptance criterion is a pointer to 
other SRP sections.

2.0

SRP 2.0, (March 2007): Site 
Characteristics and Site 
Parameters

II.2 COL Application Referencing an 
Early Site Permit

Not Applicable Applicable This acceptance criterion is applicable 
only to COL applicants that do not 
reference the DCA.

2.0

SRP 2.0, (March 2007): Site 
Characteristics and Site 
Parameters

II.3 COL Application Referencing a 
Certified Design

Not Applicable Applicable This acceptance criterion is for COL 
applicants to meet the design 
parameters established in the Design 
Certification Application.

2.0

SRP 2.0, (March 2007): Site 
Characteristics and Site 
Parameters

II.4 COL Application Referencing an 
Early Site Permit and a Certified 
Design

Not Applicable Applicable This acceptance criterion is for COL 
applicants to meet the design 
parameters established in the Design 
Certification Application.

2.0

SRP 2.0, (March 2007): Site 
Characteristics and Site 
Parameters

II.5 COL Application Referencing 
Neither an Early Site Permit Nor a 
Certified Design

Not Applicable Applicable This acceptance criterion is applicable 
only to COL applicants that do not 
reference the DCA.

Not Applicable

SRP 2.0, (March 2007): Site 
Characteristics and Site 
Parameters

App A Table 1: Examples of Site 
Characteristics and Site 
Parameters

Partially Conforms Applicable NuScale provides design Parameters 
where applicable.

Table 2.0-1

SRP 2.0, (March 2007): Site 
Characteristics and Site 
Parameters

App A Table 2: Examples of Site-Related 
Design Parameters and Design 
Characteristics

Partially Conforms Applicable NuScale provides design Parameters 
where applicable.

Table 2.0-1
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nalysis Report
Conform

ance w
ith Regulatory Criteria

Tier 2
1.9-192

D
raft Revision 1

SRP 14.3.7, Rev 0: Plant 
Systems - Inspections, 
Tests, Analyses, and 
Acceptance Criteria

All Various Not Applicable Applicable Methodology for developing ITAAC is 
provided in SRP 14.3.

Not Applicable

SRP 14.3.8, Rev 0: 
Radiation Protection - 
Inspections, Tests, 
Analyses, and Acceptance 
Criteria

All Various Not Applicable Applicable Methodology for developing ITAAC is 
provided in SRP 14.3.

Not Applicable

SRP 14.3.9, (March 2007): 
Human Factors 
Engineering - Inspections, 
Tests, Analyses, and 
Acceptance Criteria

All Various Not Applicable Applicable Methodology for developing ITAAC is 
provided in SRP 14.3.

Not Applicable

SRP 14.3.10, (March 2007): 
Emergency Planning - 
Inspections, Tests, 
Analyses, and Acceptance 
Criteria

All Various Not Applicable Applicable Methodology for developing ITAAC is 
provided in SRP 14.3.

Not Applicable

SRP 14.3.11, (March 2007): 
Containment Systems - 
Inspections, Tests, 
Analyses, and Acceptance 
Criteria

All Various Not Applicable Applicable Methodology for developing ITAAC is 
provided in SRP 14.3.

Not Applicable

SRP 14.3.12, Rev 1: Physical 
Security Hardware - 
Inspections, Tests, 
Analyses, and Acceptance 
Criteria

All Various Not 
ApplicablePartiall

y Conforms

Applicable Methodology for developing ITAAC is 
provided in SRP 14.3.The COL applicant 
addresses Physical Security Hardware 
ITAAC outside of the nuclear island and 
structures.

Not 
Applicable14.3.12

NSDSRS 15.0, Rev 0: 
Introduction - Transient 
and Accident Analyses

I.1 Categorization of Transients and 
Accidents

Conforms Applicable None. 15.0

NSDSRS 15.0, Rev 0: 
Introduction - Transient 
and Accident Analyses

I.2 Categorization According to 
Frequency of Occurrence

Partially Conforms Applicable Events that have been historically 
classified as AOOs are not analyzed for 
frequency of occurrence. Some events 
that have an IE frequency are also 
deterministically classified as AOOs.

15.0

Table 1.9-3: Conformance with NUREG-0800, Standard Review Plan (SRP) and Design Specific Review 
Standard (DSRS) (Continued)

SRP or DSRS Section, 
Rev: Title

AC AC Title/Description Conformance 
Status

COL 
Applicability

Comments Section
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nalysis Report
Certified D

esign M
aterial and Inspections, Tests, A

nalyses, and
A

cceptance Criteria

Tier 2
14.3-56

D
raft Revision 1

RAI 09.01.04-1, RAI 09.05.01-6, RAI 14.03.09-1, RAI, 14.03.09-2, RAI 14.03.09-3, RAI 14.03.12-2, RAI 14.03.12-3

Table 14.3-2: Shared/Common Structures, Systems, and Components and Non-Structures, Systems, and components Based 
Design Features and Inspections, Tests, Analyses, and Acceptance Criteria Cross Reference

ITAAC No. System Discussion DBA Internal/External 
Hazard

Radiological PRA & Severe 
Accident

FP

03.01.01 CRH Testing is performed on the CRE in accordance with RG 
1.197, “Demonstrating Control Room Envelope Integrity at 
Nuclear Power Reactors,” Revision 0, to demonstrate that air 
exfiltration from the CRE is controlled. RG 1.197 allows two 
options for CRE testing; either integrated testing (tracer gas 
testing) or component testing. Section 6.4 Control Room 
Habitability, describes the testing requirements for the CRE 
habitability program. Section 6.4 provides the maximum air 
exfiltration allowed from the CRE.

In accordance with Table 14.2-18, a preoperational test 
using the tracer gas test method demonstrates that the air 
exfiltration from the CRE does not exceed the assumed 
unfiltered leakage rate provided in Table 6.4-1: Control 
Room Habitability System Design Parameters. Tracer gas 
testing in accordance with ASTM E741 will be performed to 
measure the unfiltered in-leakage into the CRE with the 
control room habitability system (CRHS) operating.

X

03.01.02 CRH The CRHS valves are tested by remote operation to 
demonstrate the capability to perform their function to 
transfer open and transfer closed under preoperational 
temperature, differential pressure, and flow conditions.

In accordance with Table 14.2-18, a preoperational test 
demonstrates that each CRHS valve listed in Tier 1 Table 3.1-
1 strokes fully open and fully closed by remote operation 
under preoperational test conditions.

Preoperational test conditions are established that 
approximate design-basis temperature, differential 
pressure, and flow conditions to the extent practicable, 
consistent with preoperational test limitations.

X
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Certified D

esign M
aterial and Inspections, Tests, A

nalyses, and
A

cceptance Criteria

Tier 2
14.3-101

D
raft Revision 1

03.16.11 SEC Section 13.6 discusses that the physical security system 
design provides the capabilities to detect, assess, impede, 
and delay threats up to and including the design basis 
threat, and to provide for defense-in-depth through the 
integration of systems, technologies, and equipment. 
Technical Report TR-0416-48929, "NuScale Design of 
Physical Security Systems," provides safeguards and 
security-related information that describes security design 
bases and requirements for security SSC. The central alarm 
station's landline telephone service is discussed in the 
report.

In accordance with Table 14.2-7468, a preoperational test, 
inspection, or a combination of test and inspection 
demonstrates that the central alarm station is equipped with 
conventional landline telephone service with the MCR and 
with local law enforcement authorities as described in 
Technical Report TR-0416-48929, "NuScale Design of 
Physical Security Systems."

03.16.12 SEC Section 13.6 discusses that the physical security system 
design provides the capabilities to detect, assess, impede, 
and delay threats up to and including the design basis 
threat, and to provide for defense-in-depth through the 
integration of systems, technologies, and equipment. 
Technical Report TR-0416-48929, "NuScale Design of 
Physical Security Systems," provides safeguards and 
security-related information that describes security design 
bases and requirements for security SSC. The central alarm 
station's communication system is discussed in the report.

In accordance with Table 14.2-7468, a preoperational test, 
inspection, or a combination of test and inspection 
demonstrates that the central alarm station is capable of 
continuous communication with on-duty security force 
personnel as described in Technical Report TR-0416-48929, 
"NuScale Design of Physical Security Systems."

Table 14.3-2: Shared/Common Structures, Systems, and Components and Non-Structures, Systems, and components Based 
Design Features and Inspections, Tests, Analyses, and Acceptance Criteria Cross Reference (Continued)

ITAAC No. System Discussion DBA Internal/External 
Hazard

Radiological PRA & Severe 
Accident

FP
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Certified D

esign M
aterial and Inspections, Tests, A

nalyses, and
A

cceptance Criteria

Tier 2
14.3-102

D
raft Revision 1

03.16.13 SEC Section 13.6 discusses that the physical security system 
design provides the capabilities to detect, assess, impede, 
and delay threats up to and including the design basis 
threat, and to provide for defense-in-depth through the 
integration of systems, technologies, and equipment. 
Technical Report TR-0416-48929, "NuScale Design of 
Physical Security Systems," provides safeguards and 
security-related information that describes security design 
bases and requirements for security SSC. Nonportable 
communications equipment in the central alarm station is 
discussed in the report.

In accordance with Table 14.2-7468, a preoperational test, 
inspection, or a combination of test and inspection 
demonstrates that nonportable communications 
equipment in the central alarm station remains operable 
(without disruption) from an independent power source in 
the event of loss of normal power as described in Technical 
Report TR-0416-48929, "NuScale Design of Physical Security 
Systems."

03.17.01 RM Section 11.5.2.2.9, Containment Flooding and Drain System, 
discusses the operation of the containment flooding and 
drain system (CFDS). For each high radiation signal listed in 
Tier 1 Table 3.17-1, the CFDS automatically aligns the 
components identified in Tier 1 Table 3.17-1 to the required 
positions identified in the table.

In accordance with the information presented in Table 14.2-
42, a preoperational test demonstrates the CFDS 
automatically aligns the components identified in Tier 1 
Table 3.17-1 to the required positions identified in the table 
upon initiation of a real or simulated CFDS high radiation 
signal from 6A-CFD-RT-1007.

X

Table 14.3-2: Shared/Common Structures, Systems, and Components and Non-Structures, Systems, and components Based 
Design Features and Inspections, Tests, Analyses, and Acceptance Criteria Cross Reference (Continued)

ITAAC No. System Discussion DBA Internal/External 
Hazard

Radiological PRA & Severe 
Accident

FP
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Response to Request for Additional Information
Docket No. 52-048

 

eRAI No.: 8902
Date of RAI Issue: 09/01/2017

NRC Question No.: 14.03.12-4

Tier 1, Section 3.8, “Plant Lig hting System,” T able 3.8 -1, “Plant Lighting System
Inspections, Tests Analyses, and Acceptance Criteria,” (Pages 3.8-1 and 3.8-2)

Clarify whether the design requirement for minimum illumination of at least 1-foot-candle in
Table 3.8-1 is an acceptable design commitment and criteria that apply to the CAS area, where
security work stations provide annunciation of plant intrusion detection alarms, assessment of
intrusions, monitoring and surveillance of plant security controlled areas, access controls, and
security response command and control functions. Also, clarify whether the design commitment
of 1- foot-candle is measured at the floor level, and whether the design for eight-hour battery
pack emergency lighting fixtures are provided throughout the RXB and CXB.

Regulatory Basis:  Subpart B of 10 CFR 52, § 52.47, requires that information submitted for a
design certification must include performance requirements and design information sufficiently
detailed to permit the preparation of acceptance and inspection requirements by the NRC, and
procurement specifications and construction and installation specifications by an applicant.  Title
10 CFR 52.48 requires the applications filed will be reviewed for compliance with the standards
set out in 10 CFR Part 73. Title 10 CFR 52.47(b)(1) requires that the application must contain
proposed inspections, tests, analyses, and acceptance criteria that are necessary and sufficient
to provide reasonable assurance that, if the inspections, tests, and analyses are performed and
the acceptance criteria met, a facility that incorporates the design certification has been
constructed and will be operated in conformity with the design certification, the provisions of the
Act, and the Commission's rules and regulations.

Table 3.8-1, “Plant Lighting System Inspections, Tests, Analyses, and Acceptance Criteria,”
includes normal and emergency (AC and DC) lighting system design requirements for the
illumination for the main control room (MCR) and remote shutdown station (RSS).  A design
commitment establishes a minimum of 1-foot candle for all other areas outside of the MCR and
RSS, which are designed to a minimum of at least 100-foot-candle at the MCR workstation and
50-foot candle at the auxiliary panel, RSS workstations. The acceptance criteria for illumination
for areas other than the MCR and RSS is at least 1-foot-candle with capabilities of eight-hour
back up power supplied battery-packs. Clarification is needed on the specific design
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commitment (and acceptance criteria) for the plant emergency lighting system.  Clearly indicate
whether the minimum design requirements of, at least 1-foot- candle/square feet illumination, is
relied on to perform both security functions as well as safety functions or whether the NuScale
standard design provides a lighting system that is dedicated only for security functions.

NuScale Response:

Tier 1 Table 3.8-1 contains the plant lighting system (PLS) ITAAC for the following areas:

Normal illumination of the operator workstations and auxiliary panels in the main control
room and operator workstations in the remote shutdown station.
Emergency illumination of the operator workstations and auxiliary panels in the main
control room and operator workstations in the remote shutdown station.
Eight-hour battery-pack emergency lighting fixtures provide illumination for post-fire safe
shutdown (FSSD) activities performed by operators outside the main control room and
remote shutdown station where post-FSSD activities are performed.

The PLS ITAAC in Tier 1 Table 3.8-1 are not applicable to the physical security system. SRP
14.3.2, Physical Security Hardware, identifies one illumination ITAAC, which is a requirement for
isolation zones and exterior areas illumination within the protected area (Physical Security - PS
ITAAC #5).

The ITAAC to satisfy PS ITAAC #5 will be provided by the completion of COL Item 13.6-1 which
requires the COL to provide portions of the physical security system not located within the
nuclear island and structures.

Impact on DCA:
There are no impacts to the DCA as a result of this response.
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Response to Request for Additional Information
Docket No. 52-048

 

eRAI No.: 8902
Date of RAI Issue: 09/01/2017

NRC Question No.: 14.03.12-5

Tier 2, Table 9.5.2, “Communication System,” Table 14.2 -68, “Communication System
Test #68” (Pag e 14.2-158), and Section 9.5.2.4, “Inspection and Testing ” (Page 9.5-106)

a.     Describe what the pre-requisites, “site acceptance tests completed and approved,” will
include with respect to the inspections and tests to verify the designs and installations of
systems, sub-systems, and components described in Section 9.5.2 for safety and security
communication functions. Provide the appropriate descriptions of what is in the scope of
acceptance tests and what are actions completed (i.e., inspected/tested) to verify the design
and installation requirements described in Section 9.5.2.

b.     Describe the construction quality activities associated with installation of system
components (e.g., conduit and cable installation, separations, buried transmission lines,
protection of penetrations, etc.) that may be easily confirmed as adequate during construction
without non-destructive methods, and the preoperational  inspections or testing that provide
assurance of readiness of the systems and hardware to perform their intended security
functions.

c.     Describe how the preoperational and start-up testing (i.e., Tier 2 Section 14.2, construction
and installation, preoperational tests, test procedures, conduct of test programs, and other
described processes) applies to plant systems (e.g., plant communications, dedicated security
communications) that are not safety-related SSC, without specific reactor safety functions.

Regulatory Basis:  Subpart B of 10 CFR 52, § 52.47, requires that information submitted for a
design certification must include performance requirements and design information sufficiently
detailed to permit the preparation of acceptance and inspection requirements by the NRC, and
procurement specifications and construction and installation specifications by an applicant.  Title
10 CFR 52.48 requires the applications filed will be reviewed for compliance with the standards
set out in 10 CFR Part 73. Title 10 CFR 52.47(b)(1) requires that the application must contain
proposed inspections, tests, analyses, and acceptance criteria that are necessary and sufficient
to provide reasonable assurance that, if the inspections, tests, and analyses are performed and
the acceptance criteria met, a facility that incorporates the design certification has been
constructed and will be operated in conformity with the design certification, the provisions of the
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Act, and the Commission's rules and regulations.

Communication System Test #68 describes verification of design commitments for the plant
communication systems, including dedicated security communications. The test abstract, No.
68, establishes a pre-requisites that “site acceptance tests have been completed and
approved.” The test abstract component level tests (test objective, test method, and acceptance
criteria) identified verification of certain design commitments, but not other design and
installation requirements described in Section 9.5.2.2.  Clarification is needed on the scope of
acceptance tests for verifying the design and installation requirements in Section 9.5.2 for
systems, subsystems, and components to perform their intended safety and security intra-plant
and plant-to-off-site communications. In addition, and clarification to the design descriptions in
Section 9.5.2 to show, how site acceptance tests also capture other systems design and
performance requirements in any other section of the FSAR.  For example Section
9.1.4.2.1, states that “[a] direct communications is provided between the control room and the
FHE control stations (FHM, NFJC, and NFE). The communication system has battery back-up
and is not susceptible to loss of off-site power. This communication system operates on a
channel different from other communication network in the plant.”.

Section 9.5.2.4, “Inspection and Testing,” states that the plant communication systems are
subject to preoperational  and start up testing in accordance with Sections 14.2, “Initial Plant
Test Program,” and the inspection and in-service testing of security systems SSC is performed
in accordance with 14.3, “Certified Design Material and Inspections, Tests, Analyses, and
Acceptance Criteria.”  Neither of the sections referenced or the test abstract (e.g.,
Communication System Test #68) address what is the scope for “acceptance tests” or
“preoperational and startup testing” for non-safety SSC.

NuScale Response:

Part a. response

COL Item 14.2-2 requires a COL applicant to develop a Startup Administration Manual that will
contain the administrative procedures and requirements that control the activities associated
with the Initial Test Program. The COL applicant will provide a milestone to complete the Startup
Administrative Manual and make it available for NRC inspection.

Tier 2 Section 14.2.4 requires controls to be established to ensure that test prerequisites
associated with each major phase of testing, as well as individual system or component testing,
are met. These controls will be described in the COL-provided Startup Administration Manual.

In addition, Tier 2 Section 14.2.11 requires the COL applicant to submit test procedures to the
NRC approximately 60 days before their intended use or at least 60 days prior to fuel loading for
fuel loading and startup test procedures.
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Part b. response

COL Item 17.5-1 requires a COL Applicant to describe the quality assurance program applicable
to site-specific design activities and to the construction and operations phases.

COL Item 14.2-2 requires a COL applicant to develop a Startup Administration Manual that will
contain the administrative procedures and requirements to control the activities associated with
the Initial Test Program. The COL applicant will provide a milestone to complete the Startup
Administrative Manual and make it available for NRC inspection.

Part c. response

Tier 2 Section 14.2.12 contains individual test abstracts in Tables 14.2-1 through 14.2-108. Tier
2 Table 14.2-109 provides a listing of the test abstracts. Each abstract identifies its test by title,
test objectives, prerequisites, test methods, and acceptance criteria. Detailed preoperational
and startup test procedures will be developed by the COL applicant using these test abstracts.

The ITAAC specific abstracts for security systems are described in the associated table in Tier 2
Section 14.2, e.g., Table 14.2-74, "Security Detection and Alarm - Test #74." Each test abstract
identifies the system functions tested by the test abstract. The functions tested by the test
abstract may be safety-related, non-safety-related or both.

The summary of the NuScale initial test program and objectives is contained in Tier 2 Section
14.2. The program and objectives are written to comply with the regulatory guidance of RG
1.68, Revision 4.

The physical security system is a common (shared) system that supports all 12 NuScale power
modules (NPM) as shown in Tier 1 Table 3.0-1.

Tier 1 Table 3.16-1 contains ITAAC for the physical security system (No. 1 through No. 13). A
discussion of the physical security system ITAAC is in Tier 2 Table 14.3-2 (ITAAC numbers
03.16.01 through 03.16.13).

ITAAC that require verification by preoperational test are discussed in Tier 2 Table 14.3-2. Each
preoperational test is correlated to its test number. The test abstract contains a cross-reference
to the ITAAC that it verifies.

Impact on DCA:
There are no impacts to the DCA as a result of this response.
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Response to Request for Additional Information
Docket No. 52-048

 

eRAI No.: 8902
Date of RAI Issue: 09/01/2017

NRC Question No.: 14.03.12-6

1.       Tier 2, Section 14.2, “Initial Plant Test Program,” and Section 14.3, “Certified
Design Material Inspections, Tests, Analyses, and Acceptance Criteria,” and Tier 2, Table 3.16 -
1, “Physical Security System Inspections, Tests, Analyses, and Acceptance Criteria” (Pages
3.16-3 and 3.16-4)

a.     Provide a discription the mean of verificaiton for physical security ITAAC described in
Table 3.16-1 (i.e., Nos. 1, 2, 3, and 6), which are not addressed in the test abstracts described
in Table 14.2-68, “Communication System Test #68,” Table 14.2-73, “Security Access Control
Test #73,” and Table 14.2-74, “Security Detection and Alarm Tests #74.”

b.     Describe the prerequisite required activities (e.g., construction and installation activities,
construction verifications, preoperational testing) for the test abstracts established to verify
physical security ITAAC. Provide descriptions addressing the following:

Objectives, prerequisites, test methods, data required, acceptance criteria, and any1.
special precautions (e.g., protecting SGI, restoring systems, and documenting results
of ITA) that are necessary for physical security ITAAC Nos. 1, 2, 3, and 6.  Provide
sufficient descriptions of prerequisites to include appropriate completion of
construction activities and verifications and preoperational testing needed prior to the
ITA for verifying design commitments.
Construction quality activities associated with installation of physical security systems2.
(e.g., conduit and cable installation, circuit integrity, separations, buried sensors, delay
barriers or building walls, protection of penetrations, etc.), which include hardware or
components that may not be easily confirmed as adequate after construction, without
non-destructive method, and preoperational testing that provide assurance of physical
security systems to perform their intended security functions.

Regulatory Basis:  Subpart B of 10 CFR 52, § 52.47, requires that information submitted for a
design certification must include performance requirements and design information sufficiently
detailed to permit the preparation of acceptance and inspection requirements by the NRC, and
procurement specifications and construction and installation specifications by an applicant.  Title
10 CFR 52.48 requires the applications filed will be reviewed for compliance with the standards
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set out in 10 CFR Part 73. Title 10 CFR 52.47(b)(1) requires that the application must contain
proposed inspections, tests, analyses, and acceptance criteria that are necessary and sufficient
to provide reasonable assurance that, if the inspections, tests, and analyses are performed and
the acceptance criteria met, a facility that incorporates the design certification has been
constructed and will be operated in conformity with the design certification, the provisions of the
Act, and the Commission's rules and regulations.

The information in Section 14.2 (i.e., Tables 14.2-68, 14.2-73, and 14.2-74) did not address
physical security ITAAC Nos. 1, 2, 3, and 6 identified on Tier 1 Table 3.16-1. Tier 2 Section 14.2
did not provide descriptions of how testing or test procedures will be performed or developed,
respectively, for reasonable assurance of ITA for the physical barriers and their configurations
identified as physical security ITAAC. The descriptions of how construction activities,
preoperational testing, and test procedures will be developed to contain the proposed
inspections, tests, analyses, and acceptance criteria are needed for the Commission’s finding of
reasonable assurance that the conduct and performance of ITA will verify construction and
installations of physical security systems performance and functions satisfying physical security
ITAAC for the NuScale standard design.  Information must be of sufficient detail to support the
basis for reasonable assurance of ITA that correspond to each of the physical security ITAAC
identified in Tier 1, Table 3.16-1, will be constructed and will be operated in conformity with the
design certification, the provisions of the Act, and the Commission's rules and regulations.

NuScale Response:

Part a. response

The physical security system is a common (shared) system that supports all 12 NuScale power
modules (NPM) as shown in Tier 1 Table 3.0-1.

Tier 1 Table 3.16-1 contains ITAAC for the physical security system (No. 1 through No. 13).
Details of the means of verification of physical security system ITAAC are located in Tier 2
Table 14.3-2. (ITAAC numbers 03.16.01 through 03.16.13).

Physical security system ITAAC can be verified by a preoperational test, as-built inspection, or
equipment qualification.

Nine of the thirteen physical security system ITAAC are verified by the following preoperational
tests.

ITAAC 03.16.04 is verified by Security Access Control Test # 73.
ITAAC 03.16.05, ITAAC 03.16.07, ITAAC 03.16.08, ITAAC 03.16.09, and ITAAC
03.16.10 are verified by Security Detection and Alarm-Test # 74.
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ITAAC 03.16.11, ITAAC 03.16.12, and ITAAC 03.16.13 are verified by Communication
System Test # 68.

ITAAC 03.16.01, ITAAC 03.16.02 and ITAAC 03.16.06 are inspection ITAAC. Details of the
means of verification for these ITAAC are contained in Tier 2 Table 14.3-2.

ITAAC 03.16.03 is an equipment qualification ITAAC. Details of the means of verification of this
ITAAC are contained in Tier 2 Table 14.3-2.

Part b. response

Tier 1 Table 3.16-1 contains ITAAC for the physical security system (No. 1 through No. 13).
Details of the means of verification of physical security system ITAAC are located in Tier 2
Table 14.3-2. (ITAAC numbers 03.16.01 through 03.16.13).

Nine of the thirteen physical security system ITAAC are verified by the following preoperational
tests.

ITAAC 03.16.04 is verified by Security Access Control Test # 73.
ITAAC 03.16.05, ITAAC 03.16.07, ITAAC 03.16.08, ITAAC 03.16.09, and ITAAC
03.16.10 are verified by Security Detection and Alarm-Test # 74.
ITAAC 03.16.11, ITAAC 03.16.12, and ITAAC 03.16.13 are verified by Communication
System Test # 68.

Tier 2 Section 14.2.12 contains individual test abstracts in Tier 2 Tables 14.2-1 through
14.2-108. Tier 2 Table 14.2-109 provides a listing of the test abstracts. Each abstract identifies
its test by title, test objectives, prerequisites, test methods, and acceptance criteria. Detailed
preoperational and startup test procedures will be developed by the COL applicant using these
test abstracts.

Each test abstract identifies the system functions tested by the test abstract. The functions
tested by the test abstract may be safety-related, non-safety-related or both.

Detailed prerequisites will be contained in the preoperational test procedures, written by the
COL applicant, to satisfy the physical security system test abstracts. Tier 2 Section 14.2.4
requires controls used to ensure that test prerequisites associated with each major phase of
testing, as well as individual system or component testing, are met. COL Item 14.2-2 requires a
COL applicant to develop a Startup Administration Manual that will contain the administrative
procedures and requirements that control the activities associated with the Initial Test Program.
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Construction quality activities associated with installation of the physical security system are the
responsibility of the COL applicant. COL Item 17.5-1 requires a COL applicant to describe the
quality assurance program applicable to site-specific design activities and construction and
operations phases. In addition, Tier 2 Section 14.2.11 requires the COL applicant to submit test
procedures to the NRC approximately 60 days before their intended use or at least 60 days
prior to fuel loading for fuel loading and startup test procedures.

Impact on DCA:
There are no impacts to the DCA as a result of this response.
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Response to Request for Additional Information
Docket No. 52-048

 

eRAI No.: 8902
Date of RAI Issue: 09/01/2017

NRC Question No.: 14.03.12-7

Tier 2, Table 14.2-68, “Communication System Test #68, Table 14.2-73, “Security
Access Control Test #73,” and Table 14.2 -74, “Security Detection and Alarm Test #74”

Describe the pre-requisites required prior to conducting inspection, test, or analysis fora.
verifying the design commitments of engineered structures, systems, and components for
security communications, security access controls, and security detection and alarms
ITAAC described in Tests No. 68, No. 73, and No.74.
Describe the method (inspection, test, analysis, or a combination) for verifying the designb.
and installation and performance of physical security systems and components meet the
acceptance criteria for the ITAAC in test abstracts, Nos. 68, 73, and 74.
Verify whether the “control room” referenced in Table 13.2-68, Item V, test objective, testc.
method, and acceptance criteria (i.e., “communications with the control room,” the “test the
conventional (landline) service from the central alarm station to the control room,” and the
“convention service connects with the control room”) is referring to the “Main Control
Room.”

Regulatory Basis:  Subpart B of 10 CFR 52, § 52.47, requires that information submitted for a
design certification must include performance requirements and design information sufficiently
detailed to permit the preparation of acceptance and inspection requirements by the NRC, and
procurement specifications and construction and installation specifications by an applicant.  Title
10 CFR 52.48 requires the applications filed will be reviewed for compliance with the standards
set out in 10 CFR Part 73. Title 10 CFR 52.47(b)(1) requires that the application must contain
proposed inspections, tests, analyses, and acceptance criteria that are necessary and sufficient
to provide reasonable assurance that, if the inspections, tests, and analyses are performed and
the acceptance criteria met, a facility that incorporates the design certification has been
constructed and will be operated in conformity with the design certification, the provisions of the
Act, and the Commission's rules and regulations.

For each physical security ITAAC test abstract, the applicant describes the objectives,
prerequisites, test methods, data required, acceptance criteria, and any special precautions
(e.g., protecting SGI, restoring systems, and documentation of result of ITA) for developing ITA
for identified physical security ITAAC. The prerequisites for the Tests No. 68 and No. 74 indicate
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that “site acceptance tests have been completed and approved,” and prerequisite for Test No.
73 indicates that “security control boundary for protected and vital areas, described in the
technical security report, are established.”  Additional information is needed for sufficient
descriptions of prerequisites, which include appropriate completion of construction activities and
verification and preoperational testing performed prior to the ITA for verifying design
commitments of identified physical security ITAAC.

Test abstract Nos. 68, 73 and 74, descriptions of test method do not specify inspection, test,
analysis, or a combination that will be necessary for meeting the test objectives and verifying
the acceptance criteria. For example, “access to all unoccupied vital areas that are in the
“NuScale Design of Physical Security Systems,” TR-0416-48929, do not describe the method
(i.e., combination of inspection and testing) for verifying locking devices for controlling access or
the inspections of intrusion detection devices or specify testing of intrusion detection devices for
alarm indications in the CAS for verifying design commitment describe in ITAAC No. 5. The
descriptions of test method must be sufficient to establish the method(s) necessary for verifying
the physical security ITAAC.  The method should be sufficient to address verification of the
design and installation of each system and their intended design functions.  For example,
test abstract No. 74, Item iii, should describe the appropriate method necessary for verifying the
performance and capabilities of the security assessment system along with other systems and
intended functions (e.g., assessment camera installations are inspected and tests are
performed under varying lighting situations to determine assessment capability is available
under all expected lighting circumstances.

Table 13.2-68, Item V, test objective, test method, and acceptance criteria use the term “control
room,” (i.e., “communications with the control room,” the “test the conventional (landline) service
from the central alarm station to the control room.”). The term “main control room” and “control
room” appeared be inter-changeable and both are use throughout Table 4.2.  However, the term
main control room is used in Tier 2, Section 9.5.2, “Communication System,” to refer to the plant
communication systems and/or capabilities. Clarification is requested to confirm that the test
abstract No. 68 verifies the designs, installations, and performances of communication systems,
one of which is the landline service between the Central Alarm Station and the Main Control
Room.

NuScale Response:

Part a. response

Tier 1 Table 3.16-1 contains ITAAC for the physical security system (lNo. 1 through No. 13). A
discussion of the means of verification of physical security ITAAC is located in Tier 2 Table
14.3-2. (ITAAC numbers 03.16.01 through 03.16.13).

Nine of the thirteen physical security system ITAAC are verified by the following preoperational
tests.
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ITAAC 03.16.04 is verified by Security Access Control Test # 73.
ITAAC 03.16.05, ITAAC 03.16.07, ITAAC 03.16.08, ITAAC 03.16.09, and ITAAC
03.16.10 are verified by Security Detection and Alarm-Test # 74.
ITAAC 03.16.11, ITAAC 03.16.12, and ITAAC 03.16.13 are verified by Communication
System Test # 68.

Tier 2 Section 14.2.12 contains individual test abstracts in Tier 2 Table 14.2-1 through Table
14.2-108. Tier 2 Table 14.2-109 provides a listing of the test abstracts. Each abstract identifies
each test by title, identifies test objectives, prerequisites, test methods, and acceptance criteria.
Detailed preoperational and startup test procedures will be developed by the COL applicant
using these test abstracts.

Detailed prerequisites will be contained in the preoperational test procedures, written by the
COL applicant, to satisfy the physical security system test abstracts. Tier 2 Section 14.2.4
requires controls used to ensure that test prerequisites associated with each major phase of
testing, as well as individual system or component testing are met. COL Item 14.2-2 requires a
COL applicant to develop a Startup Administration Manual that will contain the administrative
procedures and requirements that control the activities associated with the Initial Test Program.

Part b. response

The physical security system is a common (shared) system that supports all 12 NuScale power
modules (NPM) as shown in Tier 1 Table 3.0-1.

Tier 1 Table 3.16-1 contains ITAAC for the physical security system (No. 1 through No. 13). A
discussion of the means of verification of physical security ITAAC is located in Tier 2 Table
14.3-2. (ITAAC numbers 03.16.01 through 03.16.13).

Physical security system ITAAC can be verified by a preoperational test, as-built inspection, or
equipment qualification.

Nine of the thirteen physical security system ITAAC are verified by the following preoperational
tests.

ITAAC 03.16.04 is verified by Security Access Control Test # 73.
ITAAC 03.16.05, ITAAC 03.16.07, ITAAC 03.16.08, ITAAC 03.16.09, and ITAAC
03.16.10 are verified by Security Detection and Alarm-Test # 74.
ITAAC 03.16.11, ITAAC 03.16.12, and ITAAC 03.16.13 are verified by Communication
System Test # 68.
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Tier 2 Section 14.2.12 contains individual test abstracts in Tier 2 Tables 14.2-1 through
14.2-108. Each abstract identifies its test by title, test objectives, prerequisites, test methods,
and acceptance criteria. Detailed preoperational and startup test procedures are developed
using these test abstracts.

Test abstracts, Nos. 68, 73, and 74 are annotated in Tier 2 Tables 14.2-68, 14.2-73, and
14.2-74 to show the portion of the test that verifies the corresponding ITAAC.

Part c. response

The “control room” referenced in Tier 2 Tables 14.2-68, 14.2-73 and 14.2-74 component level
test, test objective v., is the NuScale main control room.

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




