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DOMINION VIRGINIA POWER
NORTH ANNA UNIT 3 COMBINED LICENSE APPLICATION
SRP 09.02.01: RESPONSE TO RAI LETTER 117

On April 29, 2014, the NRC requested additional information to support the review of
certain portions of the North Anna Unit 3 Combined License Application (COLA), which
consisted of one question. The response to the following Request for Additional
Information (RAI) Question is provided in the enclosure:

0 RAI 7481, Question 09.02.01-15 Fiberglass Piping in the PSWS

This information will be incorporated as described in the enclosure into a future
submission of the North Anna Unit 3 COLA.

Please contact Regina Borsh at (804) 273-2247 (regina.borsh@dom.com) if you have
questions.

Very truly yours,

Mark D. Mitchell

Enclosure:

1. Response to NRC RAI Letter No. 117, RAI 7481, Question 09.02.01-15

Commitments made by this letter:

1. This information will be incorporated into a future submission of the North Anna
Unit 3 COLA, as described in the enclosures.
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COMMONWEALTH OF VIRGINIA

COUNTY OF HENRICO

The foregoing document was acknowledged before me, in and for the County and
Commonwealth aforesaid, today by Mark D. Mitchell, who is Vice President-Generation
Construction of Virginia Electric and Power Company (Dominion Virginia Power). He
has affirmed before me that he is duly authorized to execute and file the foregoing
document on behalf of the Company, and that the statements in the document are true
to the best of his knowledge and belief.

Acknowledged before me this*24"rday of .jM fi, 201-

My registration number is 25"3,1 I and my

Commission expires: 2PV-• '3O, '.. IL_. 11

Notary PubW , MYC o~MeMSSN " -

NUN

25U * Ir..........
";i.',,LT i ,,

cc: U. S. Nuclear Regulatory Commission, Region II
C. P. Patel, NRC
T. S. Dozier, NRC
G. J. Kolcum, NRC
D. Paylor, VDEQ
W. T. Lough, SCC
P. W. Smith, DTE
M. K. Brandon, DTE
R. J. Bell, NEI
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Response to NRC RAI Letter No. 117

RAI No. 7481, Question 09.02.01-15
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

North Anna Unit 3

Dominion

Docket No. 52-017

RAI NO.: 7481 (RAI Letter 117)

SRP SECTION: 09.02.01 - STATION SERVICE WATER SYSTEM

QUESTIONS for Balance of Plant Branch 2 (ESBWR/ABWR) (SBPB)

DATE OF RAI ISSUE: 4/29/2014

QUESTION NO.: 09.02.01-15

As stated in the applicant's response to Question 09.02.01-13, the quality requirements for the
plant service water system (PSWS) were addressed in a table for the fiberglass piping.

As described in the ESBWR DCD, Tier 2, Section 9.2.1.1, the PSWS has regulatory treatment
of nonsafety-related system (RTNSS) functions as described in Appendix 19A, which provides
the level of oversight and additional requirements to meet the RTNSS functions. Performance of
RTNSS functions are assured by applying the defense-in-depth principles of redundancy and
physical separation to ensure adequate reliability and availability as described in Subsection
19A.8.3. The design basis capabilities of the PSWS are sufficient to meet the RTNSS
performance requirements described in Chapter 19A.

The staff determined that these quality requirements were not specifically addressed in the Final
Safety Analysis Report (FSAR) as required by 10 CFR 52.79. The level of design information is
missing from the application related to this PSWS fiberglass material.

Specifically, the FSAR should describe (for example, but not limited to) PSWS fiberglass piping
information such as:

" Fiberglass design and operating pressure and temperature limits
* Fiberglass Codes and Standards
* Fiberglass piping protection such as pipe sleeves (high traffic areas)
* Fiberglass piping minimum wall thickness or specific design margins
* Fiberglass piping programs for ensuring piping is not deflected during storage, installation, and post

installation (including training of personnel)
* In-service inspection program specific to fiberglass RTNSS piping
* Fiberglass pressure testing including cyclic pressure tests
* Fiberglass seismic design, water hammer design, and/or thrust block design consideration
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In addition, in accordance with RG 1.206, "Combined License Application for Nuclear Power
Plant," CII.1.2.7, ITAAC for Plant Systems (SRP Section 14.3.7)," commensurate with the
importance of the design attribute to safety, the applicant should develop ITAAC to verify.
pressure boundary integrity (as necessary)."

Therefore, the applicant should consider ITAAC for the PSWS fiberglass piping related to piping
integrity (for example, but not limited to):

* Code pressure testing
* Cyclic testing
" Location of protective pipe sleeves (high traffic areas)

Dominion Response

Discussion of Quality Requirements

The FSAR will be revised to incorporate the appropriate quality requirements for FRP material,
i.e., design loads and parameters, applicable Codes and Standards, requirements to protect the
fiberglass reinforced polyester (FRP) material, and pre-service testing and in-service inspection
requirements.

The PSWS system is RTNSS (ASME B31.1 Design Code) with additional considerations due to
its safety significance. ASME B31.1 does not address fatigue in piping systems due to pressure
or temperature cycles. Fatigue considerations due to cyclic loadings are also not required to be
considered for ASME III Class NC/ND piping systems, unless the total number of cycles
exceeds 7000. Based on anticipated service conditions and cycles due to plant operations, the
PSWS system does not meet the required threshold.

FRP pipe wall thickness will be determined during detailed design by the methods prescribed in
ASME B31.1 for internal pressure design based on design service conditions specified for the
PSWS system. Additional wall thickness or margin may be specified due to other loadings
based upon results of final piping stress analysis.

Design features that minimize an Auxiliary Heat Sink (AHS)/PSWS water hammer event are
discussed in FSAR Section 9.2.1.2, and testing of these design features is addressed in FSAR
Section 14.2.8.1.51 and the response to RAI 09.02.01-12 (ML092180975). The PSWS design
includes provisions to prevent water hammer by preventing voiding in liquid lines, control valve
instability and excessive valve actuation time. A detailed hydrodynamic analysis will be
performed during the detailed design phase to determine the size, location and number of
vacuum breaker valves used to prevent voiding. Operational and maintenance procedures will
be employed to prevent water hammer caused by improper filling of voided lines.

Quality assurance controls for RTNSS SSCs are addressed in DCD Section 17.1.22, which
states that nonsafety-related SSCs that perform safety significant functions have quality
assurance requirements applied commensurate with the importance of the item's function.
Construction personnel are qualified accordingly and installation is performed in accordance
with approved procedures.

3 of 4



Serial No. NA3-14-014R
Docket No. 52-017

Enclosure 1

Consideration of ITAAC

FSAR 9.2.1.2, which incorporates by reference DCD Section 9.2.1.2, states that the PSWS
design is part of the standard plant with the exception of the heat rejection facilities (normal
power heat sink (NPHS) and AHS). The PSWS piping is within the scope of the standard plant,
as is shown in DCD Figure 9.2-1. RG 1.206, Section CI1.1.2.7, states "commensurate with the
importance of the design attribute to safety, the applicant should develop ITAAC to verify
pressure boundary integrity (as necessary)." However, the COL application is not required to
add to or modify ITAAC for portions of the plant that are within the scope of the DCD as these
are addressed with finality in the DCD, unless the plant-specific design takes a departure from
the standard plant design. RG 1.206, Section C.111.7.2, "Site-Specific ITAAC," states "SS-ITAAC
should address each system that is outside the scope of the standard certified design."

DCD Tier 1, Table 2.12.7-1, specifies the necessary ITAAC for the PSWS. These ITAAC
address PSWS functional arrangement and testing of PSWS flows. There are no ITAAC in this
table to address pressure testing, cyclic testing, or installation of sleeves because these design
attributes were not considered significant enough to the PSWS RTNSS function to warrant
ITAAC verification. It is also noted that SRP Section 14.3, Appendix C, "Detailed Review
Guidance Fluid Systems Review Checklist," only specifies pressure tests (i.e., hydrotests) for
ASME Class 1, 2, and 3 piping. This Appendix further states that design pressures for fluid
systems do not need to be specified in the Tier 1 design description except in special cases
such as Intersystem Loss-of-Coolant-Accident where the system has to meet additional
requirements.

DCD Tier 1 also specifies interface requirements for the site-specific portion of the PSWS, i.e.
the heat sinks. The interface requirements in the DCD define the design attributes and
performance characteristics that ensure that the site-specific portion of the design is in
conformance with the certified design. The COL application addresses these interface
requirements in COLA Part 10, Table 2.4.3-1. There are no PSWS interface requirements in
DCD Tier 1 that address pressure testing, cyclic testing, or installation of sleeves.

In summary, the underground PSWS piping for NA3 is within the scope of, and does not depart
from, the standard plant design; and the plant-specific ITAAC address the DCD Tier 1 interface
requirements for the PSWS. Based on this information and the regulatory guidance described
above, no additional ITAAC are needed for the PSWS.

Proposed COLA Revision

FSAR Section 9.2.1 and Tables 1.9-204 and 9.2-2R will be revised in a future revision as
shown in the attached markups.
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North Anna 3
Combined License Application

Markup of North Anna COLA

The attached markup represents Dominion's good faith effort to show how the COLA will be revised
in a future COLA submittal in response to the subject RAI. However, the same COLA content may

be impacted by revisions to the DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content that
appears in a future submittal may be somewhat different than as presented herein.
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Part 2: Final Safety Analysis Report

NAPS SUP 1.9-1 Table 1.9-204 Industrial Codes and Standards

Code or Standard
Number Year Title

American National Standards Institute

B30.2 2001 Overhead and Gantry Cranes

N323D 2002 Installed Radiation Protection
Instrumentation

American Petroleum Institute

Recommended 2010 Cathodic Protection of Underground
Practice 1632 Petroleum Storage Tanks and Piping

Systems

American Society of Civil Engineers (ASCE)

ASCE 7-02 2002 Minimum Design Loads for Buildings and
Other Structures

American Society of Mechanical Engineers (ASME)

A17.1 2007 Safety Code for Elevators and Escalators

B31.1 2007 Power Piping

NQA-1 1994 Quality Assurance Requirements for
Nuclear Facility Applications

Boiler and Pressure 2007 Qualification Standard for Welding and
Vessel Code, Brazing Procedures, Welder, Brazers and
Section IX Welding and Brazing Operators

American Water Works Association (AWWA)

AWWA C950 2013 Fiberglass Pressure Pipe

AWWA M45 2013 Fiberglass Pipe Design - Third Edition

ASTM International

ASTM E84-08a

ASTM E119-08a

ASTM E814-06

ASTM D2992

2008

2008

2006

2012

Standard Test Method for Surface
Burning Characteristics of Building
Materials

Standard Test Methods for Fire Tests of
Building Construction and Materials

Standard Test Method for Fire Tests of
Through-Penetration Fire Stops

Standard Practice for Obtaining
Hydrostatic or Pressure Design Basis for
"Fibe lass" (Glass-Fiber-Reinforced
Thermosetting-Resin) Pipe an Fittings

1-204 Revision 9 (Draft 05/14/14)
TBD
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Part 2: Final Safety Analysis Report

NAPS SUP 1.9-1 Table 1.9-204 Industrial Codes and Standards

Code or Standard
Number Year Title

ASTM International (continued)

2001(R07) Standard Specification for
Filament-Wound "Fiberllass"

ASTM D2996

ASTM D3839

ASTM D4024

ASTM D5421

ASTM D5685

ASTM F1668

2008

2012

2005(R10)

2011

(Glass-Fiber-Reinforced
Thermosetting-Resin Ppe

Standard Guide for Underground
Installation of "Fiberglass"
(Glass-Fiber-Reinforced
Thermosetting-Resin) Pipe

Standard Specification for Machine Made
"Fiberglass" (Glass-Fiber-Reinforced
Thermosetting Resin) Flanges

Standard Specification for Contact
Molded "Fiberglass"
(Glass-Fiber-Reinforced Thermosetting
Resin) Flanges

Standard Specification for "Fiberglass"
(Glass-Fiber-Reinforced
Thermosetting-Resin) Pressure Pipe
Fittings

Standard Guide for Construction
Procedures for Buried Plastic Pipe

2008

Applicable Building Codes

International
Building Code

International Fire
Code

As defined in the
Virginia Uniform
Statewide
Building Code
edition of record

As defined in the
Virginia Uniform
Statewide
Building Code
edition of record

International Building Code

International Fire Code

28 CFR 36 Nondiscrimination on the Basis of
Disability by Public Accommodations and
in Commercial Facilities (Americans With
Disabilities Act (ADA) Accessibility
Guidelines)

Virginia Uniform Statewide Building Code,
Part I (Virginia Construction Code)

2003

1-205 Revision 9 (Draft 05/14/14)
TBD
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9.2 Water Systems

9.2.1 Plant Service Water System

This section of the referenced DCD is incorporated by reference with the
following departures and/or supplements.

9.2.1.2 System Description

Summary Description

Replace the second, third, and fourth sentences of the first paragraph
with the following.

NAPS CDI The source of cooling water to the PSWS is from the auxiliary heat sink
(AHS), while the heat removed is rejected to the AHS. The AHS utilizes
mechanical draft plume abated cooling towers.

Replace the second paragraph with the following.

NAPS CDI A simplified diagram of the PSWS is shown in Figure 9.2-1 R.

Delete the third paragraph.

Detailed System Description

Replace the fourth and fifth sentences of the second paragraph with the
following.

NAPS CDI The plant service water is returned via a common header to the
mechanical draft plume abated cooling tower (AHS) in each train.
Remote operated isolation valves and a crosstie line permit routing of the
plant service water to either cooling tower.

NAPS COL 9.2.1-1-A Delete the first sentence of the fifth paragraph.

Replace the first sentence of the sixth paragraph with the following.

NAPS CDI The AHS provided for each PSWS train is a separate multi-celled,
100 percent capacity mechanical draft plume abated cooling tower, with

the fans in the tower from each train supplied by one of the two
redundant electrical buses.

9-6 Revision 9 (Draft 05/14/14)
TBD
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Part 2: Final Safety Analysis Report

NAPS COL 9.2.1-1-A

Replace the eighth sentence of the sixth paragraph with the following.

PSWS basin water is treated for biofouling, scaling, and suspended
matter with biocides, anti-scalants, and dispersants, respectively. In
addition, PSWS is treated with corrosion inhibitors, as appropriate. These
chemicals are injected directly into the cooling tower basin or service
water pump intake bay. This water treatment regime mitigates the
long-term effects of fouling and corrosion within the PSWS.

PSWS materials are compatible with the PSWS water treatment regime.
Based on the selected regime, carbon steel that meets ASTM standards
is used as the pipe material for above-grade portions of the PSWS.
[Valve hard seats are not required for system valves based on the water SOF-189

quality and service conditions. Significant operating experience has
demonstrated that resilient-seated valves perform satisfactorily in similar
water service.]

Fiberglass preinfre pope that mFRet the whquichmsnts of ASME b31 .1,
Pewer Piping Code, Nonmfandator; Appendi* 1111, Rules for Nonmctal ic
Piping and Piping Lined with Nonmetals, including applicable ASTM and
A'AM!A standardo, ia used for below grade piping. FibcrglaGG pressurc
Pipe *6 not succoptiblo to inernal coFFrrocio fromA the chemic~ally treate
water or to ecdeRnal oorrocion froem ground contct

Fiberglass reinforced polyester (FRIP) pipe, which is not susceptible to
internal corrosion from the chemically treated water or to external

corrosion from ground contact, is used for below-grade piping. As part of

the PSWS, the underground pipe is designed to the seismic

requirements of IBC-2003 consistent with SSE ground input motion equal

to two-thirds of the Unit 3 SSE as defined in Section 3.7.1. The FRP pipe
meets the requirements of ASME B31.1, Power Piping Code,

Nonmandatory Appendix III, Rules for Nonmetallic Piping and Piping
Lined with Nonmetals, including AWWA M45 and other applicable ASTM

and AWWA standards. Additional design loads for FRP pipe such as
seismic, pressure transients (water hammer), and/or thrust block

consideration are addressed in accordance with these requirements.

The PSWS design includes provisions to prevent water hammer by

preventing voiding in liquid lines, control valve instability and excessive

valve actuation time, including vacuum breaker valves where necessary

to prevent voiding. The necessity for thrust blocks is based on system

9-7 Revision 9 (Draft 05/14/14)
TBD
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layout and they are utilized where necessary to reduce thrust loads within

allowable limits of pipe/fittings and connected systems.

Flanged interfaces which conform to manufacturing standards for
fiberglass flanges (e.g., ASTM D5421 or D4024) are used between FRP
and steel pipe, and are located in the Turbine and Service Water
Buildings. Pipe wall thickness is determined by the methods prescribed in

ASME B31.1 for internal pressure design based on design service
conditions specified for the PSWS system. Additional wall thickness or
margin due to other loadings is specified, as needed, based upon the
piping stress analysis. Pipe sleeves are utilized in high traffic areas.

Appropriate actions are taken to assure the FRP piping is not deflected

during the handling and construction process, including:

" The storage and handling of FRP materials is in accordance with

applicable standards (ASTM D3839, ASTM F1668 and AWWA M45)

and manufacturer's instructions.

" The use of slings for lifting (to prevent surface damage).

" Proper backfill materials and procedures to reduce ring deflection and
eliminate the contact of FRP pipe with rocks and other hard obiects

that may cause mechanical damage.

Quality assurance controls for RTNSS SSCs are addressed in
Section 17.1, which incorporates by reference DCD Section 17.1.22,
which states that nonsafety-related SSCs that perform safety significant
functions have quality assurance requirements applied commensurate

with the importance of the item's function. Construction personnel are

qualified accordingly and installation is performed in accordance with
approved procedures.

Replace the second sentence of the eighth paragraph with the following.

NAPS CDI The PSWS component design characteristics are shown in Table 9.2-2R.
NAPS SUP 9.2.1-1

Replace the tenth paragraph with the following.

NAPS CDI Analysis of routine PSWS basin grab samples will detect RCCWS
leakage, which may contain low levels of radioactivity, into the PSWS.

This provides the action required by NRC Inspection and Enforcement
Bulletin No. 80-10.

Delete the twelfth paragraph.

9-8 Revision 9 (Draft 05/14/14)
TBD
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Operation

NAPS CDI

Replace the last sentence of the second paragraph with the following.

Heat removed from the RCCWS and TCCWS is rejected to the auxiliary
heat sink.

9.2.1.4 Testing and Inspection Requirements

Add the following sentence after the first sentence in the first paragraph.

NAPS SUP 9.2.1-2 For the underground portion utilizing FRP piping, initial system
hydrostatic testing is performed in accordance with the requirements of
ASME B31.1, including Non-mandatory Appendix III and the guidance of
ASTM D3839, AWWA M45, and manufacturer's recommendations.

Replace the first sentence of the third paragraph with the following.

internal access to underground piping, to ensure the capability and

integrity of the system. The underground FRP piping is included in the
scope of the Underground Piping and Tank Integrity Program, which is
developed in accordance with NEI 09-14, Guideline for the Management
of Underground Piping and Tank Integrity (Reference 9.2-201). The

features of the program include:

NAPS SUP 9.2.1-2

" Periodic inspections and tests based on risk significance and service

conditions

" Fitness for Service evaluations and assessments as part of a Life
Cycle Management Plan

" An Asset Management Plan which identifies preventive actions and

mitigation strategies for leakage

" Excavation controls and condition monitoring of backfill

" Periodic program self-assessments

9.2.1.6 COL Information

9.2.1-1-A Material Selection

This COL item is addressed in Section 9.2.1.2.NAPS COL 9.2.1-1-A

9.2.1.7 References

9.2-201 NEI 09-14, Guideline for the Management of Underground

Piping and Tank Integrity.

9-9 Revision 9 (Draft 05/14/14)
TBD



Serial No. NA3-14-014R
Docket No. 52-017
RAI 09.02.01-15
Page 8 of 8

North Anna 3
Combined License Application

Part 2: Final Safety Analysis Report

NAPS CDI
NAPS SUP 9.2.1-1

NAPS CDI

NAPS CDI

NAPS CDI

NAPS SUP 9.2.1-1

NAPS SUP 9.2.1-2

NAPS CDI

Table 9.2-2R PSWS Component Design Characteristics

PSWS Pumps

Type Vertical, wet-pit, centrifugal turbine

Quantity 4

Capacity Each 1.262 m3/s (20,000 gpm)

Plant Service Water System1

Flow (AHS) 2.524 m3/s (40,000 gpm)

PSWS Cooling Towers and Basins

Type Mechanical draft, multi-cell, adjustable speed
reversible fans, plume abated

Quantity 2

Heat Load Each 2  83.5 MW (2.85 x 108 BTU/hr)

Flow Rate (Water) Each 2.524 m3/s (40,000 gpm)

Ambient Wet Bulb Temperature 3  26.1 0C (79 0F)

Approach Temperature 5.0°C (9-F)

Cold Leg Temperature 31.1-C (88-F)

Basin Reserve Storage CapacityI 2.6 million gallons

Strainers

Type Automatic cleaning basket

Quantity 4

Underground FRP Piping

Diameter 42" Nominal Pipe Size

Design Specification 150 psig (Q 120°F

Nominal Operating Pressure 80 to 150 psig

Nominal Operating Temperature 88°F to 120°F

1. PSWS required to remove 2.02 x 107 MJ (1.92 x 1010 BTU) for period of
7 days without active makeup.

2_. Conccptu:• Dzign ln'for..tic Minimum heat load cooling towers need
to be able to reject

3. Minimum heat lead cooling to'w-- Reed to bc ablc to rFjcct Ambient wet=-bulb temperature includes a 0.5 0C (1°F) recirculation allowance

9-17 Revision 9 (Draft 05/14/14)
TBD


