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Attachment |
Responses to Request for Additional Information (RAl) for the Review of the License
Renewal Application for Virgil C Summer Nuclear Station
Sections 2.1, 2.2, 2.3, 3.3, and Appendix B
Accession No. ML030900653

2.1 SCOPING AND SCREENING METHODOLOGY

RAl 2.1-1: LRA Section 2.1.1.2, “Safety-Related Criteria Pursuant to 10 CFR 54.4(a)(1),”
appropriately states in the table that plant systems, structures, and components
within the scope of this part are--

a. Satety-related systems, structures, and components which are those relied upon
to remain functional during and following design-basis events (as defined in
10 CFR 50.49(b)(1)) to ensure the following functions--

(i) The integrity of the reactor coolant pressure boundary;

(i) The capability to shut down the reactor and maintain it in a safe shutdown
condition; or

(jiii) The capability to prevent or mitigate the consequences of accidents.
which could result in potential offsite exposures comparable to those
referred to in §50.34(a)(1), §50.67(b)(2), or § 100.11 of this chapter, as
applicable [emphasis added].

During the audit, however, the staff noted that Procedures TR00160-001, “Mechanical Systems
Scoping for License Renewal,” dated July 3, 2002; TR00170-001, “Structures Scoping for
License Renewal,” dated July 3, 2002, and TR00150-001, “Electrical Systems Scoping for
License Renewal,” dated July 3, 2002, currently cite superseded regulatory text in establishing
the scoping criteria to be used in identifying structures, systems, and components in
accordance with §54.4(a)(1) requirements. Specifically, these specifications cite the following
criteria in reference to §54.4(a)(1) scoping requirements:

10 CFR Part 54.4(2) -

(a) Plant systems, structures, and components within the scope of this part are--

1) Safety-related systems, structures, and components which are those relied upon
to remain functional during and following design bases events (as defined in
10 CFR 50.49(b)(1)) to ensure the following functions--

(i) The integrity of the reactor coolant pressure boundary,

(i) The capability to shut down the reactor and maintain it in a safe shutdown
condition, or
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(i)  The capability to prevent or mitigate the consequences of accidents that
could result in potential ofisite exposure comparable to the 10 CFR Part
100 guidelines [emphasis added].

Therefore, the applicant needs to provide a written evaluation that addresses the impact, if any,
of not having explicitly considered in its scoping methodology those structures, systems, or
components that are relied upon to ensure the capability to prevent or mitigate the
consequences of accidents which could result in potential offsite exposures comparable to
those referred to in §50.34(a)(1), §50.67(b)(2), or §100.11 of this chapter, as applicable
[emphasis added], consistent with the CLB. '

VCSNS Response RAl 2.1-1

The text is different In the Technical Report that support the License renewal effort than
the current version of the rule. The text in the technical reports (comparable to the 10
CFR Part 100 guidelines) was taken from the text of the original rule (May 8, 1995) as
published in NEI 95-10. The words were amended December 11, 1996 to read
“comparable to those referred to in §50.34(a)(1) or §100.11 of this chapfter, as
applicable.” Another change was made December 23, 1999 to make the Rule read
“comparable to those referred to in §50.34(a)(1), §50.67(b)(2), or §100.11 of this chapter,
as applicable.” These changes have no impact on how scoping was done for VCSNS.
10 CFR Part 100.11 Is the specific section of Part 100 that VCSNS uses to define the site
boundary and allowable doses to the public.

- RAl 2.1-2: Long-Term Implementation

During the scoping and screening methodology audit, the team determined that the procedures
reviewed, in combination with the review of a sample of scoping and screening products,
provided adequate evidence that the scoping and screening process was conducted in
accordance with the requirements of 10 CFR 54.4, "Scope,” and 10 CFR 54.21, "Contents of
Application - Technical Information.” Additionally, the staff discussed the applicant's position
concerning the potential long-term program implementation of the License Renewal Application
(LRA) methodology and guidance into the operational phase of the plant during the extended
period of operation. As a result, the team concluded that the applicant needs to formally
document the process it intends to implement to capture the LRA methodology and guidance
upon which the applicant will rely during the period of extended operation to satisfy the
requirements of 10 CFR 54.35, "Requirements During the Term of Renewed License." The
discussion should include, as appropriate, a description of the current configuration and design
control processes including references to implementation guidance for those processes which
are currently being reviewed for potential impact, and identification of any new process or
procedures planned to address the integration of the LRA methodology and guidance into the
operational phase of the plant.
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VCSNS Response RAIl 2.1-2

VCSNS is developing a process which will be implemented to capture the LRA
methodology and guidance for use during the period of extended operation to satisfy the
requirements of 10 CFR 54.35:

1) Existing plant programs and procedures (assoclated with aging management) will
be revised and/or enhanced to Identify those commitments (governed by the
license / CLB) which cannot be altered without prior review against the LRA
criteria.

2) New “one-time inspection” aging management programs will be developed in
accordance with the LRA, incorporating the commitment process Iidentified
above.

3) Plant procedures which impact “control of facility changes”, including
modifications and documentation, will be reviewed to determine an acceptable
screening review process against the 10 CFR 54 requirements to ensure
consistency with the LRA methodology and guidance.

In order to support these processes, a License Renewal DBD will be developed as a
guidance document which can be used for all future plant procedure, documentation and
modification changes to ensure consistency with 10 CFR 5§4. All Technical Reports,
which have been developed to substantiate the LRA submittal, are filed as permanent
records and will be avallable for future reference and/or update.

RAI 2.1-3: Quality Assurance Program Attributes in Appendix A, “FSAR Chapter 18" and
Appendix B, “Aging Management Program and Activities”

During the audit, the staff reviewed the applicant's programs described in Appendix A, “FSAR
Chapter 18,” and Appendix B, “Aging Management Program and Activities,” to assure that the
aging management activities were consistent with the staff's guidance described in Section A.2,
“Quality Assurance for Aging Management Programs” and Branch Technical Position IQMB-1,
regarding quality assurance of the LR-SRP.

Based on the stafi’s evaluation, the descriptions and applicability of the aging management
programs and their associated attributes to all safety-related and non safety-related structures
and components provided in Appendix A and Appendix B of the LRA are consistent with the
staff's position regarding quality assurance for aging management. However, the applicant has
not sufficiently described the applicability of the quality assurance program and its associated
attributes (corrective action, confirmation process, and document control) in Appendix A of the
LRA. The staff requests that the applicant revise Appendix A to include a description of the
quality assurance program attributes, including references to pertinent implementing guidance.
This description should be consistent with the level of detail provided in Appendix B of the LRA.
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VCSNS Response RA! 2.1-3

The applicabllity of the VCSNS QA Program applies equally to existing programs as to

new programs being developed for license renewal. Generic statements regarding the
applicability of the VCSNS QA Program will be made to the FSAR Section 18.1 for all of
the programs credited to manage aging effects for in-scope SSCs as follows:

The implementing documents are subject to administrative controls,
including a formal review and approval process, and are implemented in
accordance with the requirements of 10 CFR 50, Appendix B, “Quality
Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing
Plants”, and ANSI N18.7-1976, “Administrative Controls and Quality
Assurance for the Operational Phase of Nuclear Power Plants”, as
committed to in the FSAR. The confirmation process is part of the Aging
Management Program implementing procedures and the Corrective Action
Program, which are implemented in accordance with the requirements of
10 CFR 50, Appendix B, “Quality Assurance Criteria for Nuclear Power
Plants and Fuel Reprocessing Plants”, and ANSI N18.7-1976,
“Administrative Controls and Quality Assurance for the Operational Phase
of Nuclear Power Plants”, as committed to in the FSAR. The aging
management activities required by this program would also reveal any
unsatisfactory condition due to ineffective corrective action.

The implementing documents are subject to administrative controls,
including a formal review and approval process, are implemented in
accordance with the requirements of 10 CFR 50, Appendix B, “Quality
Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing
Piants”, and ANSI N18.7-1976, “Administrative Controls and Quality
Assurance for the Operational Phase of Nuclear Power Plants”, as
committed to in the FSAR.

22  PLANT LEVEL SCOPING RESULTS

RAl 2.2.2-1: Tables 2.2-1, “Mechanical Scoping Results,” and 2.2-2, “Structural Scoping
Results,” of the license Renewal Application (LRA) list the mechanical systems and plant
structures that are not within the scope of license renewal. Since no descriptions and intended
functions of these mechanical systems and structures are provided in the LRA and tables, the
staff is unable to determine the scoping results whether the following mechanical systems and
plant structures should be included in the scope of license renewal:

Mechanical Systems: emergency ofisite facility (EO), emergency equipment (EQ), liquid
effluent from nuclear plant to pent stock (LW), radwaste solidification, and solid handling (WD).

Structures: auxiliary fire pump house, containment access building, plant lighting masts,
radiological maintenance building.
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Describe these passive and long-lived mechanical components and structures and their
intended functions. Justify why they should not be in scope.

VCSNS Response RAI 2.2.2-1

The plant systems, as listed in plant documents, were reviewed against the scoping
criteria in 10 CFR Part 54.4(a)(1), (2) and (3). System designations that contain no
permanent plant equipment were included in the list of evaluated systems. Some
system designations are not in-scope as they are “inactive” designations, have no
permanent plant equipment, and are not used for any reason. Some system
designations are not in-scope as they have no permanent plant equipment but are used
to generate repetitive task such as inspections or maintenance.

The evaluation for mechanical systems does not include the structural commodities,
such as system supports, that are evaluated and presented separately. Supports were
assumed to be a sufficlient mitigative feature for the prevention of adverse seismic Il
system interactions. This original position categorized mechanical systems with only
selsmic I/l concerns as not in scope. A re-review of the license renewal scope was
conducted and the results were submitted to the staff in a Supplement (Reference 6).
The re-review for Criteria 2 considered seismic IV piping within the scope of license
renewal and added several mechanical systems to the scope of license renewal.

The following information is provide for the listed mechanical systems:

¢ Total loss of the Emergency Offsite Facllity [EO] system function will not result in
the loss of any safety related functions. The components in this system are for
emergency plan activities and have no direct license renewal function.

o Emergency Equipment [EQ] System listing, has no permanent plant equipment.
This designation Is used to generate a repetitive task.

s In the scoping for the application, Liquid Effiuents from Nuclear Plant to PenStock
[LW] was excluded from Mechanical LR and included in Civil/Structural screening
commodities. The evaluation for Criteria 2 Supplement included LW in scope
because of potential special interactions with safety related components.

¢ In the scoping for the application, RW Solidification & Solids Handling [WD] was
excluded from Mechanical LR and included In Civil/Structural screening
commodities. The evaluation for Criteria 2 Supplement included LW in scope
because of potential special interactions with safety related components.

The plant structures were reviewed against the scoping criteria in 10 CFR Part 54.4(a)(1),
(2) and (3). The following information is provide for the listed structures:

e Auxiliary Fire Pump House - This bullding is a non-nuclear safety (NNS) structure
which houses auxiliary back up fire pumps, which were used during construction.
There are no mechanical or electrical components in this structure, which are
within license renewal scope. This structure has no effect on safety-related
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structures or components and Is not used to support any of the regulated events,
thus performing no intended functions for license renewal.

Containment Access Building (CAB) - The CAB is a NNS structure, which is
located exterior to and away from the Containment (Reactor Building) structure.
This structure was constructed to facilitate containment access during the steam
generator replacement project and no longer serves a direct plant operational or
access function. It remains for storage as part of the radiological maintenance
area. This structure has no effect on safety-related structures or components and
is not used to support any of the regulated events, thus performing no intended
functions for license renewal.

Plant Lighting Masts - There are seven (7) NNS high mast light pole structures
located around the plant site which primarily function as security lighting, with
their individual failure having no effect on safety related structures or
components. They are not used to support accldent conditions or any of the
regulated events and thus perform no intended functions for license renewal. In
addition to these high mast light poles, exterior lighting also conslists of standard
height light poles and wall mounted lights along the perimeter of each structure
within the protected area of the plant. All of the exterior lighting Is supplied by 480
volt, single-phase power from the nearest availlable 480 volt load center. Since
none of the exterior lights are credited for accident or regulated event mitigation,
they are not considered within the scope of license renewal.

Radiological Maintenance Building (RMB) - The RMB Is a NNS structure, which is
located adjacent to the Hot Machine Shop. This structure serves only as a
maintenance facility for contaminated components and tools. This structure has
no effect on safety-related structures or components and is not used to support
any of the regulated events, thus performing no intended functions for license
renewal.

Section 2.3.3.1 Air Handling And Local Ventilation And Cooling Systems

RAI 2.3.3.1-1:  Ventilation damper housings are highlighted on the ventilation flow diagrams
identified in the LRA as within the scope of license renewal. While ventilation damper housings
are highlighted as within the scope of license renewal, ventilation damper housings are not
identified in Table 2.3-18 of the LRA that relates ventilation system component types subject to
an aging management review (AMR) and their intended functions. Examples of the ventilation
damper housings highlighted on the system flow diagrams include the following:

Fuel handling building charcoal flow diagram D-912-131, (B5, B3, D5, D3, E5, E8, F8)
Reactor building cooling system flow diagram D-912-102 (C6, C10, D6, D9, G8).
Auxiliary Building HEPA Exhaust System flow diagram D-912-120 (C8 and C10).
Auxiliary Building Pump Room Cooling System flow diagram D-912-132 (H6, H7, J8)

Control Room Normal and Emergency Air Handling System flow diagram D-912-140
(A1,B3,A6,B7,H5, H6, J7, H8, K7, H9, G12, A13)
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State whether these components are within the scope of license renewal and subject to an
AMR. If so, provide the relevant information about the components in order to provide the staff
with the ability to coordinate between the component/commodity tables and the flow diagram
drawings, and complete the aging management review Table 2.3-18. If the components are not
in scope or not subject to an AMR, provide justification for their exclusion.

VCSNS Response RA! 2.3.3.1-1

Damper housings are considered subject to an AMR if they are in an in-scope (pressure
boundary) portion of a system. These damper housings are highlighted on the
mechanical scoping drawings and are included with ductwork in the application. Table
3.3-2 ltem 2 for stainless steel and ltem 3 for carbon and galvanized steel provides a
more complete description.

RAI 2.3.3.1-2: The following five passive components associated with ventilation system
duct-work are not identified as within the scope of license renewal or subject to an aging
management program:

Ductwork turning vanes

Ventilation system elastomer seals

Ventilation equipment vibration isolator flexible connections
Ductwork test connections

Ductwork access doors

State whether you agree if these components are within the scope of license renewal and
subject to an AMR. If they are, provide the information necessary to complete the aging
management review result tables. If these components are not in scope and subject to an AMR,
provide justification for their exclusion.

VCSNS Response RAl 2.3.3.1-2

Ductwork turning vanes are not specifically called out as a commodity. Turning vanes
are a subcomponent of the ductwork and are made of the same material as the ductwork
(galvanized steel or stainless steel) and is bounded by the AMP for the ductwork.

Flexible seals between duct and housings are in scope and included in Table 2.3-18.
Door seals are considered a consumable subcomponent and are not credited for the
license renewal intended of pressure boundary and are not subject to Aging
Management Review.

Ductwork flexible connections, they are in scope and included on Table 2.3-18. VCSNS
does not mount in scope components with “vibration isolator fiexible connections.”

Ductwork test connections and ductwork access doors are considered part of the
ductwork and are included in that component grouping. Ductwork test connections are
typically holes that are normally filled with a “push penny.” The push penny is not
required for the system to meet its license renewal intended function.
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RAI 2.3.3.1-3:  Clarify whether structural sealants used to maintain the power block building
pressure boundary envelope (i.e., main control room, auxiliary building, fuel handling building,
containment) at design pressure with respect to the adjacent areas are included in the scope of
license renewal and subject to an AMR. Provide information relating to structural sealants use
as referenced in Table 2.1-3 on page 2.1-15 of NUREG-1800 (Standard Review Plan-License
Renewal). The Standard Review Pian states that an applicant’s structural aging management
program is expected to address structural sealants with respect to an AMR program. If
structural sealants are not in the scope of license renewal and subject to an AMR, provide
justification for their exclusion.

VCSNS Response RAl1 2.3.3.1-3

VCSNS does not specifically use the terminology “structural sealants” as identified in
this RAl and NUREG-1800. However, in the context of NUREG-1800, structural sealants
at VCSNS would include: fire seals and coatings, pressure seals, expansion joints, etc.,
all of which are addressed within the Application. VCSNS recognizes that locations exist
where these materials or component types are important in maintaining the integrity of
the component to which they are connected. For these situations, the license renewal or
component intended function supported by the sealant is to maintain the bulilding
pressure boundary envelope. The pressure boundary function Is addressed by
surveillance testing to demonstrate compliance with Technical Specifications.

Additionally, these materials (expansion joints, caulking, seals, etc.) are considered to
be consumables. Various inspection programs as described in the Application (B.1.5,
B.1.11, B.1.12, B.1.16, B.1.18, B.1.20) are used to determine their reptacement. The life of
these materials is based on identification of wear or damage during these inspections.
Programmatic actions are not to manage their life, but rather to replace them when their
condition indicates that they are no longer acceptable for service. Therefore, these
materials are replaced based on condition monitoring and are not subject to aging
management review.

RAI 2.3.3.1-4:  Filter housings in the air handling and local ventilation and cooling systems
are identified on ventilation system flow diagrams referenced in the LRA as within the scope of
license renewal. Filter housings perform the intended function of a pressure boundary.
However, they are not included in the aging management review results Table 2.3-18 of the
LRA. State whether filter housings are subject to an AMR and provide the relevant information
about this component to enable the staff to complete its review of the aging management
review results table. If filter housings are not subject to an AMR, provide justification for their
exclusion.
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VCSNS Response RA! 2.3.3.1-4

Filter housings are considered subject to an AMR if they are in an in-scope (pressure
boundary) portion of a system. The filter housing (with a license renewal intended
function) are highlighted on the mechanical scoping drawings and are included in Table
2.3-18 (Ductwork, Fan and Plenum Housings.) More discussion on this subject Is found
in Section 2.1.2.1.4 of the Application.

RAI 2.3.3.1-5:  The safe shutdown controls and panels are not identified in Section 9.4 of the
FSAR. The Summer ventilation systems used to support use of the safe shutdown controls
have not been included as part of the scoping and screening process. State whether the
ventilation systems used to support safe shutdown controls are within the scope of license
renewal and subject to an AMR in accordance with the requirements of 10 CFR 54.4(a)(1) and
(a)(2). If so, provide the relevant information about the components to enable the staff to
complete its review of the aging management review result tables in the LRA. [f the ventilation
systems used to support the safe shutdown controls are not in the scope of license renewal and
subject to an AMR, provide justification for their exclusion.

VCSNS Response RA! 2.3.3.1-6

The “safe shutdown controls and panels” at VCSNS are the Control Room Evacuation
Panels (CREP). The CREP panels are located in the speed switch room area of the plant
and the cooling for this area is shown on drawing D-912-157. The speed switch room
area cooling is within the scope of license renewal and subject to aging management
review.

Alternate safe shutdown (requiring control room evacuation) is achleved using the train
"B" equipment and controls by a variety of means including; controls at the CREP
(VCSNS Name for Alternate or Remote Safe Shutdown Panels), controls at switchgear
and motor control centers, and controls mounted on the local panels for the "B" diesel
generator and "B" water chiller”.

RAI 2.3.3.1-6:  The air handling and local ventilation and cooling systems flow diagrams have
highlighted instruments and their associated housings and tubing, indicating they are included
in the scope of license renewal. State whether these identified instrument housings and their
associated tubing are subject to an AMR and provide the relevant information within Table 2.3-
18 to enable the staff to complete the license renewal review process. If the highlighted
instrument housings and associated tubing are not subject to an AMR, provide justification for
their exclusion.

VCSNS Response RA! 2.3.3.1-6

Instruments and instrument tubing considered in-scope are highlighted on the
applicable drawings. The instrument tubing is listed in Application Table 2.3-18. The
instruments are active components and are not listed as subject to aging management
review. More discussion on instruments can be found in Application Section 2.1.2.1.4.
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RAl 2.3.3.1-7: The applicant does not describe their process of evaluating consumables in the
license renewal application. The applicant should state whether their evaluation process for
consumables is subject to the screening guidance in accordance with Table 2.1-3 of NUREG-
1800. If consumables are not considered subject to NUREG-1800 scoping and screening
guidance, provide justification for their exclusion.

VCSNS Response RAl 2.3.3.1-7

The VCSNS position on consumables is consistent with NUREG-1800 Table 2.1-3.

a) Packing, gaskets, component seals, and O-rings are subcomponents and are
excluded for several reasons. ASME code pressure does not rely on gasket,

packing and O-rings as pressure boundary components and they are therefore
excluded from aging management review. Seal material on components, such as
doors, Is elther not credited for system intended function or it Is replaced on
condition based on testing results and is not subject to aging management
review.

Seals and O-rings for structural components are not treated individually as
consumables, but rather as parts of their host components (doors, airlocks,
hatches, etc.) which are managed under Aging Management Programs and plant
procedures.

b) Structural sealants: VCSNS does not specifically use the terminology “structural
sealants” as identified in this RAl and NUREG-1800. However, in the context of
NUREG-1800, structural sealants at VCSNS would include: fire seals and
coatings, pressure seals, expansion joints, etc., all of which are addressed within
the Application. VCSNS recognizes that locations exist where these materials or
component types are important in maintaining the integrity of the component to
which they are connected. For these situations, the license renewal or component
intended function supported by the sealant Is to maintain the bullding pressure
boundary envelope. The pressure boundary function Is addressed by surveillance
testing to demonstrate compliance with Technical Specifications.

Additionally, these materials (expansion joints, caulking, seals, etc.) are
considered to be consumables. Various inspection programs as described in the
Application (B.1.5, B.1.11, B.1.12, B.1.16, B.1.18, B.1.20) are used to determine
their replacement. The life of these materials Is based on identification of wear or
damage during these inspections. Programmatic actions are not to manage their
life, but rather to replace them when their condition indicates that they are no
longer acceptable for service. Therefore, these materials are replaced based on
condition monitoring and are not subject to aging management review.

c) Oll, grease, and component filters are short lived with periodic replacement and
are excluded from aging management review.

d) System filters, fire extinguishers, fire hoses, and air packs, are discuss in Section
2.1.2.1.4 of the Application.
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RAI2.3.3.1-8: Fuel handling building charcoal exhaust system and air supply distribution
ductwork are not highlighted on the ventilation flow diagram identified in the license renewal
application as within the scope of license renewal (D-912-131, zones A-1 thru A-5). State
whether this exhaust ductwork is within the scope of license renewal and subject to an AMR.
If so, provide the relevant information about the exhaust ductwork in order to provide the staff
with ability to coordinate between the component/commodity tables and the referenced flow
diagram drawing and complete the aging management review Table 2.3-18 of the LRA. If the
exhaust ductwork is not in scope or subject to an AMR, provide justification for their exclusion.

VCSNS Response RA! 2.3.3.1-8

The Fuel Handling Building exhaust system ductwork down stream of the fans does not
need to remain intact for the system to perform Its intended function. The system
function is to maintain abllity to provide negative pressure as well as removal of
airborne particulate and radiolodines within the Fuel Handling Building during fuel
handling activities and blackout conditions within acceptable limits. The pressure
boundary of ductwork downstream of the fans is located in the Auxiliary Building and
not needed to meet this function. Some of this ductwork is included in scope for special
interaction concerns and was included in the Supplement to the Application {(Reference
6).

Section 2.3.3.6 Component Cooling Water

RA| 2.3.3.6-1:  The following component types are shown on the listed license renewal
boundary drawings to be within the scope of license renewal:

venturi Drawing D-302-612, locations D4, D5, D6, and D7
radiation monitor housing  Drawing D-806-005, locations A5 and A8

However, the staff is unable to locate these component types in LRA Table 2.3-22. Clarify
whether these component types are included in a component group already listed in the table.
If not, justify the exclusion of these component types from being subject to an AMR in
accordance with the requirements of 10 CFR 54.4(a)(1) and 10 CFR 54.21(a)(1).

VCSNS Response RAl 2.3.3.6-1

1) The flow elements shown on drawing D-302-612 are venturis. The venturis are
listed as “Orifices” and are included In Table 2.3-22 of the Application.

2) Radiation monitors are contained in Section 2.3.3.17 of the Application and the
instrument pressure boundary component is a listed component type. Drawing D-
806-005 is listed in Section 2.3.3.6 of the Application for a small spool of piping
that is Included in the CC system. Drawing D-806-005 should have also been
listed In section 2.3.3.17 for the highlighted valves, tubing and instruments
included in the RM system. Section 2.3.3.17 of the Application does contain the
pressure boundary portions of the radiation monitors.
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RAI 2.3.3.6-2: The license renewal boundary drawings referenced in LRA Section 2.3.3.6
show numerous lines connecting temperature elements or temperature indicators to piping -
segments that are within the scope of license renewal. However, although they often include
dimensional markings indicating they represent piping stubs, these connecting lines are not
identified as being within the license renewal scope. Describe the typical configuration used to
monitor flow stream temperature in the component cooling water system using temperature
elements or temperature indicators, and clarify which portions of these assemblies are subject
to an AMR in accordance with the requirements of 10 CFR 54.4(a) and 10 CFR 54.21(g)(1).

VCSNS Response RA! 2.3.3.6-2

Thermowells are used in temperature monitoring and are included in the scope of
license renewal. They are listed in Table 2.3-22 of the Application. The lines shown on
the drawings are not plping; they indicate the relative location of the thermowell or
sensing location. The RTDs are depicted as TE on these drawings. Temperature
indicators (depicted as Tl on the drawings) may be local (in a thermowell) or control
board mounted. (Thermowells without a device of some kind in them are shown as TW.
Thermo wells with a device in them will not have TW.) The drawings were used for
mechanical scoping and electrical signals were not highlighted.

Section 2.3.3.7 Diesel Generators Services Systems

RAI 2.3.3.7-1:  With regard to diesel generator (DG) fuel oil storage and transfer system, the
following components are neither identified in LRA drawing D-302-351 as being within the
scope of license renewal nor included in LRA Table 2.3-23 as being subject to an AMR:

¢ the vent line with flame arrestor for each fuel oil storage tank and each day tank,
¢ the manway for each fuel oil storage tank,
e the fuel oil fill lines.

The staff believes that these components are the long-lived components with a passive function
as described in 10 CFR 54.4 and, therefore, should be subject to an AMR. Please clarify
whether these components are subject to an AMR, or justify their exclusion.

VCSNS Response RA! 2.3.3.7-1

These components do not have a license renewal intended function. They are not
required to contain the diesel fuel oil in the system as they are located above the
minimum fuel oil level In the storage tanks. Their failure would not prohibit the diesel
fuel from being supplied with the required amount of fuel nor would it allow a loss of
fuel oil inventory.

RA1 2.3.3.7-2: ' The components of DG crankcase vacuum system (e.g., crankcase pump
cases, oil separators, flex connectors, valves, piping, etc.) are neither identified in LRA
drawings (D-302-353 and IMS-32-005, sht. 7) as being within the scope of license renewal nor
included in LRA Table 2.3-23 for an AMR. The staff believes that these components are the
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long-lived components with a passive function as described in 10 CFR 54.4, and therefore,
should be subject to an AMR. Please clarify whether these components are subject to an AMR,
or justify their exclusion.

VCSNS Response RAI 2.3.3.7-2

These components do not have a license renewal intended function. Crankcase vacuum
Is not required for the diesel to operate. Crankcase vacuum is required for pollution
control. The fallure of the non-highlighted components would not prohibit the diesel
from operating and meeting its license renewal intended function of supplying electric
power.

RAI 2.3.3.7-3: The components (e.g., expansion tanks, sight glasses, flex connectors,
valves, piping, etc.) of DG jacket water system are neither identified in LRA drawings (D-302-
353 and IMS-32-005, sht. 4) as being within the scope of license renewal nor included in LRA
Table 2.3-23 for an AMR. The staff believes that these components are the long-lived

"~ components with a passive function as described in 10 CFR 54.4, and therefore, should be
subject to an AMR. Please clarify whether these components are subject to an AMR or justify
their exclusion.

VCSNS Response RAI 2.3.3.7-3

These components do not have a license renewal intended function. The 12” standpipe
meets the volume requirements for containing the jacket cooling water. The jacket
cooling system is maintained in a hot condition. The NNS expansion tank and
components are provided for extra surge capacity and static head to ensure proper
filling after maintenance. The tank is restrained such that it cannot fall and impact the
D/G or any of its required auxiliaries. The fallure of these components would not
prohibit the diesel from being supplied with the required amount of coolant to meet its
license renewal intended function.

Section 2.3.3.8 Fire Service System

RAI 2.3.3.8-1:  The license renewal boundary drawings referenced in Section 2.3.3.8 did not
identify the following fire protection (FP) systems and components as being within the scope of
license renewal and subject to an AMR. The staff believes that the FP systems and
components described below are passive and long-lived and perform a function that
demonstrates compliance with 10 CFR 50.48 for fire protection. Provide basis for excluding the
following FP systems and components from the scope of license renewal and subject to an
AMR:

(1) LRA Drawing D-302-231, sht. 1 - Fire Service - pumps

The FP piping leading to the Alt. F.S. pump house, turbine building, & portion of the CW pump
house, and the FP components (including Jockey Pumps, valves, piping, fittings, and diesel fuel
tanks) are not highlighted in the system flow diagram (D-302-231, sht. 1) as components within
the scope of license renewal and subject to an AMR. The staff believes that these FP
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components perform a pressure boundary intended function consistent with rest of the FP
system in scope. Clarify whether the FP piping and components should be in scope or justify
their exclusion.

(@) LRA Drawing D-302-231, sht. 2 - Fire Service - hydrants and loops

The fire hydrants (at locations H12, K8, K9, K10, K11, and K12) are not highlighted in the
system flow diagram (D-302-231, sht 2) as components within the scope of license renewal and
subject to an AMR. The staff believes that these components have the FP intended functions
required to be compliance with 10 CFR 50.48 as stated in 10 CFR 54.4. The fire hydrants also
serve as the pressure boundary for the FP water supply system. LRA Section 2.1.1.4.1, “Fire
Protection,” states that the plant’s fire protection program meets the guidance of Appendix A to
BTP 9.5-1. For the fire hydrants, Appendix A to BTP 9.5-1, Section E.2.g, states that outside
manual hose installation should be sufficient to reach any location with an effective hose
stream. To accomplish this, hydrants should be installed approximately every 250 feet on the
yard main system. In addition, hydrants are the integral components for performing system flow
tests. Lack of maintenance on fire hydrants over time can result in partially close or shutting
valves and clogging hydrants with debris, all of these will affect system flow. Furthermore, fire
hydrants are subject to an AMR in accordance with 10 CFR 54.21, because they are the
passive and long-lived components. Clarify whether the fire hydrants should be in scope or
justify their exclusion.

(3 LRA Drawing D-302-231, sht. 3 - Fire Service - reactor building, intermediate building,
diesel generator building, fuel handling building, and control building.

The FP piping, fittings, and valves in the reactor building (at locations E5, E7, and ES8), fire hose
connections in the fuel handling building (at location B4), fire hose connection in the auxiliary
building (at location B13), fire hose connection in intermediate building (at location H4), and fire
hose connections in reactor building (at location E9) are not highlighted in the system flow
diagram (D-302-231, sht. 3) as components within the scope of license renewal and subject to
an AMR. However, the FP components perform a pressure boundary intended function with
rest of the FP water supply system. Clarify whether the FP piping, fittings, and valves and fire
hose connections in the reactor building, intermediate building, fuel handling building, and
auxiliary building at these locations should be in scope or justify their exclusion.

(4) LRA Drawing D-302-231, sht. 4 - Fire Service - turbine building and water treatment
building

The FP piping, fittings, valves, and fire hose connections in the turbine building (at locations D86,
E6, E7, ES, E9, E10, F7, F8, F9, and F10) are not highlighted in the system flow diagram
drawing (D-302-231, sht. 4) as components within the scope of license renewal and subject to
an AMR. However, these FP components perform a pressure boundary intended function with
rest of the FP water supply system in the turbine building that is in scope. Clarify whether the
FP piping, fittings, and valves in the turbine building at these locations should be in scope or
justify their exclusion.

(5) LRA Drawing D-302-231, sht. 5 - Valve Manifolds
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The FP piping, fittings, and valves in turbine building south, El 412’ (at locations J6 to J9) are
not highlighted in system flow diagram (D-302-231, sht. §) as components within the scope of
license renewal and subject to an AMR. However, these FP components at level EL. 412’ of
turbine building south area perform a pressure boundary intended function with rest of the FP
water supply system that is in scope. Clarify whether the FP piping, fittings, and valves in
turbine building south area at El 412’ should be in scope or justify their exclusion.

(6) LRA Drawing D-302-232 - Fire Service - halon and low pressure CO,

As shown in LRA drawing D-302-232, the computer BOP relay and technical support center
(TSC) equipment rooms are protected by a total flooding carbon dioxide (CO,) fire
extinguishment system utilizing 5-ton low pressure CO, storage tanks as the supply source.
However, the CO, system electric control panels and the IF&S system are not highlighted in the
system flow diagram as components within the scope of license renewal and subject to an
AMR. These components perform a pressure boundary intended function for the total flooding
CO, fire extinguishment system in the computer BOP relay and TSC equipment rooms. Clarify
whether these components should be in scope or justify their exclusion.

(7) LRA Drawing IMS-55-059, sht. 1 - Deluge Water Spray Systems - deluge valve station
in turbine building

The FP components for the valve station system in the turbine building are not highlighted in
the system flow diagram (IMS-55-059, sht. 1) as components within the scope of license
renewal and subject to an AMR. These FP components perform & pressure boundary intended
function with rest of the FP system that is in scope and subject to an AMR for license renewal.
Clarify whether these components should be in scope or justify their exclusion.

(8) LRA Drawing IMS-55-085, sht. 26 - diesel fire pump room in diesel generator building

The fire suppression system (including sprinklers with heat collectors) are installed in the diesel
fire pump room of the diesel generator building. The fire suppression system is not highlighted
in the system flow diagram (IMS-55-085, sht. 26) as components within the scope of license
renewal and subject to an AMR. However, the fire suppression system and its components
perform a pressure boundary intended function with rest of the FP system that is in scope and
subject to an AMR for license renewal. Clarify whether the fire suppression system and its
components should be in scope or justify their exclusion.

(9) LRA Drawing IMS-55-085-27-2 - Charcoal Filter Plenum Systems in auxiliary building,
control building, and reactor building

The manual deluge sprinkler system for the charcoal filter plenums (XAA-40A-AH and
XAA-40B-AH) in the auxiliary building are not highlighted in the system flow diagram (IMS-55-
085-27-2) as components within the scope of license renewal and subject to an AMR. This
manual deluge system provide a pressure boundary intended function for the charcoal filter
plenums in the auxiliary building. Clarify whether the deluge sprinkler system and its
components should be in scope or justify their exclusion.

(10) LRA Section 2.3.3.8 and the flow diagram drawings referenced in the LRA do not
identify the pre-action sprinkler system installed in the diesel generators room as systems within
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the scope of license renewal and subject to an AMR. Section 5.0 (F) (9), “Diesel Generator
Area” (item “d” on page 5.0-40) of the VCSNS FPER (Amendment 02-01), states that the
emergency diesel generators are protected by a pre-action sprinkler system. Since this system
performs a pressure boundary intended function for the FP water supply system in the
emergency diesel generator room, the pre-action sprinkler system and its components should
be within the scope of license renewal. Provide a technical justification for their exclusion.

VCSNS Response RAI 2.3.3.8-1

Appendix A to BTP 9.5-1 included ten specific quality assurance criteria (Section C of
Appendix A). VCSNS provided a detalled comparison of the provisions at VCSNS with
these criteria in the FPER, Section § Point-by-Point Comparison with Appendix A. The
FPER addresses Section C (Quality Assurance) of Appendix A by referring to responses
to the NRC questlions 421.77 and 421.78 in initial licensing of VCSNS. The VCSNS
response to 421.77 states In part “although the fire protection equipment is not
considered safety related, the QA Program for fire protection is part of the overall
program, and installation, testing, and subsequent operations for areas containing
safety related equipment are processed by procedures similar to those utilized for safety
related work.” These components serve to ensure the capabiliity to shutdown the reactor
and maintain it in a safe shutdown condition and to minimize radioactive releases to the
environment in the event of a fire. These Quality Related (QR) components are identified
by “QR” code flags on flow diagrams or are listed in the VC Summer CHAMPS Program
by tag number and identified by a “QR” in the safety class designation column.

The VCSNS Technical Specifications originally contained Fire Protection Program
commitments and reporting requirements. Amendment 79 to the VCSNS Technlcal
Specifications removed fire protection elements from the Technical Specifications.
Consistent with the recommendations of Generic Letter 86-10, Amendment 79 resulted in
the transfer of Fire Protection Program commitments and reporting requirements from
the Technical Specifications to plant procedures. This change resulted in the VCSNS
Fire Protection Program being completely described and controlled through the
combination of the FSAR/FPER and plant procedures rather than through the
combination of FSAR/FPER and Technical Speclfications. This transfer maintained the
program requirements in appropriate plant procedures and provided fiexibility by
allowing modifications to the program under the provisions of 10CFR50.59.

The portions of the FS system outside of the QR flags are isolatable by manual valves. If
required to be isolated, these portions can remain isolated indefinitely without affecting
the requirements of Appendix A to BTP 9.5-1. These portions are maintained by the Fire
Protection Program, however there are no Appendix A, BTP 9.5-1 requirements, only
insurance carrier requirements, for their maintenance. Should degradation occur in
these portions to the extent that a leak occurs such that pressure is reduced beyond the
capacity of the components used for FS pressure maintenance, the FS pumps will start,
thereby setting off an alarm in the Control Room. The capacity of each FS pump Is 2500
gpm at 125 psig. The electric FS pump starts at 95 psig decreasing. Should FS system
pressure continue to decrease, the diesel FS pump starts in paraliel to the electric FS
pump at 85 psig. Upon recelpt of the alarm in the control room, Auxiliary Operators
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would be sent to find and isolate the leak. Operabllity of the FS system required for
Appendix A, BTP 9.5-1 is thereby maintained.

(1)

)

The Alternate Fire Service Pumps and all associated valves, piping, fittings and
the diesel fuel tanks for the Alternate Diesel FS Pumps are not credited for fire
protection and therefore should not be In scope for license renewal. These
pumps were installed for fire service needs during the construction of the station
but are no longer used. They are isolated from the FS system by two closed
manual isolation valves. They are, however, maintained by the Preventive
Maintenance Program so that they could be available in an emergency.

The plping leading to the Turbine Building shown on drawing D-302-231, Sheet 1
should not be In scope for license renewal. These 1-1/2” diameter lines provide
FS system pressure maintenance directly from the Filtered Water (FI) system or
from the FS Jockey pump (also supplied from the Fl system). Both of these FS
pressure maintenance supply lines contain backflow preventers, as mandated by
SC DHEC to prevent raw water from entering into a potable water supply. Loss of
pressure boundary upstream of these pressure boundaries, including the FS
Jockey pump casing, would only affect the Fl system and would not impact the
FS system. A leak in the portion of the 1-1/2” piping that lies between these
preventers and the highlighted QR boundary valve can be readily isolated and
would not challenge the capacity of the FS pumps to provide adequate pressure
and flow to the QR portions of the FS system.

The portions of FS piping in the Circulating Water (CW) Pumphouse that are not
highlighted on drawing D-302-231, Sheet 1 should not be in scope for license
renewal. The test header piping for the FS pumps Is isolated from the FS system
by closed manual isolation valves. The 1-1/2” pump casing drains and vacuum
breakers would not challenge the capacity of the FS pumps to provide adequate
pressure and flow to the QR portions of the FS system.

As a result of discussions with the Staff on this issue, VCSNS wiil expand the
scope for license renewal to include the Fire Service Jockey pump and assoclated
piping and components. Associated piping and components are bounded by
XVT-6955-FS and XVM-6956-FS. Components added by this expansion of scope
are subject to screening. If screened in, the Fire Protection Program will manage
aging of these components.

The fire hydrants in question are not within scope and should not be highlighted
on drawing D-302-231, Sheet 2. The mechanical components of the FS system
needed for compliance to Appendix A to BTP-9.5-1 are located within the QR code
flags on the highlighted drawings, D-302-231, Sheets 1 - 5. The portions of the FS
system outside of the QR flags are isolatable by manual valves. These portions
can remain isolated indefinitely without affecting the requirements of Appendix A
to BTP 9.5-1. These portions are maintained by the Fire Protection Program,
however there are no Appendix A, BTP 9.5-1 requirements for their maintenance,
only Insurance carrier requirements. The fire hydrants in question are associated
with Fire Hose Houses 8, 9, 10, 16, 17, 18, 19, and 20. All of these hose houses
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)

4)

are located outside of the protected area. The fire hydrants in question are “non-
FPER” per present fire protection plant procedures. The requirements contained
in the present plant procedures concerning fire hydrants have not changed since
these requirements were transferred from the VCSNS Technical Specifications.

The mechanical components of the FS system needed for compliance to
Appendix A to BTP-9.5-1 are located within the QR code flags on the highlighted
drawings, D-302-231, Sheets 1 - 5. The portions of the FS system outside of the
QR flags are Isolatable by manual valves. These portions can remain isolated
indefinitely without affecting the requirements of Appendix A to BTP 9.5-1. These
portions are maintained by the Fire Protection Program, however there are no
Appendix A, BTP 9.5-1 requirements for thelr maintenance, only insurance carrier
requirements. The portion of plping In question in the reactor building (locations
ES, E7, and E8 on D-302-231 Sheet 3) is normally isolated per Criterion 5§6. The
highlighted portion of this piping is in scope for containment isolation only. The
unhighlighted fire hose stations at locations B4, B13, H4, and E9 of D-302-231
Sheet 3 provide fire protection to areas not containing safety related equipment.

The hose stations In question are “non-FPER” per present fire protection plant
procedures because they provide protection for areas not containing safety
related equipment. The requirements contained in the present plant procedures
concerning these hose stations have not changed since these requirements were
transferred from the VCSNS Technical Specifications.

As a result of discussions with the Staff on this issue, VCSNS will expand the
scope for license renewal to include fire hose connections identified by the Staff
on drawing D-302-231, Sheet 3 in the Fuel Handling Bullding (at location B4), in
the Auxiliary Building (at locations B13 and E9), and In the Intermediate Building
(at location H4). Components added by this expansion of scope are subject to
screening. If screened in, the Fire Protection Program will manage aging of these
components.

The mechanical components of the FS system needed for compliance to
Appendix A to BTP-9.5-1 are located within the QR code flags on the highlighted
drawings, D-302-231, Sheets 1 - 5. The FS system components not highlighted on
drawing D-302-231 sheet 4 are not in scope for license renewal, because they
provide suppression capability only for areas not containing safety related
equipment. The Turbine Building is separated from areas containing safety
related equipment by three-hour rated fire barriers. The hose stations in question
are “non-FPER” per present fire protection plant procedures. The requirements
contained in the present plant procedures concerning these hose stations have
not changed since these requirements were transferred from the VCSNS
Technical Specifications. The portions of the FS system outside of the QR flags
are Isolatable by manual valves. These portions can remain isolated indefinitely
without affecting the requirements of Appendix A to BTP 9.5-1. These portions
are maintalned by the Fire Protection Program, however there are no Appendix A,
BTP 9.5-1 requirements, only insurance carrier requirements, for their
maintenance.
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(5)

(6)

@)

As a result of discussions with the Staff on this issue, VCSNS will expand the
scope for license renewal to include fire hose stations identified by the Staff on
drawing D-302-231, Sheet 4 in the turbine bullding (at locations D6, E6, E7, E9,
D10, F7, F8, F9, and F10). Components added by this expansion of scope are
subject to screening. If screened In, the Fire Protection Program will manage
aging of these components.

The mechanlical components of the FS system needed for compliance to
Appendix A to BTP-9.5-1 are located within the QR code flags on the highlighted
drawings, D-302-231, Sheets 1 - 5. The FS system components not highlighted on
drawing D-302-231 sheet § are not in scope for license renewal, because they
provide suppression capabillity only for areas not containing safety related
equipment. The deluge systems in question are “non-FPER"” per present fire
protection procedures. There were no requirements for these systems In the
Technical Specifications when the Fire Protection Program requirements were
transferred from the Technical Specifications.

As a result of discussions with the Staff on this issue, VCSNS will expand the
scope for license renewal to include the valve manifolds identified by the Staff

on drawing D-301-231, Sheet § In the turbine building (at locations J6 to J9).

C Components added by this expansion of scope are subject to screening. If
screened in, the Fire Protection Program will manage aging of these components.

The CO, system electric contro! panels and the IF&S system are not within scope
for mechanical components in license renewal and should not be highlighted on
this drawing. The dashed lines on this drawing Indicate electrical signals only.
The only mechanical components in these panels are the ¥%” CO, sensing lines
feeding into the electric control panels that glve Indication that the system has
been charged. These lines terminate In a sealed pneumatic actuation assembly
that is an active component. There are no mechanical components on this
drawing that interface with the IF&S system. Electrical and instrument panel
enclosures are covered in the VCSNS Application in Table 2.4.4 of the Structures
and Structural Components Scoping and Screening Results.

Location D-13 on drawing D-302-231, Sheet 5, shows that the in scope Fire
Service plping to the Control Building charcoal plenums is continued on drawing
1MS-55-059-1. This drawing is provided, but does not show the actual
continuation of the FS system beyond the deluge valves. It only shows the
deluge valves again, which is the only thing highlighted on the drawing.

The other components on 1MS-55-059-1 are not in scope for license renewal. The
mechanical components of the FS system needed for compliance to Appendix A
to BTP-9.5-1 are located within the QR code flags on the highlighted drawings,
D-302-231, Sheets 1 - 5. The FS system components not highlighted on drawing
1MS-55-059, sheet 1 are not In scope for license renewal, because they provide
suppression capability only for areas not containing safety related equipment.
The deluge systems in question are “non-FPER” per present fire protection
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procedures. There were no requirements for these systems in the Technical
Specifications when the Fire Protection Program requirements were transferred
from the Technical Specifications. The portions of the FS system outside of the
QR flags are isolatable by manual valves. These portions can remain isolated
indefinitely without affecting the requirements of Appendix A to BTP 9.5-1. These
portions are maintained by the Fire Protection Program, however there are no
Appendix A, BTP 9.5-1 requirements, only insurance carrier requirements, for
thelr maintenance.

As a result of discussions with the Staff on this issue, VCSNS will expand the
scope for license renewal to include the valve manifolds identified by the Staff on
drawing 1MS-55-059, Sheet 1 in the Turbine Building. Components added by this
expansion of scope are subject to screening. If screened in, the Fire Protection
Program will manage aging of these components.

Although the suppression system for the Diesel Fire Pump Room Is shown on the
same drawing with the suppression system for the Diesel Generator Bullding, the
Diesel Fire Pump Room is not in the Diesel Generator Building. The fire
suppression system for the Diesel Generator Bulilding on this drawing (1MS-55-
085, Sheet 26) should be highlighted as in scope. The components In this system
are subject to an AMR and the aging of the components will be managed by the
Fire Protection Program. The fire suppression system for the Diesel Fire Pump
Room is in scope and is highlighted on the drawing.

There is no specification or requirement for heat collectors in the NFPA code.
Their installation was originally considered to be a good practice. These devices
are installed on sprinkler heads In areas where the air flow may delay the buildup
of heat necessary to actuate spray. The material is sheet metal. Because there is
no requirement or specification for these devices, they should not be included in
scope for license renewal. However, these devices are Inspected when the
associated sprinkler head is inspected per the Fire Protection Program.

The only filter systems that have FS piping in scope beyond the manual deluge
valve are the Emergency Safeguards Feature (ESF) filter systems: the Control
Room Emergency Filter Plenums and the FHB Charcoal Exhaust system. The
other charcoal filter plenums are not in scope. The mechanical components of
the FS system needed for compliance to Appendix A to BTP-9.5-1 are located
within the QR code flags on the highlighted drawings, D-302-231, Sheets 1 - 5.
The portions of the FS system outside of the QR flags are isolatable by manual
valves. These portions can remain isolated indefinitely without affecting the
requirements of Appendix A to BTP 9.5-1. These portions are maintained by the
Fire Protection Program, however there are no Appendix A, BTP 9.5-1
requirements, only insurance carrier requirements, for their maintenance. Also, a
manual deluge valve for each filter system normally provides pressure boundary
isolation from the rest of the FS system.

The fire suppression system for the Diesel Generator Building on drawing 1MS-
§5-085, Sheet 26 should be highlighted as in scope. The system is listed as an
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“FPER” system by the plant procedures that control the requirements for the Fire
Protection Program. The components in this system are subject to an AMR and
are encompassed by the component types listed in Table 2.3-24 of the LRA.

Section 2.3.3.9 Fuel Handling System

RAI2.3.3.9-1: The following components are shown to be within the scope of license
renewal on license renewal boundary drawing D-302-651:

fuel transfer tube

fuel transfer tube blank flange

mechanical fasteners for blank flange

valve body for fuel transfer tube gate valve

piping and valve body for vent line connected to fuel transfer tube

However, LRA Table 2.3-25 lists only the fuel transfer tube as a component subject to an AMR.
The fuel transfer tube and associated components perform a pressure boundary intended
function for both containment integrity and spent fuel pool leakage prevention. Clarify whether
each of the other components are included with the fuel transfer tube listed in the table. If not,
add the components to LRA Table 2.3-25 or justify their exclusion from being subject to an
AMR in accordance with the requirements of 10 CFR 54.4(a) and 10 CFR 54.21(a)(1).

VCSNS Response RAIl 2.3.3.9-1

Section 2.3.3.9 of the Application is Fuel Handling. The mechanical component in the FH
system that Is in scope Is the transfer tube and It is shown on Drawing D-302-651. The
Fuel Transfer Tube [ XNF0009-FH], including pipe, blind flange and slip-on flange is
installed inside a penetration sleeve. The Fuel Transfer Tube Is welded to the
penetration sleeve which connects the Fuel Transfer Canal In the sheltered environment
of the Fuel Handling Building to the Refueling Cavity inslide the Reactor Buillding. The
penetration sleeve itself Is a civil/structural commodity. This drawing (D-302-651) shows
the Spent Fuel Cooling System (SF) that is described in Section 2.3.3.22 of the
Application. FH only included the tube proper and the fiange located In the Reactor
Building. The associated gate valve (XVM-06737-SF), the test valve (XVG-06657-SF), and
test valve pipe are included in the SF section of the Application (Section 2.3.3.22).
Bolting Is not considered a separate component at VCSNS, but Is subject to inspections
required by ASME code.

Section 2.3.3.10 Gaseous Waste Processing System

RA! 2.3.3.10-1: The system flow diagram drawing, E-302-745, Rev. 3 (catalytic hydrogen
recombiner B), shows the piping of cooler condenser continuing to drawing E-302-743.
However, drawing E-302-743 is not included in the submittal nor referenced in Section 2.3.3.10
of the LRA. Explain whether the license renewal boundary of gaseous waste processing
system extends to drawing E-302-743. Please supply this drawing.
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VCSNS Response RA! 2.3.3.10-1

Drawing E-302-743 was not supplied with the Application. This drawing can be found in

the FSAR as Figure 11.3-4 sheet 2. I it were supplied as a markup, it would be the same
as the A recombiner shown on Drawing E-302-742. Drawing E-302-744 does provide the

detatll of the A Catalytic Hydrogen Recombiner. Drawing E-302-745 provides the detall of
the B Catalytic Hydrogen Recombiner.

RAI 2.3.3.10-2: The system flow diagram drawing, E-302-742, Rev. 11 (waste processing),
does not identify the heat-exchanger-shell-chemical-drain piping and valve 7938A to be within
the scope of license renewal. This piping and housing of the valve provide a pressure retaining
function and are passive and long-lived. Therefore, these components appear to be within the
scope of license renewal and subject to an AMR. Justify exclusion of these components from
the scope of license renewal and aging management review.

VCSNS Response RAI 2.3.3.10-2

The piping up to and including valves 7938A and 7938B are in scope. This piping and
valves are pressure boundary for the CC system. Drawings E-302-742, 743, 744 and 745
incorrectly show the safety class as "QRG" Instead of "safety class 3".

Section 2.3.3.12 Instrument Air. Supply System

RAI 2.3.3.12-1: FSAR Section 9.3.1.3 identifies the feedwater isolation valves as valves that
are required to function following an accident and that do not fail in a safe position after a loss
of air supply. These air operated valves are equipped with safety-related air accumulators to
allow operation of the valves following a loss of air supply from the instrument air system.
However, with the exception of the valve air operators, the applicant did not identify the
accumulators and the related components necessary for operation of the feedwater isolation
valves among the components identified in the drawings referenced in LRA Sections 2.3.3.12
and 2.3.4.5 as being within the scope of license renewal. The air operators for the feedwater
isolation valves were identified as being within the scope of license renewal on license renewal
drawing 1MS-25-898. Clarify whether the accumulators and the related components necessary
for the operation of the feedwater isolation valves are within the scope of license renewal and
subject to an AMR. If not, justify their exclusion from being subject to an AMR in accordance
with the requirements of 10 CFR 54.4(a) and 10 CFR 54.21(a)(1).

VCSNS Response RA! 2.3.3.12-1

Many components are typically supplied with various combinations of external-to-
actuator air accumulator tanks, check valves, pressure regulators and solenoid valves,
which may not be |A System designated, but were evaluated with the IA System. These
components are identified by the referenced drawings in Section 2.3.3.12 of the
Application. These components are included in the varlous line items of the Application
Table 2.3-27. The accumulator for the Feedwater Isolation Valve is incorporated into the
design of the valve actuator. The “accumulator” is included as a tank. Actuators are
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considered “active” components and are screened out as “not subject to Aging
management review.”

RAI 2.3.3.12-2: The license renewal drawings referenced in LRA Section 2.3.3.12 identified
the air accumulators and their associated components for the following valves and dampers as
components within the scope of license renewal:

control room outside air intake isolation dampers

service water makeup to component cooling water system isolation valves
emergency feedwater flow control valves

turbine-driven emergency feedwater pump steam isolation valve

main steam isolation valves

emergency diesel generator service water bypass valves

pressurizer power operated relief valves

However, the actuator housings associated with the above dampers and valves were not
included in the scope of license renewal. For the listed dampers and valves, clarify whether the
portions of the associated actuator housings that perform a passive pressure boundary
intended function are within the scope of license renewal and subject to an AMR. If not, justify
their exclusion from being subject to an AMR in accordance with the requirements of 10 CFR
54.4(a) and 10 CFR 54.21(a)(1).

VCSNS Response RAl 2.3.3.12-2

Valve actuators are considered “active” components and are screened out as “not
subject to Aging management review” based on 10 CFR 54.21(a)(1)(i).

The internal environment of air actuators is dried air. There are no aging effects that
require management for these carbon steel actuators in dry air.

Most of the actuators are in areas where leaking boric acid is not credible. Those in
areas where leaking boric acid may be found would be subject to Boric Acid Corrosion
Surveillances (B.1.2). These survelllances are performed to monitor the effect of leaking
acid not specific components.

The external environment of the actuators Is considered moist air. These actuators are
located in a sheltered (i.e. indoors, non-condensing) environment. In this type of
environment pitting and crevice corrosion are not considered aging effects that require
management. The actuator will remain dry and even if some general corrosion is
experienced it would not be severe enough to challenge the actuators abllity to perform
its intended function.

RAI 2.3.3.12-3: FSAR Section 9.2.1.2 states that the fire protection system serves as a
standby means of cooling the diesel generators. When the diesel generator is operating in the
emergency mode, the cross-connect valve automatically opens on high lube oil temperature or
high jacket water temperature. FSAR Section 9.3.1.3 states that these fire protection system
valves are equipped with quality-related air accumulators. Describe the basis for excluding
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these air accumulators and associated air components from the scope of license renewal when
the fire protection and service water system piping that interfaces at the valves is within the
scope of license renewal.

VCSNS Response RA! 2.3.3.12-3

These accumulators and assoclated components for these valves (XVG-03105A and
B-SW) are shown on Drawing B-817-048. They are highlighted and in scope.
Accumulators are listed as tanks in Application Table 2.3-27.

Section 2.3.3.14 Liquid Waste Processing System

RAI 2.3.3.14-1: Section 2.3.3.14 of the LRA states that the license renewal boundaries for the
liquid waste processing system are depicted in drawing E-302-735. Table 2.3-28 of the LRA
lists components of "condensers" and "heat exchangers" subject to an AMR. However, drawing
E-302-735 has identified only one heat exchanger, i.e., reactor coolant drain heat exchanger.
Where can one locate the other heat exchanger/s and condensers in the LRA?

VCSNS Response RAIl 2.3.3.14-1

Besides components for the Reactor Coolant Drain Tank, components for the Waste
Evaporator are also included for this section. The components for the Waste Evaporator
can be found on the Drawing 1MS-09-238 that was provided as a mechanical scoping
drawing. Drawing 1MS-09-238 should have been listed in Application Section 2.3.3.14.
The Waste Evaporator is shown on Drawing E-302-736, which is FSAR Figure 11.2-2,
sheet 2. This drawing was not provided as a mechanical scoping drawing as no
components shown are in scope.

Section 2.3.3.17 Radiation Monitoring System

RAI 2.3.3.17-1: LRA Section 2.3.3.17 states that the mechanical license renewal functions of
the radiation monitoring system are to provide post accident monitoring capability for the
containment activities and maintain system boundaries with the component cooling, spent fuel
cooling, and chemical and volume control systems. However, in system flow diagram drawings
D-302-611 (component cooling), D-302-651 (spent fuel cooling), and D-302-771 (nuclear
sampling), the license renewal boundaries of the radiation monitoring system are not defined in
these drawings. Also, Section 2.3.3.17 does not provide adequate information for the system
components related to these drawings. Please define the license renewal boundaries for the
system in these system flow diagram drawings.

VCSNS Response RA! 2.3.3.17-1

The only license renewal intended functions for the Liquid Radiation Monitors shown on
Drawings D-302-611, D-302-651, and D-302-771 are as pressure boundaries for the
Component Cooling, Spent Fuel Cooling, and Nuclear Sampling systems. Drawing
D-806-005 is a radiation monitoring system drawing that shows all of the components of
the monitors for the Component Cooling, Spent Fuel Cooling, and Nuclear Sampling
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systems. For Application Section 2.3.3.17, the Radiation Monitoring System Drawing
D-806-005 should have been the reference for Liquid Monitors rather than Drawings
D-302-611, D-302-651, and D-302-771.

The Area Radiation Monitors shown on Drawings D-806-010 and D-806-011 provide
required post accident containment monitoring capabillity and are environmentally
qualified. These radiation monitors perform this function using an ion chamber probe
inserted into the Reactor Bullding atmosphere; therefore, the intended function Is being
performed by instrumentation, not by mechanical components. Instrumentation Is
excluded from a mechanical aging review as outlined in 1T0CFR54.21(a)(1)(i) and (ii).

Section 2.3.3.18 Reactor Makeup Water Supply System

RAI 2.3.3.18-1: System flow diagram drawing D-302-791 (reactor makeup water supply
system) highlights the flow restrictors (XPS-009-MU, XPS-158-MU, XPS-93A-MU, XPS-93B-
MU) as components within the scope of license renewal. However, these passive and long-
lived components are not included in LRA Table 2.3-32 as components subject to an AMR.
These flow restrictors serve as a pressure boundary with the system piping in scope.
Therefore, the flow restrictors should be subject to an AMR. Please justify their exclusion.

VCSNS Response RAIl 2.3.3.18-1

These components are listed in Application Table 2.3-32 as orifices and are subject to an
Aging management review.

Section 2.3.3.21 Service Water System

RAI 2.3.3.21-1: The license renewal boundary drawings referenced in LRA Section 2.3.3.21
show numerous lines connecting temperature elements or temperature indicators to piping
segments that are within the scope of license renewal. However, although they often include
dimensional markings indicating they represent piping stubs, these connecting lines are not
identified as being in scope. Describe the typical configuration used to monitor flow stream
temperature in the service water system using temperature elements or temperature indicators.
Clarify which portions of these assemblies are subject to an AMR in accordance with the
requirements of 10 CFR 54.4(a) and 10 CFR 54.21(a)(1).

VCSNS Response RAI 2.3.3.21-1

Thermowells are used in temperature monitoring and are included In scope. They are
listed in Table 2.3.35 of the Application. The lines shown on the drawings are not piping,
they Iindicate the relative location of the thermowell or sensing location. The RTDs are
depicted as TE on the drawings. Temperature indicators (depicted as Tl on the
drawings) may be local (in a thermowell) or control board mounted. Thermowells
without a device of some kind in them are shown as TW. Thermowells with a device in
them will not have TW. The drawings were used for mechanical scoping and electrical
signals were not highlighted.
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RAI 2.3.3.21-2:  License renewal boundary drawing (D-302-222) shows that the service
water piping extends to drawing D-302-085 at locations D12 and H12 for backup supply to the
emergency feedwater pump suction and to drawing D-302-611 at locations B8 and G8 for
supply of component cooling water system makeup water. However, LRA Section 2.3.3.21 fails
to reference drawings D-302-085 and D-302-611 to include service water piping on these flow
diagrams within the aging management programs identified for the service water system. LRA
Tables 2.3-22 and 2.3-40, which present aging management results for the component cooling
water and emergency feedwater systems respectively, do not reference aging management
programs consistent with the component exposure to & raw water environment. A related issue
exists with regard to fire protection system piping that extends onto service water system
drawing D-302-222 at locations B8-9 and J8-9 for supply of backup cooling water to the
emergency diesel generators from the fire protection water system. Clarify how these piping
segments have been included in an AMR and what aging management programs apply to
these piping segments.

VCSNS Response RA! 2.3.3.21-2

The EF piping from SW up to the Check valves XVC-01034A and B-EF and XVC-~01022A
and B-EF is included in the scope of the Service Water System Reliability and In-Service
Testing Program.

The CC piping from SW up to the Check Valves XVC-09680A and B-CC is included in the
scope of the Service Water System Reliablility and in-Service Testing Program.

The SW piping starts at the first break down orifices XPS-0146A and XPS-147A and Is
included In the scope of the Service Water System Reliabllity and In-Service Testing
Program. Upstream of the orifices XPS-0146A and XPS-147A is included in the scope of
the Fire Protection Program.

Section 2.3.3.23 Thermal Regeneration System

RA| 2.2.3.23-1: LRA Section 2.3.3.23 states that the (boron) thermal regeneration system
(BTRS) is used as the deborating demineralizer to reduce reactor coolant boron concentration
towards the end of core life. LRA Table 2.3-37 lists heat exchangers (HX)-channel head, HX
(shell), HX (tube), and HX (tube-sheet) as the component types of the thermal regeneration
system subject to an AMR. System flow diagram drawing E-302-676, which contains the
thermal regeneration system and portion of the chemical and volume control system, shows the
letdown reheat HX, letdown chiller HX, and moderating HX in the boundary of the chemical and
volume control system. The drawing does not show any heat exchangers in the boundary of
the thermal regeneration system. LRA Table 2.3-8 lists HX-channel head, HX-shell, HX-tubes,
and HX-tube sheet as the components of the chemical and volume control system subject to an
AMR. Clarify whether the heat exchangers in LRA Table 2.3-37 for the thermal regeneration
system are those shown in LRA Table 2.3-8 for the chemical and volume control system. If so,
explain why the same heat exchangers should be listed in both tables.
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VCSNS Response RA! 2.3.3.23-1

Drawings were highlighted during the screening process according to individual
systems. Because there may be more than one system on a particular drawing, as in the
case of Drawing E-302-676, the screening process resulted in multiple copies of a
drawing showing highlighting for each system. These working coples are available on
site for inspection. The drawings supplied to the NRC are composite drawings showing
highlighting, in some instances, for multiple systems.

The Letdown Reheat, Letdown Chiller, and Moderating heat exchangers are BTRS
components and are the heat exchanger components listed in Application Table 2.3-37.
The only license renewal function for these components is pressure boundary for the
Chemical and Volume Control (CS) system. The heat exchanger components listed in
Table 2.3-8 are the CS heat exchangers: Regenerative, Excess Letdown, Seal water, and
Letdown.

Section 2.3.4.1 Auxiliary Boiler Steam and Feedwater System

RAI 2.3.4.1-1:  In LRA drawing D-302-051, the license renewal boundary of the auxiliary
boiler steam piping terminates at valves PCV 337 (at locations G11) and PCV 316 (at
locationd8), upstream of the two evaporators. In the same drawing, the license renewal
boundary terminates at mid-pipe of the 2 “ line that supplies the preheater, downstream at
valves TCV 325 (at location G10) and TCV 304 (at location G8). Typically, the license renewal
boundary for the lines upstream of large components with a significant amount of stored energy
terminates at the components that provide physical pressure boundaries per criterion 10 CFR
54.4(a)(2). Justify the differences in the license renewal boundary between the lines supplying
steam to the preheaters and the lines supplying steam to the evaporators.

VCSNS Response RAI 2.3.4.1-1

Highlighting on Drawing D-302-051 partially obscures the license renewal boundaries.
The license renewal boundaries terminate at the connections to the components, not at
mid-pipe or at the valves. The portions of the system In scope for license renewal are
found within the “QR” flags. Piping within the “QR” flags has been evaluated in the
current licensing basis to maintain system pressure integrity to prevent adverse
reactions with NSR equipment in certain areas of the Auxiliary Building for pipe rupture
considerations.

Section 2.3.4.2 Condensate System

RAlI 2.3.4.2-1: The condensate storage tank is the primary source of water for the
emergency feedwater system. In LRA drawing D-302-101, it appears that the10" atmospheric
vent pipe on the condensate storage tank (at location A11) provides vacuum protection for the-
tank. This vent pipe is not highlighted in the drawing as being in scope. The vent pipe has an
intended function to protect the tank and should be included in the scope of license renewal.
Justify its exclusion from being within the scope of license renewal and subject to an AMR in
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accordance with the requirements of 10 CFR 54.4(a)(1) and 10 CFR 54.21. Also explain why
this 10" vent pipe is not shown on the condensate storage tank in LRA drawing D-302-085.

VCSNS Response RAl 2.3.4.2-1

The 10” vent does not provide a license renewal intended function (the vent performs its
function by not being a pressure boundary). Plugging of this large vent is not a credible
aging effect; however, the Inspections for Mechanical Components, by inspecting the
exterior of the tank, will detect any degradation of this vent.

P&ID drawings (302 system flow diagrams) provide details with respect to piping and
piping components, but not necessarily to other components. Details for other
components are provided insomuch as they are pertinent to the system depicted on the
drawing. For instance, Drawing D-302-101 (Condensate) shows condensate piping
connections to the Condensate Storage Tank (CST), whereas Drawing D-302-085
(Emergency Feedwater) shows only Emergency Feedwater connections.

RAI 2.3.4.2-2: The condensate storage tank is a safety-related, safety class 2B component.
It appears that the piping attached to the condensate storage tank should be within the scope of
license renewa! up to the first isolation valve to meet the requirements of 10 CFR 54.4(a)(2).
However, in LRA drawing D-302-101, the piping is not shown to be within the license renewal
boundary. Justify why the piping attached to the condensate storage tank is not considered to
be in scope and subject to an AMR for license renewal.

VCSNS Response RAl 2.3.4.2-2

The Condensate Storage Tank (CST) is in scope for license renewal because one of its
functions is to supply the Emergency Feedwater (EF) system. The CST Is designed to
have a reserve volume dedicated for use by the EF system. This volume is maintained
by having the tank connections, except those required for the EF system, located above
this volume. All connections above this volume are not in scope for license renewal. All
connections below this volume are designated as EF components and are in scope for
license renewal.

Section 2.3.4.3 Emergency Feedwater System

RAI 2.3.4.3-1: In LRA drawing D 302-085, the license renewal boundaries terminate at
locked open valves, 1026 EF (at location G5), 1025A-EF (at location A5), and 1025B-EF (at
location E5). It appears that the 2" and 3" lines that extend upstream of these valves should be
within the scope of license renewal to meet the requirements of 10 CFR 54.4(a)(2). Please
explain why these 2" and 3" lines, downstream of these valves, are not highlighted up to, and
including, check valve 1027-EF (at location C4) as being within the scope of license renewal.

VCSNS Response RAIl 2.3.4.3-1

Each pump has its own recirculation line with a breakdown orifice. Each breakdown
orifice ensures that the pump can deliver required minimum flow for that pump with no
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other flow path established. The breakdown orifices are also small enough to ensure
flow to the Steam Generators without their isolation. After the breakdown orifice
isolation valves, the line classification changes to non-safety related and ties together in
a common line with a common check valve before flowing back to the Condensate
Storage Tank above the dedicated inventory. Although unlikely, fallure to establish
recirculation flow (such as failure of the check valve to open) has been examined. This
type of fallure is mainly of concern when approaching Hot Shutdown (RHR conditions)
when EF flow is being throttled back. In other words, fallure of the recirculation line to
allow fiow will not affect the abllity of EF to deliver 380 gpm to 2/3 SG’s within one
minute of initiation. This position was accepted as a part of the licensing basls of the
plant by the NRC.

Loss of condensate quality water due to postulated breakage of the non-safety classed
recirculation piping, downstream of the flow restriction orifices will not compromise
safe shutdown based on the provision of two trains of Service Water as backup. The
non-safety classed recirculation piping is low pressure moderate energy piping because
the orifice reduces the pressure and it is open ended into the CST. Under the rules for
postulated moderate energy piping cracks/leaks, cracks in the non-seismic connections
are considered as single initiating events and do not need to be postulated concurrently
with the effects of other initiating events.

The evaluation for “Criterla 2 Supplement To The Application” added portions of EW in
scope because of potential special interactions with safety related components.

Section 2.3.4.6 Gland Sealing Steam System

RAl 2.3.4.6-1: The gland seal system license renewal boundary drawing, D-302-141, Rev.
15, does not identify the housing of stop valve, S.V. # 1. This valve housing provides a
pressure retaining function and is passive and long-lived. Therefore, this component appears
to be within the scope of license renewal and subject.to an AMR. Justify exclusion of the valve
housing from the scope of license renewal and aging management review.

VCSNS Response RA! 2.3.4.6-1

The stop valves are In scope. They are shown on Drawing D-302-012 and included in
Application Section 2.3.4.7 Main Steam System. (The configuration of the Drawing D-
302-141 is different than other 302 drawings as it is based on a vendor drawing.)

Section 2.3.5 Criterion 2 Supplement to the License Renewal Application

RAI 2.3.5-1: The technical Report, “Criteria 2 Supplement to the Application for Renewed
Operating License (RC-02-0159),” did not fully address non-fiuid containing component groups
(e.g., ventilation ducts, instrument air valves, valve actuators, etc.) that are spatially orientated
near safety-related components. Although, LRA Section 2.3.3.1 has identified the components
of air handling and local ventilation duck-work that perform intended safety functions in scope.
However, certain non-fluid containing components may not have safety functions but have a
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spatial relationship with safety-related piping, such that there failure could adversely impact the
performance of an intended safety function. Explain whether any components of these groups
should be identified and treated as seismic 11/l components.

VCSNS Response RAl 2.3.5-1

Piping and piping system components, ventilation ductwork, and piping and component
insulation were specifically included in the supplement to the application. The review
conducted for the supplement included all system piping and ductwork regardless of the
internal environment, l.e. steam, treated water, raw water, gasses, air, etc. Piping and
piping system components do include valves, fittings and various piping components
located In the seismic portion of the piping. Ventilation ductwork includes damper
housing when contained in the seismic portions of the system. Piping and component
insulation was included as the portions or sections of insulation may support other
sections. ‘

The following information is from Christopher |. Grimes letter dated March 15, 2002 to
Mr. Alan Nelson and Mr. David Lochbaum subject; “License Renewal Issue: Guidance On
The Identification And Treatment Of Structures, Systems, And Components Which Meet
10 CFR 54.4(a)(2)” (Reference 7):

“For non safety-related SSCs which are not connected to safety-related piping
or components or are beyond the first seismic anchor past the safety/non-safety
interface, but have a spatial relationship such that thelr fallure could adversely
impact on the performance of a safety-related SSC’s Intended function, the
applicant has two options when performing Its scoping evaluation; a mitigative
option or a preventive option. With the mitigative option, the applicant should
demonstrate that plant mitigative features (e.g., pipe whip restraints, Jet
impingement shields, spray and drip shields, sefsmic supports, flood barriers)
are provided which protect safety-related SSCs from fallures of non safety-
related SSCs. Thils demonstration should show that the mitigating devices are
adequate to protect safety-related SSCs from fallures of non safety-related SSCs
regardiess of failure location (consideration can be given to the likelihood of
failure at a particular location based on sound engineering judgment). If this
level of protection can be demonstrated, then only the mitigative features need
to be included within the scope of license renewal. However, If an applicant
cannot demonstrate that the mitigative features are adequate to protect safety-
related SSCs from the consequences of fallures of non safety-related SSC'’s,
then the applicant should utilize the preventive option, which requires that the
entire non safety-related SSC be brought into the scope of license renewal. An
applicant may determine that, in order to ensure adequate protection of the
safety-related SSC, a combination of mitigative features and non safety-related
SSCs must be brought within scope. Again, it Is incumbent upon the applicant
to provide adequate justification for the approach taken with respect to scoping
of non safety-related SSCs in accordance with the Rule.”

VCSNS considers seismic supports for non-safety related components in scope as
structural commodities. These supports are “mitigative features” for components other
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than those listed above (piping and piping system components, ventilation ductwork,
and piping and component insulation). These mitigative features prohibit the
component from adversely effecting safety related equipment.

The environment for these seismically supported components is ambient air. These
selsmically supported components are located In a sheltered (i.e. indoors, non-
condensing) environment. In this type of environment piiting and crevice corrosion are
not considered aging effects that require management. The seismically supported
components will remalin dry and even if some general corrosion Is experienced it would
not be severe enough to challenge the actuators ability to remaln intact. Therefore no
aging management program would be required for the questioned seismically supported
components.

The seismically supported components may be In areas where leaking boric acid is
credible. In areas, seismically supported components would be subject to Boric Acid
Corrosion Survelllances (B.1.2). These survelllances are performed to monitor the
effects of leaking acid not specific components.

RAI 2.3.5-2: On page 5 of 56 of the technical report (RC-02-0159), the applicant stated that
code break piping is within the scope of license renewal to preclude adverse affects on safety-
related equipment and function. Please define the code break piping and in what situation a
pipe is considered as code break piping.

VCSNS Response RAl 2.3.5-2

Code break supports are those pipe supports on Non-Nuclear Safety piping which are
designed to ensure that significant stresses are not induced into Safety Related piping at
safety class boundaries. Specifically, the seismic effects of the Non-Nuclear Safety
piping are isolated from the Safety Related pipe. Code break supports protect essential
equipment by extending the design requirements for Nuclear Safety Related piping
beyond the class change until one support (at a minimum) in each of the three mutually
perpendicular transverse directions Is provided (or the equivalent). Code break piping is
the piping in the Non-Nuclear Safety piping from the code pipe to the outer most code
break support.

3.3  AUXILIARY SYSTEMS

Section 3.3.2.4.8 Fire Service System

RAI 3.3.2.4.8-1: (1)LRA Table 3.3-1 (ltem 6) lists components in reactor coolant pump oil
collect system of fire protection as a component group in the aging management program
(AMP). However, the AMP only requires one time inspection for these components. Explain

why these components should not be inspected periodically for managing aging.

(2 LRA Table 3.3-2 (Item 18) lists nozzles, piping, and fire hydrants of the fire service
system as a component type subject to aging management evaluation. This table does not
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identify any aging effect or mechanism to be evaluated for these components. However, the
components in this component type expose to outside environment (such as fire hydrants) and
are subject to corrosion that may results in loss of material due to pitting and microbiological
influenced corrosion. Provide basis for not identifying any aging effect/mechanism for ltem 18
aging management evaluation.

VCSNS Response RAl 3.3.2.4.8-1

The first five columns of Table 3.3-1 are NUREG-1801 listings. The sixth column Is the
VCSNS response.

NUREG-1801 recommends a one-time inspection for Reactor Coolant Pump Oil
Collection System components that are composed of carbon steel, copper, and brass.
The Reactor Coolant Pump Oil Collection System components at VCSNS are composed
of stainless steel. The purpose of the oll collection system is to contain oil should there
be a problem with a reactor coolant pump such that it leaks oll; therefore, it rarely
contains oil. Should the system collect any oil, the temperature of the oil would be at
Reactor Building ambient temperature, or above, such that moisture would not condense
out of the oil to pool in the system. For these reasons, VCSNS maintains that the
Reactor Coolant Pump Oil Collection system will not experience any aging effects
requiring management. This fact is conslistent with the operating experience reviews
conducted at VCSNS.

Table 3.3-2 concerns Auxiliary System components or material/environment
combinations not addressed by NUREG-1801. Item 18 of this table addresses
components that are normally in a standby mode where air is the predominant internal
environment. VCSNS external environments for these components are addressed in
Application Table 3.3-1, items § and 20.

APPENDIX B.1.5 FIRE PROTECTION PROGRAM

RAI B.1.5-1: LRA Appendix B.1.5, “Fire Protection Program,” states that the fire protection
program is consistent with XI.M26, "Fire Protection,” XI.M27, “Fire Water System”, and XI.M33,
“Selective Leaching of Materials,” as identified in NUREG-1801 and is enhanced in a specified
table of this appendix. In order for the staff to evaluate the adequacy of the applicant’s fire
protection AMP and reach a conclusion that it is consistent with NUREG-1801, the staff
requests the applicant to confirm the following:

(1) The additional guidance, which will be added to the diesel fire pump maintenance
procedures during enhancements in accordance with Chapter XI. M26 of NUREG-1801, should
ensure that the diesel-driven fire pump is under observation during the performance tests for
detecting any degradation of the fuel supply line (such as flow and discharge tests, sequential
starting capability tests, and controller function tests). ‘

(2) The guidance, which will be added to the carbon dioxide (CO.,) fire suppression systems
and fire damper inspection procedures in accordance with Chapter XI. M26 of the NUREG-
1801, should include periodic visual inspection to examine signs of degradation. Material
conditions that may affect the performance of the system (such as corrosion, mechanical



Document Control Desk
Attachment |
RC-03-0112

Page 33 of 36

damage, or damaged damper) are observed during inspection. Inspection should be performed
at feast once every month to verify that the extinguishing agent supply valves are open, and the
system is in an automatic mode.

(3) The specific guidance, which will be added related to fire door inspection, will ensure that
hollow metal fire doors are visually inspected for holes in the skin of the door based on the plant
specific frequency. Fire door clearances are also checked as part of an inspection. Functional
tests of fire doors are performed daily, weekly, or monthly (which may be plant-specific) to verify
the operability of the automatic hold-open, release, closing mechanism, and latches. The visual
inspections should detect any degradation of the fire doors prior to loss of the intended function.

(4) The NRC staff has issued an Interim Staff Guidance (1SG)-04, “Aging Management of Fire
Protection Systems for License Renewal” (in ADAMS Accession # 022260137, dated
December 3, 2002), to modify the FP AMP described in NUREG-1801 Chapter XI. M27. The
relevant portions of the ISG-04 are summarized below:

Staft Position for Wall Thinning of FP Piping due to Intemal Corrosion

Fire protection piping is typically designed for a 50-year life in industrial applications.
The limiting aging mechanism is general corrosion. Because the general corrosion of
FP piping is typically very uniform, loss of intended function as a result of catastrophic
tailure caused by wall thinning throughout the system is possible and needs to be
managed. However, internal inspections performed during each refueling cycle by
disassembling portions of the FP piping, as stated in NUREG-1801, Chapter XI. M27,
“Fire Water Systems,” may not be most effective means to detect this aging effect.
Each time the system is opened, oxygen is introduced into the system and this
accelerates the potential for general corrosion. Therefore, the staff reccommends that
the applicant perform a baseline pipe wall thickness evaluation of the fire protection
piping using a non-intrusive means of evaluating wall thickness, such as volumetric
inspection, to detect this aging effect before the current license term expires. The staff
also recommends that the applicant performs pipe wall thickness evaluations at plant-
specific intervals during the period of extended operation. The plant-specific inspection
intervals are determined by engineering evaluation performed after each inspection of
the fire protection piping to detect degradation prior to the loss of intended function. As
an alternative to pipe wall thickness evaluations, an applicant may use the existing
Chapter XI. M27.

As part of the review of this issue and the above stated approach, a concern was raised
as to the inspection specifications of the internal surface of below grade FP piping. The
staff acknowledges that some applicants may be able to demonstrate that the
environmental and material conditions that exist on the interior surface of below grade
FP piping are similar to the conditions that exist within the interior surface ot the above
grade FP piping. If an applicant makes such a demonstration, the staff agrees that the
results of the interior inspections of the above grade FP piping can be extrapolated to
evaluate the interior condition of the below grade FP piping. If not, additional inspection
activities are needed to provide reasonable assurance that the intended function of
below grade FP piping will be maintained consistent with an applicant's current licensing
basis for the period of extended operation.
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Staff Position for Testing of Sprinkler Heads

NFPA 25 (1999 Edition) Section 2.3.3.1, “Sprinklers,” states that where sprinklers have
been in place for 50 years, they shall be replaced or representative samples from one or
more sample areas shall be submitted to a recognized testing laboratory for field service
testing. NFPA 25 also contains guidance to perform this sampling every 10 years after
the initial field service testing.

The 50-year service life of sprinkler heads does not necessarily occur at the 50" year of
operation in terms of licensing. The service life is defined from the time the sprinkler
system is installed and functional. In most cases, sprinkler systems are in place several
years before the operating license is issued. However, sprinkler systems in some plants
may have been installed after the plant was placed in operation. The staff recommends,
in accordance with NFPA 25, that sprinkler head testing should be performed at year 50
of sprinkler system service life, not at year 50 of plant operation, with subsequent
sprinkler head testing every 10 years thereafter.

In order to adequately managing the water-based FP systems and components
(including sprinklers, nozzles, fittings, valves, hydrants, hose stations, stand-pipes,
water storage tanks, and aboveground and underground piping), the staff requests the
applicant to revise LRA Appendix B.1.5 in accordance with 1SG-04 and revise NUREG-
1801 Chapter XI. M27 to assure maintenance of the structures and components
intended function during the period of extended operation. The staff also requests the
applicant to discuss (1) how it plans to follow the guidance of the ISG-04, and (2) how
this will be reflected in LRA Appendix B 1.5 and conforms with the staff position, as
outlined above.

VCSNS Response RAI B.1.5-1

(1) Inthe present monthly surveillance test procedure for the Diesel Fire Pump, a visual
inspection of any leaks or abnormalities is required and documented. Any degradation
to the diesel fire pump fuel oil line would be detected during this pre-starting visual
inspection.

(2) The present survelllance test procedures for fire dampers require visual inspections
of fire dampers that specifically look for changes in appearance or abnormal
degradation. These surveillance test procedures are performed every 18 months. No
aging effects have been identified for the internal surfaces for carbon dioxide
suppression system components. Aging of the external surfaces for the components
will be managed by the Inspections for Mechanical Components. At VCS, the Carbon
Dioxide Fire Suppression System valve lineup Is required by the Fire Protection Program
to be performed every 92 days. The interval for the Carbon Dioxide Fire Suppression
System valve lineup was changed from monthly to quarterly under the provisions of
10CFR50.59.

(3) Current plant survelllance test procedures are performed on fire doors on a
minimum frequency of six months. These procedures require visual inspections of the
following: (a) Automatic Closing Mechanisms - to verify no oil leaks, hardware fasteners
are secure, and adjusting rods are in place and secure; and (b) Door Integrity - to verify
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latches are securely in place, free movement of bolts, bolt engages door strike, knobs
and surface hardware are firmly attached, door closes and latches on its own power, no
holes or breaks in the door skin, and no broken, damaged or cracked door glass.

As noted In Application Section B.1.5, VCSNS fire rated doors are inspected (as specified
above) at a frequency of every 6 months under the current licensing basis rather than the
bi-monthly frequency recommended in NUREG-1801, Section X1.M26. Based on VCSNS
and industry operating experience, the 6 month inspection frequency provides
reasonable assurance that degradation of a door is detected prior to loss of function.

(4) Section B.1.5 of the LRA lists the wall thickness evaluations as an enhancement to
the Fire Protection Program. VCS will perform the wall-thickness evaluations of above
ground fire protection piping prior to the end of the current operating term (August 6,
2022). Subsequent evaluations will occur at 10-year intervals thereafter. At VCSNS, the
internal surfaces of underground piping for fire service is cement lined. No aging effects
have been identified for the internal surfaces of cement lined piping in a raw water
environment.

Section B.1.5 of the LRA lists the sprinkler testing/replacement as an enhancement to
the Fire Protection Program. Testing/replacement will be performed in accordance with
NFPA Code 25, which states that this should be done prior to year 50 of sprinkier system
life, with subsequent testing performed at 10 year intervals. To ensure testing Is
performed prior to year 50 of sprinkler system life, VCS will perform this testing prior to
the end of the current operating term (August 6, 2022).

RAI B.1.5-2: The staff is concerned that the applicant's AMP for FP systems and components
may not adequately manage the aging of the protective coatings in steel structure, since neither
NUREG-1801 Chapters XI. M26 nor XI. M27 address aging effects for the protective coating.
On this basis, the staff requests the applicant to identify any steel structures within the scope of
license renewal and subject to an AMR which depend on coatings to protect steel structures
from aging-related degradation. For any such coatings, describe the aging management
activities that manage the aging effects for the coatings and identify what AMP performs these
activities.

VCSNS Response RAI B.1.5-2

The VCSNS Fire Protection Program (as described in Application Section B.1.5) is
focused primarily on the fire protection system components, fire barriers and seals, and
fire doors (consistent with GALL Sections XI.M26 and XL.M27). Steel structures
(including structural steel components) within the scope of license renewal are

identified by bullding in Application Section 2.4 and TR00170-003. Additionally, all
structural steel has a protective coating which provides protection against age-related
degradation. As noted in Application Table 3.5-1 (ltem 16), aging of steel components is
managed by the Maintenance Rule Structures Program as described In Application
Section B.1.18. This program inspects structural steel for integrity via visual inspections
of coatings for degradation such as peeling, flaking, blistering, rusting , scaling, etc. For
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contalnment steel structures (liner), AMPs described In Application Sections B.1.11,
B.1.15 and B.1.16 also apply.
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Attachment Il
Responses to Request for Additional Information (RAI) for the Review of the License
Renewal Application for Virgil C Summer Nuclear Station
Sections 2.4, 2.5, 3.6, and Appendix B
Accession No. ML030900596

2.4 SCOPING AND SCREENING RESULTS: STRUCTURES
2.4.1 Reactor Building

RAI 2.4.1-1: LRA Section 2.4.1, “Reactor Building,” states that the reactor building consists of
a cylindrical wall, a shallow-dome roof and a foundation mat with a depressed incore
instrumentation pit under the reactor vessel. The foundation mat bears on fill concrete that
extends to competent rock. Table 2.4-2, "Reactor Building Component Types Subject to Aging
Management review and Their Intended Functions,” lists Foundations as a component type.
Since Table 3.5-1,ltem 9, lists reduction in foundation strength due to erosion of porous
concrete subfoundation as an AMR result for the foundations in Table 2.4-2, the staff interprets
that component type “foundations” to include the foundation mat and the fill concrete, which is
the-subfoundation. Verify whether the stafi’s interpretation is correct. If not correct, state what
the foundations consist of. The auxiliary building, control building, fuel handling building,
intermediate building, turbine building, and service water discharge structure are also supported
on fill concrete, and Foundations is also listed as a component type for these structures.
However, Table 3.5-1,ltem 9, is not listed as an AMR resutlt for these buildings. Clarify why
Table 3.5-1,ltem 9, is listed as an AMR result only for the reactor building but not for other
buildings whose foundations are also supported on a fill concrete subfoundation.

VCSNS Response RAI 2.4.1-1

Table 3.5-1, ltem 9, Is addressed in the Application only for completeness in using the
GALL tabular format and listings. Porous concrete is not used at VCSNS.

1) Fill concrete is addressed In detail in Response to RA! 3.5-6, concluding that it
does not perform an intended function and does not require evaluation under any
aging management programs. “Foundations” as listed in Application Table 2.4-2
include only the design structural foundations which are above the fill concrete.

2) Table 3.5-1, ltem 9, Is not listed as an AMR result for the Auxiliary, Control, Fuel
Handling, Intermediate, Turbine, and Service Water Discharge Structures since
the GALL did not identify this specific aging effect (erosion of porous concrete) in
the tabular listing for “Class 1 Structures”. In alignment with the GALL, this item
was only addressed under Reactor Building. [Note that only the Reactor,
Auxiliary and Control Buildings have underlying fill concrete.]
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RAI 2.4.1-2: Section 2.4.1.3, “Penetrations,” states that double O-rings are used to seal the
doors of two personnel airlocks and an equipment hatch and are not considered a long-lived
components because they are tested and replaced when warranted by their condition, and
therefore do not require an AMR. According to 10 CFR 54.21 (a)(1)(ii) a component which is not
subject to replacement based on a qualified life or specified time period is subject to an AMR.
Since the O-rings may fail in the intervals between tests and you did not indicate that the
O-rings have a specified time period for replacement, provide a justification that the O-rings
meet the requirement of 10 CFR 54.21(a)(1)(ii).

VCSNS Response RA! 2.4.1-2

Containment hatches are “components” that meet the requirement of 10 CFR 54.21
(a)(1)(i) and are subject to an AMR as described In the Application. O-rings are
considered as “parts” of these components and are not individually identified as
meeting the requirements of 10 CFR 54.21(a)(1)(ii). Regardless, aging management of
containment hatches (including all parts) is required to meet 10 CFR 50 Appendix J;
therefore, implementation is under the Appendix J Leak Rate Testing Program
(Application Appendix B.1.12). Plant procedures require that hatch seal leakage be
tested within seven days following any door operation to ensure that containment
integrity is achieved, thus ensuring functional integrity of the seals.

RAI 2.4.1-3: Table 2.4-2, "Reactor Building Component Types Subject To Aging Management
Review and Their Intended Functions”, lists “Anchorage”, “Anchorage/Embedments (exposed
surfaces),” and “Embedments” as component types requiring AMR. Since the first half of the
component type Anchorage / Embedments is Anchorage, which is identical to the component
type Anchorage, and the second half is identical to the component type Embedments, This is
confusing. Clearly describe each component type so that staff can distinguish the three
component types.

VCSNS Response RAl 2.4.1-3
At VCSNS, general definitions of these component types are as follows:

1) Anchorage - Cast in-place anchor bolts.

2) Anchorage / Embedments (exposed surfaces) - Includes support bearing plates,
other anchor bolts such as Hilti Bolts or embedments for attachment such as
Unistrut.

3) Embedments - Flat plates embedded in concrete surfaces (walls, cellings, etc.)

which are anchored with Nelson Studs. Flat plates are used as attachment plates
for welded supports.
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RAI 2.4.1-4: Indicate whether there are any masonry block walls in the reactor building which
are subject to AMR.

VCSNS Response RAl 2.4.1-4

1) There are no masonry block walls in the Reactor Building, nor does Application
Table 2.4-2 (Reactor Building) include masonry block walls.

2) As noted in Application Table 3.5-1 (ltem 20), masonry block walls are not used in
nuclear safety related structures at VCSNS.

3) Note that Application Table 2.4-4 (Control Building) and Table 2.4-6 (Fuel Handling
Building) are slightly confusing in that “ Masonry Block, Brick Walls, or
Knockdown Walls” are listed. These structures do not contain masonry block
walls, rather knockdown walls constructed of reinforced concrete within an
embedded structural steel sieeve. This design concept was used at VCSNS to
allow for future openings within walls.

2.4.2 Other Structures

RAI 2.4.2-1: LRA Section 2.4.2.1, “Auxiliary Building,” of the LRA states: “The Hot Machine
Shop is a steel framed building with metal siding designed to withstand earthquake loads and
tornado wind loads to the extent required tor prevention of damage to seismic Category |
structures. The north wall of the Auxiliary Building is separated from the Hot Machine Shop by
a seismic gap. The failure of the Hot Machine shop will not prevent the satisfactory
accomplishment of any required safety-related functions. The Hot Machine Shop is therefore
not subject to an aging management review.” Does your statement mean that the Hot Machine
Shop was so designed that it will not collapse under earthquake loads and tornado wind loads
or that it may collapse but it will not impact on, or be in contact with, seismic Category |
structures? Does the word “failure” in your statement include the collapse of the Hot Machine
Shop? If not, define the kind of failure. Your statement appears to be a reason for including
the Hot Machine Shop from scope, but not for excluding it from an AMR. LRA Table 2.2-2,
“Structural Scoping Results,” lists the Hot Machine Shop as in scope, the reason being that its
intended functions are those that meet the requirements of 10 CFR 54.4(a)(2), and involve a
seismic Il/l concern. Your statement in Section 2.4.2.1 appears to be inconsistent with the
intended functions listed in Table 2.2-2. Clarify whether or not the Hot Machine Shop is in
scope and requires an AMR, and provide a justification for your determination.

VCSNS Response RA! 2.4.2-1

This RAl is correct In that the Application Is contradictory for including the Hot Machine
Shop in scope. Application Table 2.2-2 was extracted from the VCSNS Scoping Report
which identified the Hot Machine Shop as initially in scope due to the potential for
seismic interaction with the Auxiliary Building. During the Screening process, it was
subsequently determined that fallure of the Hot Machine Shop would have an
insignificant impact on the Auxiliary Building, and would not prevent satisfactory
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accomplishment of any safety related functions. Therefore, since it does not actually
perform an intended function, it was taken out of scope.

The statement in Application Section 2.4.2.1 Is correct in that the fallure of the Hot
Machine Shop will not prevent the satisfactory accomplishment of any required safety
related functions, and is thus not subject to an aging management review. Supporting
Technical Reports will be revised to delete the Hot Machine Shop from the scope of
license renewal.

RAl 2.4.2-2: LRA Section 2.4.2.1, “Auxiliary Building,” states that the southwestern portion of
the auxiliary building supports two large tanks, the refueling water storage tank and the reactor
make-up water storage tank. The staff finds that these two tanks are not listed in Table 2.4-3
*Auxiliary Building Component Types Subject To Aging Management Review and Their
Intended Functions”. If you determine that these two tanks are subject to an AMR, provide the
information on component type, intended functions, and AMR results for these two tanks. If
not, provide a justification for their exclusion.

VCSNS Response RAI 2.4.2-2

The Refueling Water Storage Tank and the Reactor Make-Up Water Storage Tank are
both in scope and included in the Application with thelr respective mechanical systems.
The Refueling Water Storage Tank Is discussed in Section 2.3.2.5 and Table 3.2-2, ltems
1 and 7. The Reactor Make-Up Water Storage Tank Is discussed in Section 2.3.3.18 and
Table 3.3-2, items 1 and 20.

RAI 2.4.2-3: The staff finds that you did not list grout as a component that requires an AMR in
Section 2.4. Indicate whether grout is subject to an AMR. If you determine that grout is subject
to an AMR, provide the information on component type, intended functions, and AMR results for
the grout. If not, provide a justification for its exclusion.

VCSNS Response RAl 2.4.2-3

In the Application 2.4 Tables, grout is generically included as a component type under
“Equipment Pads” for each structure even though it is not specifically listed as an
individual component type. In the supporting technical reports, grout is not Identified as
an individual commodity type, rather included under the commodity grouping of
“concrete”, and subject to the same AMPs.

2.5 SCOPING AND SCREENING RESULTS: ELECTRICAL

RAIl 2.5-1: Appendix B of NEI 95-10 identifies uninsulated ground conductors, isolated-base
bus, non-segregated-phase bus, and segregated-phase bus, as passive components. In
Section 2.5 of the LRA, you indicate that these components were screened out. In addition,
you indicate that they are considered out of scope for license renewal because they do not
perform any intended functions. Explain why each of these passive components performs no
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intended function at VCSNS defined in 10 CFR 54.4. For uninsulated ground conductors,
amplify in your response how each of the following criteria is addressed.

(a)

(b)

(c)

GDC 3, “Fire Protection,” states: “SSCs important to safety shall be designed ... to
minimize ... the probability ... of fires.” Explain why uninsulated ground conductors are
not relied on (or credited) in safety analyses or plant evaluations in the design of SSCs
important to safety to minimize the probability of fires pursuant to GDC 3.

GDC 17, “Electric Power Systems,” states “Provisions shall be included to minimize the
probability of losing electric power from any of the remaining supplies as a result of, or
coincident with, the loss of power generated by the nuclear power unit, the loss of power
from the transmission network, or the loss of power from the onsite electric power
supplies.” Explain why uninsulated ground conductors are not relied on (or credited) in
safety analyses or plant evaluations in the design of SSCs important to safety pursuant
to GDC 17. As a part of this explanation clarify (1) why unisulated ground conductors
are not relied on to meet GDC 17 in the design of loss of power instrumentation for
opening the offsite power supply breaker to the 7200 volt Class 1E bus, (2) the
preferred offsite power system including the switchyard and transmission network to
assure onsite electrical safety system are capable of withstanding electrical system
disturbances (e.g., electrical faults, lightning surges), and (3) the EG - Generator & Main
Transformer system to assure onsite electrical safety systems are capable of
withstanding electrical system disturbances (e.g., electrical faults, lightning surges)].

Section 2.1.1.3.3 of LRA states “Electrical systems and portions of electrical systems
that are non-safety-related but whose failure could prevent the satisfactory
accomplishment of any of the functions identified in 10 CFR 54.4(a)(1)(i), (ii), and (jii)
[Reference 2.1-1] are within the scope of license renewal (as outlined in 10 CFR
54.4(a)(2)).” And the LRA further indicates in table 2.2-3 that the “EC - Grounding &
Cathodic Protection” system is out of scope of license renewal. However, the following
statements in the FSAR imply that failure of grounding systems could prevent the
satisfactory accomplishment of a function identified in 10 CFR 54.4(a)(1)(i), (ii), and (jii)
and should therefore be considered within the scope of license renewal (as outlined in
10 CFR 54.4(a)(2)). The FSAR on page 8.3-17 states: “A low impedance ground return
path is provided to facilitate the operation of ground fault detection or protective devices
in the event of ground fault or insulation failure on any electrical load or circuit.” In
addition, the FSAR states: “... over-current protection exists for the cables in the non-
Class 1E trays so that they cannot be a hazard to the Class 1E trays whose separation
distance has been violated.” Clarify why grounding systems should be considered
outside the scope of license renewal.

A followup question was received on May 15, 2003, from the NRC project manager as follows:
“In addition to passive component commodity groups of uninsulated ground conductors,
isolated-phase bus, nonsegregated-phase bus, and segregated-phase bus identified in RAIl 2.5-
1, Appendix B of NEI 95-10 also identifies as passive; Elements, RTDs, Sensors,
Thermocouples, Transducers (e.g., conductivity elements, flow elements, temperature sensors,
radiation sensors, watt transducers, thermocouples, RTDs, vibration probes, amp transducers,
frequency transducers, power factor transducers, speed transducers, var. transducers, vibration
transducers, voltage transducers). Expand the response to question 2.5-1 to explain why each
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of these passive components are not passive as stated in the NEI guidance or do not perform
any intended functions pursuant to 10 CFR 54.4(a)(2)."

VCSNS Response RA! 2.5-1

VCSNS has only one application for bus duct, the isolated phase bus duct from the Main
Generator to the Main Power Transformer In the Generator & Main Transformer (EG)
System. This application Is not in scope, as it is not credited as one of the two preferred
sources for providing offsite power. See response to RA! 2.5-4 for further detall.
Insulated cables are credited for providing ofisite ESF power. These insulated cables
on the plant system portion of the offsite power grid will be included in the Non-EQ
Insulated Cable and Connection Inspection Program.

Regarding the NEI 95-10 Appendix B commodity group of “Elements, RTDs, Sensors,
Thermocouples, Transducers”, NEI 95-10, Revision 3, Appendix B, ltem 84 states that
from an electrical standpoint, the “Elements” commodity group Is considered active and
therefore screened out of consideration. From a pressure boundary standpolnt, these
elements are not considered in LR scope because they are not pressure boundary at
VCSNS. RTDs at our plant, for example, are contained within thermowelis and not
subject to pressure boundary considerations. Any of the NEI 95-10 listed examples of
elements, as well as other electrical devices that maintain a pressure boundary, are
addressed within the Mechanical or Structura! LR reviews.

Regarding uninsulated ground conductors (reference the EPRI License Renewal
Electrical Handbook 1003057 December 2001), these are electrical conductors (e.g.,
copper cable, copper bar, steel bar) that are uninsulated (bare) and are used to make
ground connections for electrical equipment. Uninsulated ground conductors are
connected to electrical equipment housings and electrical enclosures as well as metal
structural features such as the cable tray system and building structural steel.
Uninsulated ground conductors are isolated or insulated from the electrical operating
circuits. Uninsulated ground conductors enhance the capability of the electrical system
to withstand electrical system disturbances (e.g., electrical faults, lightning surges) for
equipment and personnel protection.

Uninsulated ground conductors do not include instrument grounding conductors or
computer grounding conductors since these grounding conductors are insulated. Being
insulated, in-scope instrument and computer grounding conductors are included in the
aging management review of the general population of non-EQ Insulated cables and
connections. :

Uninsulated ground conductors are installed in the Grounding and Cathodic Protection
System (EC). This system is designated as non safety-related and does not meet the
criteria of §54.4(a)(1).

Guidance for the application of the criteria of §54.4(a)(2) is provided in Section Ill.c.(iii) of
the SOC to 10 CFR Part 54 and is provided below:
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SOC to 10 CFR Part 54, Section lll.c.(iil) [E0FR2246

“Pre-application rule implementation has indicated that the description of
systems, structures, and components subject to review for license renewal could
be broadly interpreted and result in an unnecessary expansion of the review. To
limit this possibllity for the scoplng category relating to nonsafety-related
systems, structures, and components, the Commission intends this nonsafety-
related category (§54.4(a)(2)) to apply to systems, structures, and components
whose faillure would prevent the accomplishment of an intended function of a
safety-related system, structure, and component. An applicant for license
renewal should rely on the plant’s CLB, actual plant-specific experience, industry-
wide operating experience, as appropriate, and existing engineering evaluations
to determine those nonsafety-related systems, structures, and components that
are the initial focus of the license renewal review. Conslideration of hypothetical
failures that could result from system interdependencies that are not part of the
CLB and that have not been previously experienced is not required.”

The consideration of uninsulated ground conductors and multi point grounding
connections within the EC system as a non-safety-related system which may impact a
safety function would be based upon hypothetical fallures resuiting from system
interdependenclies, which are not a part of the CLB and have not been experienced.

Per the nonsafety-related criterion of §54.4(a)(2), all nonsafety-related electrical systéms
and components whose fallure could prevent satisfactory accomplishment of any of the
functions identified in §54.4(a)(1)(i), (ii) or (ili) are in scope.

The nonsafety-related scoping criterion of §54.4(a)(2) is not a function-based criterion
but a fallure-based criterion. To further understand this scoping criterion and how a
nonsafety-related system or component could be within scope, the language of this
criterion Is expanded In Chapter 6 of the License Renewal Electrical Handbook, EPRI
1003057, (page 6-6) as follows:

License Renewal Electrical Handbook

“A nonsafety-related system or component is not in scope (per §54.4(a)(2)) unless

its failure would:

e cause a loss of the integrity of the reactor coolant pressure boundary,

¢ cause a loss of the capabllity to shut down the reactor or the capability to
maintain It in a safe shutdown condition, or

¢ cause a loss of the capability to prevent or mitigate the consequences of
accidents that could result in the potential offsite exposure specified in
§54.4(a)(1)(iii).”

This nonsafety-related failure is a single fallure as discussed in licensing and station
design documents. Single fallures are considered as part of the current licensing basis
for VCSNS. VCSNS is in conformance with licensing commitments concerning single
failure as contained in Section 3.1, “Conformance with General Design Criteria” of the
FSAR. Criterion 17 - Electrical Power Systems iIs excerpted below:
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FSAR Section 3.1, Conformance with General Design Criteria
Criterion 17 - Electrical Power Systems

“...The onsite electrical power supplies...and the onsite electric distribution
system, shall have sufficlent independence, redundancy, and testability to
perform their safety functions assuming a single fallure....”

Based on conformance with single failure criteria as outlined in the VCSNS FSAR, no
uninsulated ground conductor failure would prevent satisfactory accomplishment of any
of the safety-related functions identified in §54.4(a)(1)(l), (ii) or (iil). Uninsulated ground
conductors, therefore, do not meet the nonsafety-related scoping criterion of §54.4(a)(2).

With regard to the quote from the VCSNS FSAR page 8.3-17, and subsequent mention of
overcurrent protection In cases of cable tray separation violation, the acceptabillity of the
separation violations are well documented as discussed in the FSAR Section 8.3.1.4.
Based on conformance with single failure criteria as outlined in the VCSNS FSAR and
discussed above, no uninsulated ground conductor failure would prevent satisfactory
accomplishment of any of the safety-related functions of those overcurrent protective
devices relied upon for cable protection. In addition, these overcurrent protective
devices are periodically tested IAW electrical breaker survelllance testing requirements
at VCSNS. (Reference FSAR Section 8.3.1.4.1 (4).) Uninsulated ground conductors do
not provide circuit protection (over-current protection) - electrical circuit protection is
provided by circuit breakers and isolation devices to prevent single (common-mode)
failures. Equipment grounds are more directed at personnel safety than equipment
protection.

Uninsulated ground conductors are not relied upon in safety analyses or plant
evaluations to perform a function that demonstrates compliance with the Commission’s
regulations for fire protection (FP), environmental qualification (EQ), pressurized thermal
shock (PTS), anticipated transients without scram (ATWS), or to address station
blackout (SBO). Given this, uninsulated ground conductors are not relied upon in safety
analyses or plant evaluations to perform a function that demonstrates compliance with
the Commission’s regulations Identified in §54.4(a)(3).

Unlike Turkey Point and St. Lucie plants, other plants undergoing license renewal
activities, including VCSNS, have not found uninsulated ground conductors to be within
the scope of license renewal. At Turkey Point and St. Lucie, uninsulated ground
conductors are specifically identified in their Fire Protection commitments (for lightning
protection in the switchyard) and are in scope only for the Fire Protection scoping
criterion. VCSNS has no such commitment.

NRC reference to excerpts of the introductory sentence of GDC 3 as implied reason to
treat uninsulated ground conductors as potentially Impacting safety systems from a fire
protection standpoint seems to be taken out of context. GDC 3 is referring to the design
related to materials and location of SSCs to preclude the probability and minimize the
effect of fires. Since uninsulated ground conductors have no combustible organic
materials associated with them, they were not a consideration within the first sentence
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of GDC 3. Fire protection analysis did not consider uninsulated grounds because they
are not relied upon for fire protection/prevention.

In conclusion, uninsulated ground conductors are not within the scope of license
renewal because the scoping criteria of §54.4(a)(1), §54.4(a)(2) or §54.4(a)(3) are not met.

RAIl 2.5-2: Section 2.5 of the LRA does not identify fuse holders as part of any commodity
group or in scope for aging management review. Clarify which commodity group fuse holders
belong to.

VCSNS Response RAl 2.5-2

Due to recent industry and NRC meetings and the issuance of a fuse holder ISG,
in-scope, non EQ, passive fuse blocks, not a part of a larger active equipment or active
device enclosure, will be included in-scope, within the same commodity group as
terminal blocks. This Is the Cables and Connections commodity group of NEI 95-10.
Fuse holders will be specifically included in our scoping, screening, and aging
management review methodology and will be handled in a manner consistent with the
recently approved ISG-5 on Fuse Holders. Also see the Response to RA! 3.6-5.

RAI 2.5-3: Table 2.2-3 of the LRA indicates that the EP - Emergency Power system is out of
scope for license renewal. Explain why the EP - Emergency Power system is out of scope for
license renewal.

VCSNS Response RAl 2.5-3

System EP Is a system designator with no assigned set of Installed permanent plant
components. The system functions are covered in other systems. The CHAMPS
database shows that this system has no equipment or components assigned to it, while
the designation may be used to generate a repetitive task in the database (i.e., a dummy
field). This system’s functions are covered in other systems.

RAIl 2.5-4: Table 2.2-3 of the LRA indicates that the EG - Generator & Main Transformer
system is out of scope for license renewal. Explain why the EG - Generator & Main
Transformer system is out of scope for license renewal. With main transformer and EG-
Generator system bus duct failure, clarity how the two pretferred oftsite circuits are isolated.

VCSNS Response RAIl 2.5-4

The EG system provides for the transmission of power from the site. The handling of
plant loads, which are in the LR scope, is provided by one of the two preferred paths of
ofisite power, which do not include system EG [reference FSAR 8.1]. The Main
Generator bus Is not used by either of the two preferred sources of offsite power and Is
isolated by the associated substation 230 KV circuit breaker OCB-8892. The main
electrical generator bus is not subject to aging management because it does not meet



Document Control Desk
Attachment Il
RC-03-0112

Page 10 of 19

any of the criteria in 10 CFR 54.4(a). The main transformer is in the same category, and
system EG is not relied upon for any In-scope electrical back feed in response to an SBO
event. The system is therefore not in the scope of license renewal consideration.

The boundary of the plant systems portion of the offsite power grid for the two preferred
sources of ofisite power is shown on a drawing, which has been furnished for your
information as requested.

It should be noted that the 230KV preferred source of offsite power comes from
switchyard 230KV bus 3. A mistake was made In the LRA Section 2.1.1.1.4, Table 2.2-2
[Electrical Substation; Transmission Towers and Foundations], and Section 2.5.4, which
refer to 230KV bus 1. The correct 230KV preferred source of offsite power is 230KV

bus 3.

4.4. Environmental Qualification (EQ)

RAl 4.4-1: Section 4.4 (3" paragraph) of the LRA indicates that each of the EQ
documentation binders contains or references either a calculation of qualified life or an
evaluation to justify a qualified life. For components that justify their qualified life based on an
evaluations (versus a calculation) and whose qualified life evaluation meets the 10 CFR 54.3
definition for TLAA and is thus considered a TLAA for license renewal, describe and justify the
method (when the Analytical EQ reanalysis method using calculations described in NUREG-
1801 is not used) for extending the qualified life from 40 to 60 years.

VCSNS Response RA! 4.4-1

The Arrhenius methodology is the approved model used for calculating thermal qualified
life of 10 CFR 50.49 equipment at VCSNS. As discussed in the LRA, Section 4.4.1.2,
there may be some reduction of excess conservatism In service conditions from
previous evaluations when sufficient information is avallable; however, the Arrhenius
model is used in processing thermal qualified life determinations in accordance with
approved Engineering Services calculation procedures.

RAl 4.4-2: Section B.3.1.2 of the LRA states: “The EQ Program provides reasonable
assurance that the aging effects will be managed such that the components subject to aging
management review will continue to perform their intended functions consistent with the current
licensing basis for the period of extended operation.” Clarify the intent of this concluding
statement given that Section 2.5 (3" paragraph) of the LRA indicates that components in the
EQ program are not subject to an aging management review.

VCSNS Response RA! 4.4-2

LRA Section B.3.1.2 should read: “The EQ Program provides reasonable assurance that
the aging effects will be managed such that the components subject to an EQ TLAA will
continue to perform thelr intended functions consistent with the current licensing basis
for the period of extended operation.”
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RAl 4.4-3: Explain why (and to what extent) electrical penetration assemblies are not
subject to the aging (or qualified life) requirements of 10 CFR 50.49. Assuming all electrical
penetrations are included within the VCSNS Harsh EQ Program and required to meet 10 CFR
50.49, does this mean that the non-1E electrical penetrations qualified life analysis is
considered a TLAA which will be re-analysed for 60 years? And does this mean non-1E

electrical penetrations will also be subject to an aging management review?
VCSNS Response RAl 4.4-3

All electrical penetrations are Included within the VCSNS Harsh EQ Program and meet
the requirements of 10 CFR 50.49. All VCSNS electrical penetrations are subjectto a
TLAA. Non-Class 1E electrical penetrations were previously conservatively listed as
requiring an aging management review because of their non-Class 1E status [Reference
LRA 3.6.1.4]. The Aging management review is not required as these electrical
penetrations have a qualified life that is administratively controlled within the EQ
Program, are handled the same as class 1E penetrations, and are screened out in
54.21(a)(1)(ii).

Although the non-1E electrical penetrations are covered within the EQ Program as a
TLAA, the EQ Program does not include the non-1E cables leading up to the electrical
penetrations, the splices or connections inside and outside the RB. These non-EQ
components will be included in the Cables and Connections Aging Management
Program.

RAl 4.4-4. With regard to the attribute, Data Collection & Reduction Methods, for reanalysis
of the EQ aging evaluation, Section X.E1 of NUREG-1801 states: “A representative number of
temperature measurements are conservatively evaluated to establish the temperatures used in
an aging evaluation. Plant temperature data may be used in an aging evaluation in different
ways, such as (a) directly applying the plant temperature data in the evaluation or (b) using the
plant temperature data to demonstrate conservatism when using plant design temperatures for
an evaluation. Any changes to material activation energy values as part of a re-analysis are to
be justified on a plant-specific basis. Similar methods of reducing excess conservatism in the
component service conditions used in prior aging evaluations can be used for radiation and
cyclical aging.” Clarify that the Virgil C. Summer EQ program is consistent with this attribute or
justify the extent to which the EQ program is inconsistent with this attribute.

VCSNS Response RA14.4-4

The VCSNS EQ Program is fully consistent with this attribute contained within Section
X.E1 of NUREG-1801.

3.6  Aging Management of Electrical and Instrumentation and Controls

RAl 3.6-1: In LRA Section B 2.9, the applicant states that the Non-EQ Insulated Cables and
Connections Inspection Program will be consistent with GALL program XI.E1, Electrical Cables
and Connections Not Subject to 10 CFR 50.49 Environmental Qualification Requirements, as
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identified in NUREG-1801 prior to the period of extended operation. However, the program
discussed in 3.6-1 does not agree with NUREG-1801. Explain (by comparing each element of
GALL program XI.E1 and the applicant's AMP) how the applicant’'s AMP is consistent with the
GALL program XI.E1.

VCSNS Response RA! 3.6-1

Section B.2.9 of the LRA has been revised to (1) clarify the consistency of the VCSNS
ANP to the XL.LE1 Program as Iidentified in NUREG-1801, (2) incorporate the AMP for fuse
holders, and (3) clarify which instrumentation cables are included in the XI.E1 and X1.LE2
AMPs. The new B.2.9 Is designated Attachment Vil herein.

RAI| 3.6-2: Exposure of electrical cables to localized environments caused by heat,
radiation, or moisture can result in reduced insulation resistance (IR). Reduced IR causes an
increase in leakage currents between conductors and from individual conductors to ground. A
reduction in IR is a concern for circuits with sensitive, low-level signals such as radiation
monitoring and nuclear instrumentation since it may contribute to inaccuracies in the instrument
loop. Visual inspection may not be sufficient to detect aging degradation from heat, radiation,
or moisture in the instrumentation circuits with sensitive, low-level signals. Because low-level
signal instrumentation circuits may operate with signals that are normally in the pico-amp range
or lower in range, they can be affected by extremely low levels of leakage current. These low
levels of leakage current may affect instrument loop accuracy before the adverse localized
changes are visually detectable. Routine calibration tests performed as part of the plant
surveillance test program can be used to identify the potential existence of this aging
degradation. Provide a description of your aging management program that will be relied upon
to detect this aging degradation in sensitive, low-level signal circuits.

VCSNS Response RAl 3.6-2

VCSNS will establish a GALL type program for relevant, non-EQ, in-scope I1&C cables
with sensitive, low-level signals for the NI and RM systems. A description of this
program is attached herein. The program will use the guidance of the GALL program as
well as considering the proposed changes to the GALL program as has recently been
presented to the NRC in meetings with the License Renewal Electrical Working Group
(LREWG). A description of this new program is attached and is considered consistent
with the NUREG-1801 Program XI.E2. For those relevant, non-EQ, in-scope 1&C cables
with sensitive, low-level signals for which the cable is not specifically included In the
loop calibration process, an “Alternate X1.E2” Program Is being reviewed by the LREWG.
Implementation of an alternate program will be considered, when appropriate, for low
signal level NI and RM circuit cables without loop calibrations, after the industry finalizes
the approach. See the summary description of the XI.E2 GALL type program followed by
the alternate XI.E2 Program, both designated as Attachment Vill herein.

RAI 3.6-3: LRA Table 3.6-1, Item 4 indicates that the aging management review for medium
voltage cables exposed to moisture and voltage stressors concluded that aging management at
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VCSNS is not required. No instances of power cable failure at VCSNS due to moisture
intrusion were found.

Most electrical cables in nuclear power plants are located in dry environments. However, some
cables may be exposed to condensation and wetting in inaccessible locations, such as
conduits, cable trenches, cable troughs, duct banks, underground vaults, or direct buried
installations. When an energized medium-voltage cable is exposed to wet conditions for which
it is not designed, water treeing or a decrease in the dielectric strength of the conductor
insulation can occur. This can potentially lead to electrical failure. The growth and propagation
of water trees is somewhat unpredictable. Provide a description of your aging management
program that will be relied upon to provide reasonable assurance that the intended function of
inaccessible medium-voltage cables that are not subject to environment qualification
requirements of 10 CFR 50.49 and are exposure to moisture while energized will be maintained
consistent with the current license basis through the period of extended operation.

VCSNS Response RA! 3.6-3

Water treeing phenomenon must be addressed when relevant In-scope medium voltage
underground cables are exposed to moisture together with significant voltage. VCSNS
recognizes the potential uncertainties involved with water treeing, even with ducts that
are sloped to preclude moisture accumulation, and will create a program consistent with
NUREG-1801 section XI.E3. The program description is designated as Attachment IX
herein. Relevant cables are limited to that supplying 7.2kv to the Service Water
Pumphouse motors via two underground ducts using Okonite EPR cable with a Hypalon
jacket. All other underground 7.2kv cables are either not in the LR Scope or are
energized less than 25% of the time. The underground ducts for the relevant cables are
sloped to provide drainage. Cable and manhole inspections have shown indications that
the relevant cables have been exposed to molsture with significant voltage. The VCSNS
program described herein will result in a 10-year test interval by an appropriate industry
approved testing method selected to validate the satisfactory condition of the cable
insulation and to glve some assurance of the remalning life of the cable, while not
damaging the cable itself. The specific type of test performed will be determined prior to
the Initial test. The 10-year interval will commence prior to the start of the period of
extended operation. A description of this new program is designated Attachment IX
herein and is consistent with the NUREG-1801 Program XI.E3.

RAl 3.6-4: In Table 3.6-2, of the LRA, the applicant states that aging effects of non-EQ
electrical penetration assemblies include embrittlement, cracking, melting, discoloration,
swelling, or loss dielectric strength leading to reduced insulation resistance, electrical failure
caused by thermal/thermoxidative degradation of organics, radiolysis and photolysis (in
ultraviolet-sensitive materials only) of organic, radiation-induced oxidation, and moisture
intrusion. However, the applicant states that for the ambient environmental conditions at
VCSNS, no aging effects have been identified that could cause a loss of function and no aging
management is required.

In most areas within a nuclear power plant, the actual ambient environments are less severe
than the nominal plant environment. However, in a limited number of localized areas, the actual
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environments may be more severe than the nominal plant environment. Insulation materials
used in non-EQ electrical penetration assemblies may degrade more rapidly than expected in
these adverse localized environments. The purposed of the aging management program is to
provide reasonable assurance that the intended functions of electrical penetration assemblies
exposed to adverse localized environment caused by radiation or heat will be maintained to be
consistent with the current licensing basis through the period of extended operation. For non-
EQ electrical penetration within the scope of license renewal exposed to adverse localized
environments, provide & description of an aging management program for electrical penetration
insulation exposed to an adverse localized environmental caused by heat, radiation, or
moisture.

Response RAl 3.6-4

All VCSNS Electrical Penetrations are included within the VCSNS Harsh EQ Program and
meet the requirements of 10CFR50.49. The non-Class 1E as well as the Class 1E
electrical penetrations are considered subject to a TLAA and will be re-analyzed for a
60-year life under the EQ Program. All Electrical Penetrations have a definitive long-
lived qualified life assigned within the EQ Database “HARSH EQ Maintenance Manual”
the same as all Harsh EQ related equipment. Non-Class 1E electrical penetrations were
previously conservatively listed as requiring an Aging management review because of
their non-Class 1E status [Reference LRA'3.6.1.4]. The Aging management review is not
required as these electrical penetrations are to recelve a TLAA for consideration of &
60-year life. There will be no aging management program for electrical penetrations as
these electrical penetrations have a qualified life that is administratively controlled
within the EQ Program and are screened out in §4.21(a)(1)(ii).

RAIl 3.6-5: In & letter dated March 4, 2003, the NRC forwarded to the Nuclear Energy
Institute (NEI) and Union of Concerned Scientists an interim staff guidance (ISG) on the
identification and treatment of electrical fuse holders. The staff position indicated that fuse
holders should be scoped, screened, and included in the aging management review (AMR) in
the same manner as terminal blocks and other types of electrical connections that are currently
being treated in the process. This position only applies to fuse holders that are not part of a
larger assembly such as switchgear, power supplies, power inverters, battery chargers, circuit
boards, etc. Fuse holders in these types of active components are considered a piece parts of
the larger assembly and not subject to an AMR.

As discussed in NUREG-1760 “Aging Assessment of Safety-Related Fuses Used in Low- and
Medium-Voltage Applications in Nuclear Power Plants.” operating experience identified that
aging stressors such as vibration, thermal cycling, electrical transients, mechanical stress,
fatigue, corrosion, chemical contamination, or oxidation of the connections surfaces can result
in fuse holder failure. On this basis, fuse holders (including both the insulation material and the
metallic clamps) are subject to an AMR and require an AMP for license renewal. Typical plant
effects observed from fuse holder failures due to aging have resulted in challenges to safety
systems, cable insulation failure due to overtemperature, failure of a containment spray pump
to start, a reactor trip, etc. Therefore, managing age-related failures of fuse holders would have
a positive effect on the safety performance of a plant. Provide 2 commitment to Implement the
fuse holder I1SG.
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VCSNS Response RAI 3.6-5

Based upon recent industry and NRC discussion and the issuance of a fuse holder ISG,
in-scope, non-EQ, passive fuse blocks will be included within the same commodity
group as terminal blocks, L.e. the Cables and Connections commodity group of NEI
95-10. Fuse holders are specifically included in scoping, screening, and aging
management review methodology and are handled in a manner consistent with the
recently approved ISG-5. In addition to the visual inspection of in-scope, passive fuse
holders on a 10-year periodicity for indication of age related degradation, the metallic
fuse clip portion of the in-scope, passive fuse holders that are found to be susceptible to
age related degradation, will receive a continuity check or will undergo thermography or
other appropriate test on a representative sample basis to assure the metallic fuse clip is
still making a good connection. This test or inspection will serve to give additional
assurance that evidence of age related degradation from fatigue, mechanical stress,
vibration, chemical contamination, and corrosion will be discovered prior to a loss of
intended function.

RAIl 3.6-6: Explain why connection surface oxidation of high voltage electrical switchyard
bus is not considered a significant aging mechanism at the Virgil C. Summer Nuclear Station
(VCSNS).

VCSNS Response RAI 3.6-6

For the ambient environmental conditions at V. C. Summer, no aging effects have been
identified that could cause a loss of intended function for the extended period of
operation. Therefore, there are no applicable aging effects for the switchyard bus.

At VCSNS, the switchyard bus Is comprised of copper or 5" schedule 80 aluminum tube.
Organic materials are not involved. Connections to the switchyard bus are welded.
Conductor connections are generally of the compression bolted category. The
switchyard bus Is located in the yard, which Is the amblent environment of the plant.
The temperature ranges from a historic low of -4°F to a high of 108°F. The environment
is periodically wet (from rainfall). The copper and aluminum materials do not experience
any appreciable aging effects in this environment, except for minor oxidation, which
does not impact the ability of the switchyard bus to perform its design function. In order
to validate aging effects, a review of industry experience was performed. This review
included NRC generic communications, LERs, and NRC NUREGs related to switchyard
bus. No documents involving switchyard bus were identified. VCSNS operating
experience was also reviewed to validate aging effects for switchyard bus and
connections. This review included CERs (condition evaluation reports) and NCNs (non-
conformance notices) for any documented instances of switchyard bus aging, in
addition to interviews with responsible SCANA Substation Department and VCSNS
engineering and maintenance personnel. No instance of aging related problems with
in-scope switchyard bus and connections due to contaminants or oxidation was
uncovered.
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RAIl 3.6-7: The most prevalent mechanism contributing to loss of high voltage transmission
conductor strength is corrosion, which includes corrosion of steel core and aluminum strand
pitting. Explain in details why no aging effects related to conductor corrosion have been
identified that would cause a loss of function for the extended period of operation. Also, explain
why no significant aging effects related to wind loading vibration or sway on high voltage
connections have been identified at VCSNS.

VCSNS Response RA! 3.6-7

From the EPRI License Renewal Electrical Handbook 1003057 December 2001 in
summary:

Regarding HV transmission conductor strength, tests performed by Ontario
Hydroelectric showed a 30% loss of composite conductor strength of an 80-year-old
ACSR conductor due to corrosion. There is a set percentage of composite conductor
strength established at which a transmission conductor is replaced. As illustrated
below, there Is ample strength margin to maintain the transmission conductor intended
function through the extended period of operation.

The National Electrical Safety Code (NESC) requires that tension on installed conductors
be a maximum of 60% of the ultimate conductor strength. The NESC also sets the
maximum tension a conductor must be designed to withstand under various load
requirements, which includes consideration of ice, wind and temperature. These
requirements were reviewed concerning the specific conductors included in the AMR.
The conductors with the smallest ultimate strength margin (4/0 ACSRY) will be used as an
illustration. VCSNS is in the medium loading zone; therefore, the Ontario Hydroelectric
heavy loading zone study Is conservative.

The ultimate strength and the NESC heavy load tension requirements of 4/0 ACSR are
8350 Ibs. and 2761 Ibs. respectively. The margin between the NESC Heavy Load and the
ultimate strength Is 5589 Ib.; l.e., there is a 67% of ultimate strength margin. The Ontario
Hydroelectric study showed a 30% loss of composite conductor strength In an
80-year-old conductor. In the case of the 4/0 ACSR transmission conductors, a 30% loss
of ultimate strength would mean that there would still be a 37% ultimate strength margin
between what Is required by the NESC and the actual conductor strength.

The 4/0 ACSR conductors have the lowest initial design margin of any transmission
conductors Iincluded in the AMR. This illustrates with reasonable assurance that
transmission conductors will have ample strength through the period of extended
operation. Corrosion of ACSR conductors is a very slow acting aging effect that is even
slower for rural areas with generally less suspended particles and SO, concentrations in
the air than urban areas.

At VCSNS, the transmission conductors are constructed of ACSR (aluminum conductor
steel reinforced) material, either 795 kemll or 1590 kemil. The shield wire Is 3/16” H.S.
steel. There are no organic materials involved and no appreclable aging effects for the
transmission conductors. The connections used for these conductors likewise have no
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organic materials. There are no applicable aging effects that could cause loss of the
intended function of the transmission conductors for the period of extended operation.

Regarding wind loading vibration and sway on HV connections, wind loading that can
cause a transmission line and insulators to vibrate is considered in the design and
Installation. Loss of material (wear) and fatigue that could be caused by transmission
conductor vibration or sway are found not to be applicable aging effects in that they
would not cause a loss of intended function if left unmanaged for the extended period of
operation.

In order to validate aging effects, a review of industry experience was performed. This
review included NRC generic communications, LERs, and NRC NUREGS related to
transmission conductors. No documents involving transmission conductors were
identified.

VCSNS operating experience was also reviewed to validate aging effects for
transmission conductors. This review included CERs (condition evaluation reports) and
NCNs (non-conformance notices) for any documented Instances of transmission
conductor aging, in addition to Interviews with responsible SCANA Substation
Department and VCSNS engineering and maintenance personnel. No instance of aging
related problems with transmission conductors was uncovered.

RAI 3.6-8: Various airborne materials such as dust, salt, and industrial effluents can
contaminate insulator surfaces. A large buildup of contamination enables the conductor voltage
to track along the surface more easily and can lead to insulator flashover. Surface
contamination can be problem in areas where there are greater concentrations of airborne
particles such as near facilities that discharge soot or near the seacoast where salt spray is
prevalent. Cracks in insulators have been known to occur when the cement that binds the parts
together expands enough to crack the porcelain. Mechanical wear is another aging effect for
strain and suspension insulators because they are subject to movement. Movement of
insulators can be caused by wind blowing the supported transmission conductor, causing it to
swing from side to side. If this swinging is frequent enough, it could cause wear in the metal
contact points of the insulator string and between an insulator and the supporting hardware.
Provide a detailed assessment of surface contamination, cracking, and loss of material due to
wear for high-voltage insulators and explain why these potential aging effects are not significant
for VCSNS.

VCSNS Response RAl 3.6-8

From the EPRI License Renewal Electrical Handbook 1003057 December 2001 in
summary:

Regarding the potential for contamination of insulators, the bulldup of surface
contamination Is gradual and in most areas such contamination is washed away by rain;
the glazed Insulator surface alds this contamination removal. A large buildup of
contamination enables the conductor voliage to track along the surface more easily and
can lead to insulator flashover. Surface contamination can be a problem in areas where
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there are greater concentrations of airborne particles such as near facllities that
discharge soot or near the seacoast where salt spray is prevalent. VCSNS Is located in
an area with moderate rainfall where airborne particle concentrations are comparatively
low; consequently, the rate of contamination buildup on the insulators Is not significant.
At VCSNS, as in most areas of the SCE&G transmission system, contamination bulld-up
on Insulators Is not a problem due to rainfall periodically “washing” the insulators.
Additionally, there Is no nearby heavy industry or other producers of industrial effiuents,
which could cause excessive contamination. There is no salt spray at VCSNS as the
plant is over 100 miles from the ocean. Therefore, surface contamination is not an
applicable aging effect for the insulators In the service conditions they are exposed to at
VCSNS.

Regarding HV porcelalin insulator cracking, porcelain is essentially a hardened, opaque
glass. As with any glass, if subjected to enough force it will crack or break. The most
common cause for cracking or breaking of an Insulator Is being struck by an object (e.g.,
a rock or bullet). Cracking and breaking caused by physical damage is not an aging
effect and is not subject to an AMR. Cracks have been known to occur with insulators
when the cement that binds the parts together expands enough to crack the porcelain.
This phenomenon, known as cement growth, occurs mainly because of improper
manufacturing processes or materials, which make the cement more susceptible to
molsture penetration, and the specific design and application of the insulator. The
string insulators susceptible to porcelain cracking caused by cement growth are isolated
to bad batches (specific, known brands and manufacture dates) of string insulators used
in strain application. The post insulators most susceptible to this aging effect are mutti-
cone (post) insulators used in cantilever applications. Research of NCNs and CERs
within the VCSNS database and discussions with the Substation Department personnel
revealed no instance of insulator cracking or failure related to cement growth at the
VCSNS switchyard. Accordingly, cracking due to cement growth is not an applicable
aging effect for the HV switchyard insulators in the service conditions they are exposed
to at VCSNS.

Regarding mechanical wear, this is an aging effect for strain and suspension insulators
in that they are subject to movement. Movement of the insulators can be caused by
wind blowing the supported transmission conductor, causing it to swing from side to
side. If this swinging is frequent enough, it could cause wear in the metal contact points
of the insulator string and between an insulator and the supporting hardware. Although
this mechanism Is possible, experience has shown that the transmission conductors do
not normally swing and that when they do, due to a substantial wind, do not continue to
swing for very long once the wind has subsided. Wind loading that can cause a
transmission line and insulators to vibrate or sway Is considered in the design and
installation. The loss of material due to wear concern will not cause a loss of intended
function of the insulators at VCSNS; therefore, loss of material due to wear Is not an
applicable aging effect for insulators.

VCSNS operating experience was reviewed to validate aging effects for switchyard
insulators. This review included CERs {condition evaluation reports) and NCNs (non-
conformance notices) for any documented instances of switchyard insulator aging, in
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addition to interviews with responsible SCANA Substation Department and VCSNS
engineering and maintenance personnel. No instance of aging related problems with in-
scope switchyard insulators due to contaminants, cracking, cement growth, or
mechanical wear was uncovered.
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Attachment lll
Responses to Request for Additional Information (RAl) for the Review of the License
Renewal Application for Virgil C Summer Nuclear Station
Sections 3.1, and Appendix B
Accession No. ML030900279

3.1.22 Aging Management Evaluations in The GALL Report That Are Relied on License
Renewal, For Which GALL Recommends Further Evaluation

3.1.2.2.2 Loss of Material Due to Pitting and Crevice Corrosion

RA! 3.1.2.2.2-1: In LRA Table 3.1-1, AMR ltem 2, the applicant states that cracking in the
steam generator shell caused by flaw growth is managed by the in-service inspection plan (LRA
Appendix B.1.7). The plan is stated to be consistent with NUREG-1801, Section XI.M1, which,
in turn, is based upon ASME. Loss of material caused by general, pitting, and crevice corrosion
is managed by the chemistry program (LRA Appendix B.1.4). The staff notes that the
applicant’s in-service inspection program cites Section Xl, Subsections IWB, IWC, and IWD.
However, Section XI.M1 of NUREG-1801 states, “In certain cases, the ASME inservice
inspection program is to be augmented to manage effects of aging for license renewal....” For
the case of pitting corrosion at the surfaces of the steam generator shell assembly, NRC
Information Notice (IN) 90-04 recommends the use of such augmented procedures, including
the use of enhanced ultrasonic techniques and additional visual and magnetic particle
examinations as required.

a. Provide an enhanced condition-monitoring program that can reliably detect loss of
material due to pitting and crevice corrosion, and detect cracks at the inside surface of
the VCSNS steam generator girth welds and shell plates so that loss of material and
cracking are effectively managed.

b. The applicant states that its AMR results are consistent with NUREG-1801, which
references to NRC IN 90-04 as the basis for enhanced detection of aging effects in the
shell. Confirm whether the 100% secondary-side inspection during refueling outage 12
included an examination of the steam generator shell assembly for the presence of
degradation (e.g., pitting). If such examinations were performed, identify the inspection
methods used, list the exact shell components inspected, confirm whether these
methods were adequate to detect pitting, and describe the inspection results.

VCSNS Response RAI 3.1.2.2.2-1

GALL ltem IV.D1.1-c addresses corrosion of the upper and lower shell and the transition
cone. The sub-component AMR results are consistent with the identified GALL item with
regards to material, environment, aging effects requiring management, and credited
programs, except as clarified. Certain aging effects (cracking due to flaw growth) not
specified for the identified GALL item are managed by the credited programs.

NRC IN 90-04, which is referenced for the GALL item as the basis for enhanced detection
of aging effects in the shell, addressed flaw growth at girth welds due to service loading.
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The IN contains only general indication that pits on the surface served as crack initiation
sites, and not that pitting corrosion resulted in sufficient degradation to cause loss of
component function. No subsequent industry experience has further Iidentified pitting
corrosion resulting in reportable indications for the shell. Cracking due to flaw growth
Is managed at VCSNS by the IS] Plan.

3.1.2.2.4 Loss of Fracture Toughness due to Neutron Irradiation Embrittiement

RAI 3.1.2.2.4-1: The reactor vessel internals program assumes sufficient redundancy in bolt
function that the plant can continue to function safely with fewer than 100% of the bolts intact.
The staff finds that this approach is consistent with the one described in NUREG-1801, GALL
Section XI.M16 (“PWR Vessel Internals”). However, the staff needs additional information for
evaluating the program. With respect to the application of this program to the detection of
irradiation embrittlement of the baffle former bolts, identify the neutron fluence threshold for
which the bafile former bolts become susceptible to loss of fracture toughness due to neutron
irradiation embrittiement and void swelling, submit the technical justification for the threshold,
identify the percentage of the bolts to be selected for inspection, and submit the technical basis
for this selection process. A similar question is asked in RAl 3.1.2.2.12; however, it addresses
irradiation-assisted stress corrosion cracking.

VCSNS Response RAl 3.1.2.2.4-1

It is the intent of VCSNS to follow industry initiatives for these inspections. At present,
the specifics and details of these activities are not avallable. Effective and proven
volumetric and visual examination techniques will be selected for use in performing the
inspection.

The Reactor Vessel Internals Inspection includes the following inspection activities,
which will be conducted on a sample of the most susceptible components, as
determined by engineering evaluation:

¢ For those components that are accessible or can be rendered accessible by the
removal of the core and/or other internals for examination, a visual inspection will
be performed to detect the presence and extent of cracking due to IASCC (and
enhanced by reduction of fracture toughness due to irradiation embrittlement)
and loss of material due to wear.

¢ For bolts and other inaccessible components, a volumetric inspection will be
performed to detect the presence and extent of changes in dimensions due to
irradiation creep and void swelling, cracking due to IASCC, ioss of preload due to
stress relaxation, and reduction of fracture toughness due to irradiation
embrittlement and void swelling.

s With respect to changes In dimension due to void swelling, industry activities
[including WOG and EPRI] are under way to determine whether this is an aging
effect requiring management for license renewal, and, if necessary, to develop
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and qualify methods for detection and management. These activities will be
monitored by VCSNS, and will be performed If necessary.

The Reactor Vessel Internals Inspection will include the following acceptance criteria:

¢ For all subject components, critical crack size will be determined by analysis prior
to the inspection.

s For bolts, any detectable crack indication is unacceptable for a particular bolt.
However, the intended function(s) of reactor vessel internals can be maintained
with fewer than 100% of the bolts intact. That quantity, and specific bolt
locations, will be determined by analysis prior to the inspection.

o Specific acceptance criteria for changes in dimensions due to void swelling, loss
of preload due to stress relaxation, and loss of material due to wear will be
determined by analysis as part of the Inspection plan.

¢ Inspection resulis may also be compared with the acceptance standards of ASME
Section XI, Subsections IWB-3400 and IWB-3500.

3.1.2.2.6 Crack Initiation and Growth due to Stress Corrosion Cracking, Intergranular Stress
Corrosion Cracking, and Thermal and Mechanical Loading

RAl 3.1.2.2.6-1: In LRA Appendix B.2.7, the applicant has identified the information sources
that will be used to identify the susceptible locations in small-bore RCS piping and to select the
sample locations for inspections. Confirm whether all on-going industry activities related to
failure mechanisms for small-bore piping including the recommendations of the EPRI
sponsored Materials Reliability Program (MRP) Industry Task Group (ITG) on Thermal Fatigue
will be followed and whether changes to inspection activities based on industry
recommendations will be evaluated. Confirm also whether the samples locations selected for
inspection will be the bounding locations for Class 1 small-bore piping within the scope of the
license renewal.

VCSNS Response RAI 3.1.2.2.6-1

It is the intent of VCSNS to follow and implement the recommendations of industry
initiatives by the EPRI sponsored Materlals Rellability Program (MRP) Industry Task
Group (ITG) on Thermal Fatigue on small-bore piping. The selection locations for
inspections will be selected to be representative of the bounding locations.

3.1.2.2.7 Crack Growth due to Cyclic Loading

RAI 3.1.2.2.7-1: In LRA Table 3.1-1, AMR ltem 7, the applicant states that the VCSNS vessel
is constructed of ASME SA 5§33 Grade B, Cl 1 plate material and not ASME SA 508 Cl 2
forgings. Therefore, the aging effect of growth of underclad cracking is not applicable to the
VCSNS vessel. However, Table 5.2-8 of the VCSNS FSAR identifies SA 508 Cl 2 as one of the
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materials for reactor vessel shell, flange and nozzle forgings and nozzle safe ends. Clarify this
discrepancy and if growth of underclad cracking is an aging effect, indicate what program will
manage the applicable aging effect.

VCSNS Response RAI 3.1.2.2.7-1

Application Table 3.1-1, ltem 7 includes only NUREG-1801 items for the three cylindrical
shell sections (A2.5.1 and A2.5.2). This ltem does not include the flange (A2.5.3), the
bottom head (A2.5.4), and the nozzles (A2.3.1 and A2.3.2). The vessel nozzles and vessel
filange are SA-508 material. SA-508 material was not Included in Application Table 3.1-1,
Iltem 7, based on the referenced ltem Number in GALL listing in Table 1 of NUREG-1800.
During the license renewal evaluation VCSNS determined that underclad cracking is not
an aging effect requiring management for the VCSNS reactor vessel.

The underclad cracking in the heat affected zones (HAZ) of SA-508, Class 2 forgings and
plate due to reheat cracking as a result of post weld heat treatment is an aging effect
requiring evaluation for stainless steel clad alloy steel Reactor Vessel sub-components.
Two types of underclad cracking have been identified. Reheat cracking has occurred as
a result of postweld heat treatment of austenitic steel cladding applied using high-heat-
input welding processes on ASME SA-508, Class 2 forgings. Cold cracking has occurred
in ASME SA-508, Class 3 forgings after deposition of the second and third layers of
cladding that had no pre-heating nor post-heating applied during the cladding
procedure. The VCSNS Reactor Vessel is not constructed of ASME SA-508, Class 3
material. The inlet/outlet nozzles, closure head flange, and Reactor Vessel flange are
sub-components that are SA-508, Class 2 forgings. The high-heat-input welding
processes affecting reheat cracking, based upon tests of both laboratory samples and
clad nozzle cutouts, Include strip clad and manual inert gas (MIG) cladding processes.
Testing also revealed that reheat cracking did not occur with one-wire and two-wire
submerged arc cladding processes. A review of availlable Reactor Vessel heat treatment
and welding material historical data provided confirmation that high-heat-input weld
process, as described above, were not utilized on VCSNS Reactor Vessel sub-
components. The VCSNS position on Regulatory Guide 1.43 Is included in FSAR
Appendix 3A.

3.1.2.2.9 Crack Initiation and Growth due to Stress Corrosion Cracking or Primary Water
Stress Corrosion Cracking

RAI 3.1.2.2.9-1: With respect to Ni alloy components please provide the following
information:

a. In LRA Table 3.1-1, AMR Item 9, the applicant credits the Alloy 600 aging management
program (LRA Appendix B.1.1) as one of the three programs for managing crack
initiation and growth due to PWSCC of two Ni alloy components, core support pads and
bottom head penetrations. In LRA Appendix B.1.1, the applicant also states that the
Alloy 600 aging management program is consistent with GALL AMP XI.M11. However,
according to Table 3.1-1 of NUREG-1800, the GALL AMP XI.M11 is credited for
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managing cracking only in CRD nozzles (i.e., vessel head penetrations) and no other Ni
alloy components. Clarify this discrepancy.

b. In LRA Table 3.1-1, AMR Item 11, the applicant credits LRA Appendix B.1.1, Alloy 600
aging management program, which is a condition monitoring program, for managing
cracking of Alloy 82/182 welds for the pressurizer instrumentation penetrations and
heater sleeves due to PWSCC. However, in LRA Appendix B.1.1, the applicant states
that this program is consistent with NUREG/CR-1801 AMP XI.M11, which includes only
reactor pressure vessel head penetrations in its scope and no other Alloy 600
components. Therefore, the applicant needs to modify the scope of its Alloy 600 aging
management program (LRA Appendix B.1.1) to include all other Alloy 600 components
in addition to reactor vessel head penetrations.

VCSNS Response RAIl 3.1.2.2.9-1

The Alloy 600 Aging Management Program is utilized for aging management for
components in addition to the vessel head penetrations. The program at VCSNS is
expanded to include other components susceptible to PWSCC (ie, Alloy 600) rather than
establishing an additional program. The program includes aspects of the Chemistry
Program and In-Service Inspection Plan.

The components managed by this program are:

PZR Nozzle-Safe End Weld Metal,

Steam Generator Primary Side Tubeplate,

Reactor Vessel Bottom Head Penetration Tubes,

Reactor Vessel Closure Head Penetration Tubes (CR, Instrument, Vent Pipe),
Reactor Vessel Inlet & Outlet Nozzle Safe Ends

RAI 3.1.2.2.9-2: The inservice inspection plan (LRA Appendix B.1.7) specifies ASME Section
XI VT-3 examination to detect cracking of the core support pads. However, VT-3 examinations
may not be sufficient to detect cracking of the core support pads. Submit an aging
management program for managing cracking in core support pads and bottom head
penetrations during the extended period of operation. Specifically, submit the following
information: (1) inspection method used in detecting cracking in these components, (2)
technical basis showing the adequacy of this method to detect cracking, (3) inspection
frequency and its justification, and (4) acceptance criteria.

VCSNS Response RAI 3.1.2.2.9-2

The Aging Management Programs for cracking of the Core Support Pads and Bottom
Head Penetrations include the Alloy 600 Aging Management Program, Chemistry
Program, as well as the In-Service (ISl) Plan. IS! inspections are done in accordance
with the ASME code requirements. VCSNS is active in industry groups specifically EPRI
and WOG. New developments will be reviewed and if deemed appropriate incorporated
into the aging management of the Core Support Pads and Bottom Head Penetrations.
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RAI 3.1.2.2.9-3:  The applicant has not presented the aging management review results for
the pressurizer heater sheaths. Confirm whether the heater sheaths at VCSNS are made of
Alloy 600. If so, then provide a program for managing cracking of the heater sheaths due to
PWSCC.

VCSNS Response RA! 3.1.2.2.9-3

The pressurizer immersion heater well assemblies (heater sheaths) are made of 316
stainless steel, not alloy 600. They are not consldered susceptible to PWSCC.

3.1.2.2.10 Crack Initiation and Growth due to SCC

RAI 3.1.2.2.10-1: In AMR Item 10, Table 3.1-1 of the LRA, the applicant identified crack
initiation and growth due to SCC as an aging effect for the reactor coolant system (RCS) cast
austenitic stainless stee! (CASS) piping components. The applicant credits the chemistry
program and the inservice inspection (isi) plan to manage these aging effects. Explain whether
the inspection techniques included in the I1SI plan are qualified for detecting and sizing cracks in
the CASS components. Also, confirm whether the I1SI plan includes inspection of heat-affected
zones associated with any weld repairs performed on these CASS components.

VCSNS Response RAIl 3.1.2.2.10-1

The In-Service Inspection (IS!) Plan detects degradation of piping welds by applying the
examination and inspection requirements specified in ASME Section Xi Tables IWB-2500-
1 for Class 1 components. VCSNS has committed to use the 1989 Edition of ASME Code
Section Xl as the Code of record during the current (second) inservice inspection
interval.

There have been no weld repairs to date on Class 1 CASS components.

3.1.2.2.12 Crack Initiation and Growth due to SCC and Irradiation-Assisted Stress
Corrosion Cracking (IASCC)

RAI 3.1.2.2.12-1: Under the reactor vesse! internals inspection program, the applicant has
selected volumetric inspection as the plant-specific basis for addressing the issue of crack
initiation and growth due to SCC and irradiation-assisted stress corrosion cracking in the baffle
former bolts. However, the staff needs additional information for evaluating the program. With
respect to the application of this program to the detection of IASCC cracking of the baffle
former bolts, identify the neutron fluence threshold for which the baffie former bolts become
susceptible to IASCC cracking, submit technica! justification for the threshold, identify the
percentage of the bolts to be selected for inspection, and submit the technical basis for this
selection process. '
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VCSNS Response RAl 3.1.2.2.12-1

it is the intent of VCSNS to follow and implement the recommendations of the industry
initiatives (specifically EPRI and WOG) for these Inspections. At present, the specifics
and details of these activities are not available. Effective and proven volumetric and
visual examination techniques will be selected for use in performing the inspection.

The Reactor Vessel Internals Inspection includes the following Inspection activities,
which will be conducted on a sample of the most susceptible components, as
determined by engineering evaluation.

For those components that are accessible or can be rendered accessible by the
removal of the core and/or other internals for examination, a visual inspection will
be performed to detect the presence and extent of cracking due to IASCC (and
enhanced by reduction of fracture toughness due to irradiation embrittlement)
and loss of material due to wear.

For bolts and other inaccessible components, a volumetric inspection will be
performed to detect the presence and extent of changes in dimensions due to
irradiation creep and void swelling, cracking due to IASCC, loss of preload due to
stress relaxation, and reduction of fracture toughness due to irradiation
embrittiement and void swelling.

With respect to changes in dimension due to void swelling, industry activities
(including WOG and EPRI) are under way to determine whether this is an aging
effect requiring management for license renewal, and, if necessary, to develop
and qualify methods for detection and management. These activities will be
monitored by VCSNS, and will be performed if necessary.

The Reactor Vesse! Internals Inspection will include the following acceptance criteria:

For all subject components, critical crack size will be determined by analysis prior
to the inspection.

For bolts, any detectable crack indication is unacceptable for a particular bolt.
However, the intended function(s) of reactor vessel internals can be maintained
with fewer than 100% of the bolts intact. That quantity, and specific bolt
locations, will be determined by analysis prior to the inspection.

Specific acceptance criteria for changes in dimensions due to vold swelling, loss
of preload due to stress relaxation, and loss of material due to wear will be
determined by analysis as part of the inspection plan.

Inspection results may also be compared with the acceptance standards of ASME
Section X|, Subsections IWB-3400 and IWB-3500.
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3.1.22.14 Loss of Section Thickness due to Erosion at the Feedwater Impingement Plate
and Support

RAI3.1.2.2.14-1: In LRA Table 3.1-1, AMR Item 14, the applicant addresses loss of section
thickness due to erosion at the steam generator feedwater impingement plate and support. In
its discussion, the applicant states that these components do not have a license renewal
intended function for VCSNS and aging management is therefore not required. However, the
applicant provides no justification for this conclusion. The staff is not clear whether the
teedwater impingement plate and support are installed in the VCSNS steam generators. If
these components are installed in the VCSNS steam generators, the applicant needs to provide
the technical basis for excluding the steam generator feedwater impingement plate and support
from the scope of license renewal.

VCSNS Response RA! 3.1.2.2.14-1

There is not an “impingement plate” on the Delta 75 Steam Generators. There is a
similar component, a baffle, provided for Emergency Feedwater (Aux feed) to prevent
cold water from spraying on the hot shell during filling or transients. The nozzle outlet
for emergency and main feed are both below the normal water level. Emergency feed is
not used in normal operation, the nozzle is normally flooded when the system is in
service so erosion from the nozzle outlet in not an aging effect requiring management.

3.1.2.2.15 Crack Initiation and Growth due to PWSCC, ODSCC, and/or IGA

RAI 3.1.2.2.15-1: In LRA Appendix B.1.10, “Steam Generator Management Program,” the
applicant states that the steam generator management program is consistent with GALL AMP
X1.M19. GALL AMP XI.M19 states that all PWR licensees have voluntarily committed to a
steam generator degradation management program described in NEI 97-06, whose guidelines
were under NRC staff review at the time of NUREG-1801 publication. GALL AMP XI.M19
states that the plant technical specifications, staff-approved NE! 97-06 guidelines, and any
other alternate regulatory basis for steam generator degradation management that have been
previously approved by the staff for that plant, are adequate to manage the effects of aging on
the steam generator tubes.

a. The GALL report (NUREG 1801) was published approximately two years ago. The
staff is not clear as to the applicant’'s commitment with respect to NEI 97-06. Confirm
whether VCSNS has committed to the steam generator management program
described in NEI 97-06 for the period of extended operation.

b. ldentify the alternate regulatory basis for steam generator degradation mechanisms
that have been approved by the staff for VCSNS and confirm whether these alternate
bases are incorporated in the steam generator management program as presented in
LRA Appendix B.1.10.

VCSNS Response RAl 3.1.2.2.15-1

The Steam Generator Management Program Is credited with managing cracking and loss
of material for the Steam Generator nickel-based alloy tubes and tube plugs on both the
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primary and secondary sides. The Steam Generator Management Program Is structured
to meet NEI 97-06, “Steam Generator Program Guldelines” and consists of the following
elements:

Primary and secondary chemistry control

Foreign material exclusion

Assessment of degradation mechanisms

Inspection of steam Generator Tubing and tube plugs
Tube integrity assessment

Malintenance and repairs

Primary to secondary leakage monitoring

The Steam Generator tube volumetric inspection technique detects flaw size and depth,
or alternatively, remaining sound tube wall thickness. Primary-to-secondary leakage is
monitored to verify tube integrity during plant operation. Steam Generator tube integrity
is assessed in accordance with the performance criteria in NEI 97-06. The performance
criteria include structural integrity, accident-induced leakage, and operational leakage
limits. Inspection activities also monitor for leakage from tube plugs.

RAI 3.1.2.2.15-2: The staff notes that after more than ten years of experience with thermally
treated Alloy 690 tubes in the U.S. steam generator service, EPRI TE-106365-R14 reports
virtually no incidents of wastage and pitting corrosion for these tubes. However, a small
number of tubes have been plugged due to wear.

a. Describe the design features incorporated into the Westinghouse Delta-75 steam
generators in VCSNS to minimize wear.

b. Describe the features of the steam generator management program to ensure that
loss of material due to wear, loose parts, and other causes is effectively prevented or
mitigated. :

VCSNS Response RA! 3.1.2.2.15-2

The VCSNS Replacement Steam Generators incorporated many lessons learned from
years of experience with U-tube Steam Generators. This information is reflected In the
information supplied to the NRC for the Steam Generator Replacement Project at
VCSNS. One source of information is WCAP-13480 Rev. 1.

Most of the features of the Model F Steam Generators are incorporated directly into the
Delta 75 Replacement Steam Generator. Broached 405 stainless steel tube support
plates, thermally treated Alloy 690 tubes, hydraulically expanded tubes, and reduced U-
bend gaps are carried over from Model F Steam Generators. Several enhancements over
the Mode! F Steam Generators were made to the anti-vibration bars.

The Steam Generator Management Program is structured to meet NEI 97-06, “Steam
Generator Program Guidelines” and consists of the following elements:
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Primary and secondary chemistry control

Foreign material exclusion

Assessment of degradation mechanisms

Inspection of steam generator tubing and tube plugs
Tube integrity assessment

Maintenance and repairs

Primary to secondary leakage monitoring

Aging Management of Plant-Specific Components
3.1.2.4.2 Reactor Coolant Piping, Valves and Pumps

RAI 3.1.2.4.2-1:  With respect to bolting provide the following information:

a. LRA Table 3.1-1, AMR Item 22, identifies loss of closure integrity rather than loss of
preload and cracking as an aging effect for stainless steel and low-alloy steel bolting
requiring management. Explain how the management of loss of closure integrity instead
of loss of preload and cracking would ensure that the intended function of the bolted
joint (pressure boundary integrity) would be maintained during the extended period of
operation.

b.  InLRA Table 3.1-1, AMR Item 22, the applicant presents the AMR results for the reactor
coolant pressure boundary bolting. The applicant states that the AMR results are
consistent with NUREG-1801 in materials and environments, but not in aging effects.
The applicant further states that loss of closure integrity, rather than loss of preload or
cracking, is the aging effect requiring management. The applicant credits the inservice
inspection plan for managing these effects. Explain the difference between loss of
closure integrity and loss of preload or cracking.

VCSNS Response RAIl 3.1.2.4.2-1

Class 1 bolted closures (as well as non-Class 1 closures for the Steam Generators and
Reactor Coolant Pumps) are covered by specific ASME Section Xl activities only
associated with the Reactor Coolant system (i.e. harsher conditions) such that treatment
of individual sub-components is warranted for license renewal.

For all other bolted closures (l.e. pressure-retaining) of components/component types
subject to aging management review, the design of critical closure joint bolting involves
enough redundancy to ensure joint integrity and no aging effects unique to bolting, over
the components being joined/closed, require evaluation for license renewal as discussed
further below.

Although Identified as an aging effect In various industry references, loss of mechanical
closure integrity Is not considered to be an aging effect requiring evaluation for non-
Class 1 component bolted closures (i.e. pressure boundary closures) within the scope of
license renewal.
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Mechanical components within the scope of license renewal, both Class 1 and
non-Class 1, contain bolted closures that are necessary for the pressure boundary of the
components being joined/closed. Examples of these bolied closures are valve bonnet to
body, pump cover to casing, heat exchanger manway and channel head (end-bell), and
piping flange sets. The bolted closure Iis comprised of two mating surfaces, a gasket,
and a fastener set (studs or bolts, washers, and nuts). By themselves, the mating set,
gasket, or fastener set has no component intended function. Together, the bolted
closure forms an integral part of the pressure-retaining boundary of the component.
Additionally, the bolted closure is exposed to the same environment(s) as the
components in the plant areas where the closure is located (process fiuid for internal
mating surface and ambient conditions else). As such, the bolted closure (including
fastener set) was considered to be a sub-component (piece-part) of the components/
component types within the scope of license renewal and did not require evaluation
separate from the component, except as clarified.

Loss of mechanical closure integrity can result in failure of the mechanical joint, as
evidenced by leakage rather than joint fallure, and can be attributed to one or more of
the following effects:

Loss of bolt pre-load (embedment, cyclic load embedment, gasket creep, etc.),
Loss of bolting material (from general and/or boric acid corrosion),

Reduction of bolting material fracture toughness, and

Cracking of high strength bolting material (SCC).

Loss of pre-load Is considered to be the result of inadequate design or improper
assembly (i.e. event driven) or time dependant changes In stresses (e.g. creep).
Inadequate design or improper assembly Is not a license renewal concern. Changes in
preload may result in leakage from the parent component. (Leakage is not considered a
failure of the pressure boundary.) Leakage will be detected during system leak test or
during normal operation. (Normal operation leakage survelllances detect leakage rates
below one galion per minute.) Boric Acid Corrosion Surveillances conducted each
refueling will detect very small amounts of primary coolant leakage. When leakage is
detected, the source is identified and repairs will be made prior to restart after the next
outage.

it is recognized that loss of bolting material could ultimately result in the loss of a
component’s pressure boundary integrity and thus, requires evaluation for license
renewal. However, loss of material is an aging effect requiring license renewal
evaluation for carbon and alloy steel components/component types subject to aging
management review. As such, no evaluation separate from the subject
components/component types of which bolted closures are a part is necessary and, for
carbon and alloy steel components/component types, the aging management programs
credited for managing external general corrosion will also inherently address their
fasteners.
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Reduction of fracture toughness of bolting material, due to thermal/neutron effects is a
license renewal concern for the fasteners of components only due to the assoclated
elevated system operating temperatures and proximity to the reactor vessel beltline
region. Reduction of fracture toughness Is not a license renewal aging effect requiring
management for the fasteners of components out side the reactor vessel.

Stress corrosion cracking (SCC) of bolting materials, it is a condition in which a fastener
that is statically loaded well below the material yield strength may suddenly fail. SCC
bolted closure fastener failures have occurred in materials with apparently normal
chemical and mechanical properties. Although there have been a few instances of
cracking of bolting in the industry due to SCC, these have been attributed to high yield
stress materials and contaminants, such as the use of lubricants containing MoS,.
VCSNS has not and does not use lubricants containing MoS.. However, most bolting is
normally in a dry environment and is coated with a lubricant; in general, environmental
conditions that could lead to SCC of bolting are not expected to occur in non-Class 1
components. For quenched and tempered low alloy steels used for closure bolting (e.g.,
SA193 Grade B7), material susceptiblility to SCC is minimized by having a lower yield
strength. EPRI Report NP-5769 (Volume |, pg. 11-5) indicates that SCC should not be a
concern for closure bolting in nuclear power plant applications If the speclfied yleld
strength is below 150 ksi. The specification for the fabrication of nuclear piping,
specifies alloy steel ASME SA 183, Class B7 bolts/studs and ASME 194 Grade 2H nuts,
which have minimum yield strengths below 150 ksi (105 ksi). A minimum yleld strength
for bolting does not, in and of itself, preclude SCC since the actual yield strength of the
bolt could be above the threshold value for SCC of low alloy steel bolting/fasteners to
occur (150 ksi). However, sound maintenance bolt torquing practices can control
bolting material stresses and the use of appropriate material (such as ASTM A193 Gr.
B7) for bolting reduces the potential for SCC to occur. A review of industry fallure
databases and NRC generic communications, supports the fact that proper material
selection, proper maintenance and torquing procedures, and removal of contaminants
from lubricants have been effective in eliminating the potential for SCC of bolting
materials. Therefore, SCC of bolting materials is not an aging effect requiring evaluation
for license renewal for non-Class 1 components/component types.

RAI 3.1.2.4.2-2: LRA Table 3.1-1, AMR ltem 20, states that the CASS elbows and nozzles of
the RCS Class 1 piping are not susceptible to loss of fracture toughness because these
components have low molybdenum content and have delta ferrite levels of less than 20%. This
is acceptable because the material chemistry for these components meets the screening
criteria set forth in the letter dated March 19, 2000, from Christopher Grimes, NRC, to Douglas
Walters, NEI. This AMR Item is, however, not identified in LRA Table 2.3-2. Clarify this
discrepancy.

VCSNS Response RA! 3.1.2.4.2-2

The tables in Section 2.3 of the Application list the results of the aging management
review for mechanical components. For each component type and environment
combination there will be at least one entry. Entries are not made for aging effects that
do not require management. If no aging effects are identified that require management,
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there Is one entry for that. Since Table 3.1-1, Item 20, is not an aging effect requiring
management, it is not referenced in Table 2.3-2. ltems In Table 3.1-1 were addressed for
whether they required aging management or not. For CASS material in borated water

. Table 2.3-2 references Table 3.1-1, ltem 10.

RAI 3.1.2.4.2-3: The austenitic stainless steel and CASS RCS piping is susceptible to stress
corrosion cracking at their external surface if it comes in contact with halogens that may be
present in the thermal insulation. Cracking has not been identified as an aging efiect at the
external surface of these components. Discuss the controls that are in place to ensure that all
insulation used on austenitic stainless steel and CASS RCS piping is free from halogens. Note
that this is identified as License Renewal Action Item 4 by the industry report WCAP-14575-A,
“Aging Management Evaluation for Class 1 Piping and Associated Pressure Boundary
Components, December 2000.”

VCSNS Response RA! 3.1.2.4.2-3

Stainless steel reflective metal insulation is the most common used insulation type on
stainless steel piping and components. Various other type of insulation used on
stainless steel are encapsulated in stainless steel. Unlike fiberious insulation the
stainless steel does not need controls for control of halogens. More detall on Reactor
Building insulation can be found in the FSAR 6.3.2.6.1.

RAI 3.1.2.4.2-4: The NRC Information Notice 2000-17, “Crack in Weld Area of Reactor
Coolant System Hot Leg Piping at V. C. Summer,” reports a crack in Alloy 182 butter and
182/82 weld on RCS ‘A’ hot leg nozzle to pipe weld. Submit the following information related to
this event:

a. Explain how this cracking event has been taken into account in the IS| Plan (LRA
Appendix B.1.7).

b. The operating experience is described in LRA Appendix B.1.1, Alloy 600 Aging
Management Program, but it is not clear whether this program is credited for managing
PWSCC cracking in Alloy 82/182 welds in RCS Class 1 piping. Clarify this discrepancy.

C. Identify any mitigative actions (e.g., mechanical stress improvement) taken since the
submittal of the LRA to minimize the growth of existing PWSCC cracks and describe
any plan for ensuring the effectiveness of these actions during the extended period of
operation.

VCSNS Response RAl 3.1.2.4.2-4

The information and commitments made by VCSNS as a result of the crack can be found
in the documentation associated with the SER transmitted by NRC letter from Karen R.
Cotton to Steve Byrne dated February 20, 2001 (Reference 8).
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The Information assoclated with the follow up actions was submitted to the NRC and an
SER from Karen R. Cotton to Stephen A. Byrne was issued on October 1, 2002. (See TAC
NO. MB4870, Reference 9).

VCSNS has implemented mechanical stress improvement activities for the two hot legs
that were not repaired. The mechanical stress improvement activities determined the
LBB report did not need to be revised. The information assoclated with this effort was
submitted to the NRC (see TAC NO. MB4870, Reference 15).

RAI 3.1.2.4.2-5: The chemistry program (LRA Appendix B.1.4) references water quality that is
compatible with the materials of construction used in the Class 1 piping and associated
components in order to minimize loss of material and cracking. This program incorporates
EPRI and Institute of Nuclear Power Operations (INPO) guidelines, which reflect industry
experience, and the “lessons learned” from VCSNS and external industry operating experience.
Confirm whether the chemistry program incorporates the guidelines in EPRI TR-105714 (Rev. 3
or later revisions or update). ldentify any differences between the chemistry program and these
guidelines and submit technical justification for these differences.

VCSNS Response RAIl 3.1.2.4.2-5

The VCSNS Chemistry Program incorporates the guidelines of EPRI TR-105714
Revision 4.

RAI 3.1.2.4.2-6: According to LRA Table 2.3-2, the results for austenitic stainless steel piping
and fittings (less than NPS 47), and orifices exposed to chemically treated borated coolant are
presented in LRA Table 3.1-1, AMR ltem 6, and LRA Table 3.1-2, AMR ltem 6. Both AMR
items identify the same aging effect (i.e., cracking) but different aging management programs.
AMR ltem 6 of LRA Table 3.1-1 credits three programs, the chemistry program (LRA Appendix
B.1.4), the ISI plan (LRA Appendix B.1.7), and the small-bore Class 1 piping inspections (LRA
Appendix B.2.7) for managing cracking. However, AMR Item 6 of LRA Table 3.1-2 credits only
one program, the chemistry program (LRA Appendix B.1.4), for managing cracking. Explain
this apparent discrepancy.

VCSNS Response RAl 3.1.2.4.2-6

Table 3.1-1, Rem 6, is identified from the GALL Table 1 requirements as only Class 1
piping. Table 3.1-2, kem 6, contains other system components and non-Class 1 plping.
Table 3.1-2, ltem 6, includes: Thermocouple seals, RC tubing and fittings, RCP Thermal
Barrier flange and non-Class 1 piping. These RC components are not Class 1 piping.
The Small-Bore Class 1 Piping Inspections are not applicable to non-Class 1 piping or to
non-pining components.

GALL has acknowledged chemistry programs alone are effective for many areas. For
treated water and borated water systems, many component-aging effect combinations
that are managed by chemistry alone are not listed in the GALL tables.
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From the GALL Program Description of XL.M2 WATER CHEMISTRY:

“The water chemistry programs are generally effective in removing
impuritles from intermediate and high flow areas. The Generic Aging
Lessons Learned (GALL) report identifies those circumstances in which
the water chemistry program Is to be augmented o manage the effects of
aging for license renewal. For example, the water chemistry program may
not be effective in low flow or stagnant flow areas. Accordingly, in certain
cases as Identified in the GALL reponri, verification of the effectiveness of
the chemistry control program is undertaken to ensure that significant
degradation is not occurring and the component intended function will be
maintained during the extended period of operation. As discussed in the
GALL report for these specific cases, an acceptable verification program is
a one-time inspection of selected components at susceptible locations In
the system.”

From the GALL Section VILLE1:

“The effects of pitting and crevice corrosion on stainless steel components
are not significant in chemically treated borated water and, therefore, are
not included In this section.”

GALL Chapter IV does not list “loss of material due to pitting and crevice corrosion” for
Westinghouse PWR components other than the Item IV D1.1-c. With the approval of
GALL, “loss of material due to pitting and crevice corrosion” is not an aging effect
requiring management for Westinghouse PWR components listed in Chapter IV other
than IV D1.1-c.

GALL Chapter V has accepted chemistry alone as an acceptable aging management
program for “crack inltiation and growth” for stainless steel components.

VCSNS has chosen to list these component-aging effect combinations where chemistry
alone is credited for Aging Management in Table 3.1-2. This position is consistent with
the operating experience reviews conducted for the development of GALL as well as the
operating experience reviews conducted at VCSNS.

RAI 3.1.2.4.2-7: In AMR Item 20, Table 3.1-1 of the LRA, the applicant states that the CASS
components in the reactor coolant piping (elbows and accumulator nozzles) are statically cast.
These components have low molybdenum content and have ferrite levels of less than 20%.
Therefore, based on the screening criteria set forth in the NRC letter dated May 19, 2000, from
C. Grimes (NRC) to D. Walter (NEI), these CASS components are not subject to loss of
fracture toughness due to thermal aging. Explain how the ferrite content was determined.
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VCSNS Response RA! 3.1.2.4.2-7

Based on the material chemistry [WCAP-13206 Revision 2] for the VCSNS Reactor
Coolant loop piping, the elbows in the hot legs, cold legs, and crossover legs are not
susceptible to reduction in fracture toughness due to thermal aging. The elbows have a
low molybdenum content and have delta ferrite levels of less than 20%.

The material chemistry for the 45-degree accumulator nozzles was not contained in
WCAP-13206. The original material certifications for the nozzle heat numbers were
retrieved and indicated delta ferrite levels of less than 20%. The certifications did not
specify a molybdenum content (left blank) that could be construed as trace amounts or
just not documented. Based on the material specification for SA-351 CF8A, the
molybdenum is a maximum of 0.50% thereby classifying the nozzles as having a low
molybdenum content. Therefore, the 45-degree accumulator nozzles are not susceptible
to reduction in fracture toughness due to thermal aging.

RAI 3.1.2.4.2-8: LRA Table 3.3-1 AMR Item 6 states that the ambient environment at VCSNS
does not contain contaminants of sufficient concentration to cause any applicable aging effects
requiring aging management for reactor coolant system non-Class 1 stainless steel
components exposed to a moist air environment. The staff is requesting that the applicant_
provide additional information so that the stafi can evaluate the applicant’s determination that
there are no aging effects for these stainless steel components. Submit information about the
concentration of contaminants in the VCSNS ambient environment and present technical basis
for determining an absence of aging effects requiring aging management.

VCSNS Response RAI 3.1.2.4.2-8

VCSNS is located well inland and is located in an area where forestry Is the prime
commercial activity. VCSNS does not see salt or other corrosive materials in the air
from agriculture or industry. Samples of groundwater and rainwater show chloride and
sulfate concentrations less than 10 ppm. The environment for the oil collection system
components iIs indoors (the Reactor Building) with moist alr. Moist air is not dried but it
is non-condensing for the oll collection components, as well as most other components.
GALL did not identify aging effects that require aging management for the stainless steel
in an air environment. This poslition Is considered consistent with the conclusions of
the efforts that resulted In the publication of GALL. GALL did not identify aging effects
that require management for the external surface of stainless steel components or
stainless steel in a gas environment.

3.1.2.4.3 Reactor Vessel

RAI 3.1.2.4.3-1: LRA Table 2.3-3 refers to LRA Table 3.1-1, AMR Iltem 24, for AMR results
for stainless steel cladding on reactor vessel closure head dome, closure head and vessel
flanges, and bottom head. The AMR item identifies cracking as an aging effect requiring
management. However, the GALL report, NUREG 1801, does not identify cracking as an aging
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effect for cladding on these components, which are made of SA 533B, Cl 1. Submit a technical
basis for identifying cracking as an applicable aging effect for the cladding.

VCSNS Response RAl 3.1.2.4.3-1

GALL Chapter V has accepted chemistry alone as an acceptable Aging Management
Program for “crack initiation and growth” for stainless steel components. VCSNS
conslders cracking a valid aging effect that is managed by chemistry. This position is
consistent with the operating experience reviews conducted for the development of
GALL as well as the operating experience reviews conducted at VCSNS.

RAI 3.1.2.4.3-2: In LRA Table 3.1-1, AMR Item 22, the applicant states that loss of material
due to wear is not considered a valid aging effect for control rod drive flange bolting requiring
management. This statement implies that VCSNS has installed control rod drive flange bolting.
However, Section 5.4.2 of the VCSNS FSAR states that the upper ends of the CRD nozzles
have a welded flexible canopy seal and not bolting. Explain this discrepancy.

VCSNS Response RA! 3.1.2.4.3-2

VCSNS CRD nozzles are seal welded to the CRDM. The pressure boundary is not a
bolted connection. Bolts are used for the magnetic housings, however, they are not
pressure boundary and are not in scope.

RAI 3.1.2.4.3-3: LRA Table 2.3-3 refers to LRA Table 3.1-1, AMR Iltem 28, for the AMR
results for the reactor vessel closure studs assembly. However, LRA Table 3.1-1, AMR

Item 28, presents the AMR results for vessel and vessel closure head flanges and not for
closure studs assembly. Explain this discrepancy. (Note that according to the GALL report, the
component group addressed by the AMR Item 28 should have included reactor vessel and
reactor vessel closure head flanges instead of reactor vessel closure studs).

VCSNS Response RA! 3.1.2.4.3-3

The Table 3.1-1, ltem 28, “Component Group” description was copled from “Component”
column of Table 1 of GALL. The actual components included in the grouping were
selected from the “llem Number in GALL” column. The items included in Table 3.1-1,
ltem 28, are: Incore Flux Thimbles, Clevis Inserts, Head/Vessel Alignment Pins, Radial
Keys, Upper Core Plate Alignment Pins, and Reactor Vessel Closure Head & Vessel
Flanges. The Reactor Vessel Closure Studs are not included in Table 3.1-1, item 28.
Table 3.1-1, ltem 28, should not be listed for the Reactor Vessel Closure Studs in Table
2.3-3.

RAI 3.1.2.4.3-4: The austenitic stainless steel and Ni-alloy based reactor vessel
appurtenances (i.e., CRD housings, vessel head penetrations, and Alloy 82/182 welds) are
susceptible to stress corrosion cracking at the external surface if they come in contact with
halogens that may be present in the thermal insulation. The applicant has not identified
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cracking as an aging effect at the external surface of these components. Discuss the controls
that are in place to ensure that all insulation used on austenitic stainless steel and Ni-alloy
based reactor vessel components are free from halogens.

VCSNS Response RA! 3.1.2.4.3-4

Stainless steel reflective metal insulation Is the most common used insulation type on
stainless steel piping and components. Various other type of insulation used on
stainless steel are encapsulated in stainless steel. Unlike fiberious insulation, the
stainless steel does not need controls for control of halogens. More detail on Reactor
Building insulation can be found in the FSAR 6.3.2.6.1.

RAl 3.1.2.4.3-5: LRA Table 2.3-3 refers to LRA Table 3.1-1, AMR Item 23, and LRA Table
3.1-2, AMR item 11, for the AMR results for the Alloy 600 reactor vessel closure head
penetration tubes. Both AMR items address cracking as an aging effect for these tubes but
identify different programs for managing this effect. item 23 recommends the Alloy 600 AMP,
whereas, Item 11 recommends the chemistry program. Explain why two different programs
have been identified to manage the same aging effect of cracking for the Alloy 600 reactor
vessel closure head penetration tubes.

VCSNS Response RAI3.1.2.4.3-5

The following items were evaluated for loss of material due to crevice corrosion, pitting
corrosion and cracking due to stress corrosion cracking (SCC) or primary water stress
corrosion cracking (PWSCC): 1) incore neutron detector (flux) thimbles bottom mounted
instrumentation; 2) tube & fittings / Incore neutron detector conduits; 3) manway covers
insert plates - primary side; 4) PZR manway cover; and 5) RV closure head penetration
tubes (CR, instrument, vent pipe). Loss of material due to crevice corrosion, pitting
corrosion for all five of these items Is included In Table 3.1-2, ltem 7. Cracking due to
PWSCC of RV closure head penetration tubes is included in Table 3.1-1, ltem 23. Table
3.1-2, ltem 11, does not need to include cracking due to PWSCC of RV closure head
penetration tubes. Table 3.1-2, ltem 11, should not be referenced in Table 2.3-3 for RV
closure head penetration tubes. Table 3.1-2, item 11, should only include stainless steel
(not nickel based alloy) and cracking due to SCC (not PWSCC).

RAI 3.1.2.4.3-6: The AMR results for the PWR reactor vessel flange leak detection line
(GALL ltem No. IV.A2.1-f) are presented in Table 1 of GALL Volume 1 (NUREG-1801).
Therefore, AMR Item 9 in LRA Table 3.1-1 should also include this AMR result. Confirm
whether AMR item 9 of LRA Table 3.1-1, includes the AMR results for PWR reactor vessel
flange leak detection line. If so, identify the aging management programs for this component.
if not, provide an explanation or basis for not including these AMR results.

VCSNS Response RAI 3.1.2.4.3-6

VCSNS did not include Reactor Vessel flange leak detection line in Table 3.1-1, Item 9.
The Reactor Vessel filange leak detection line is included in Table 3.1-2, Items 1, 5, and 6.
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The Reactor Vessel flange leak detection components are classified as Code Class 2
components and are not normally filled with borated water.

3.1.2.4.4 Reactor Vessel Internals

RAI 3.1.2.4.4-1: In LRA Table 3.1-1, AMR Items 5 and 31, the applicant identifies loss of
fracture toughness due to irradiation as one of the applicable aging effects for the stainless
steel reactor vessel internals in the fuel zone region. The applicant’s identification of all of the
reactor vessel internals in the fuel zone region as being susceptible to loss of fracture
toughness due to irradiation represents an acceptable position to the staff. However, the staff
needs additional information. Submit a criterion used to identify the vessel internals that are
susceptible to loss of fracture toughness due to neutron irradiation along with its technical
basis, and explain why the reactor vessel internals outside the fuel zone region are not
considered susceptible to loss of fracture toughness due to irradiation.

VCSNS Response RAl 3.1.2.4.4-1

VCSNS Reactor Vessel! Internals Inspection Program has not yet been developed but will
be developed and implemented prior to the period of extended operation. VCSNS will
follow the practices that are developed from Industry initiatives (specifically EPRI and
WOG) and operating experience for Reactor Vessel Internals Inspection.

RAI 3.1.2.4.4-2: The applicant credits the Reactor Vessels Internals Inspection Program
(LRA Appendix B.2.4) with managing loss of preload due to stress relaxation in VCSNS
hold-down spring, clevis insert bolts, and upper and lower support column bolts (LRA Table
3.1-1, AMR Items 30 and 35). In contrast, NUREG-1801 specifies that both inservice
inspection and loose parts monitoring should be applied to manage loss of preload due to
stress relaxation in the lower and upper support column bolts (GALL ltems |V, B2.1-k and
B2.5-h). For the hold-down spring (GALL ltem B2.1-d) and clevis insert bolts (GALL Item IV,
B2.5-i), NUREG-1801 states that either loose parts monitoring or neutron noise monitoring is to
be used in addition to inservice inspection to manage loss of preload. Explain how the Reactor
Vessels Internals Inspection Program alone in the absence of either loose parts monitoring or
neutron noise monitoring will adequately manage loss of preload in these components.

VCSNS Response RA! 3.1.2.4.4-2

VCSNS Reactor Vessel Internals Inspection Program has not yet been developed but will
be developed and implemented prior to the period of extended operation. VCSNS will
follow the practices that are developed from industry initiatives (specifically EPRI and
WOG) and operating experience for Reactor Vessel Internals Inspection.

Loose parts monitoring and neutron nolse monitoring will potentially detect problems in
the vessel but only after failure. These are not valid aging management programs but
potential failure detection systems.
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3.1.2.4.5 In-Core Instrumentation System

RAI 3.1.2.4.5-1: With respect to in-core instrumentation bolting provide the following

information:

a.

In LRA Table 3.1-2, AMR Item 4 identifies stainless steel as material for in-core
thermocouple seal bolting. However, in the “Discussion” column for this AMR item, the
applicant refers to high strength material for this bolting. Clarify this discrepancy. If
high-strength, low-alloy steel is the bolting material, then explain why loss of material
due to boric acid corrosion caused by leaking borated coolant is not an aging effect for
this bolting material.

The applicant has identified loss of closure integrity rather than loss of preload and
cracking as an applicable aging effect requiring management for closure bolting for
in-core thermocouple seals. Explain how managing of loss of closure integrity would
ensure that the pressure boundary of the bolted joint would be maintained during the
extended period of operation.

In Westinghouse-designed PWRs, mechanical high-pressure seals, located at the seal
table, are used to seal the area between the thimble tubes and the long-radius guides.

-Describe how the sealing of the area between the thimble tube and the guide is

achieved at VCSNS and confirm whether bolted connection is employed for this
mechanical seal. If a bolted connection is employed, then identify applicable aging
effects and present an AMP for managing these effects.

The inservice inspection plan program (LRA Section B.1.7) is credited for managing loss
of mechanical closure integrity, which includes loss of preload, loss of material and
cracking of the bolted closures for the in-core thermocouple seal assemblies. The
inservice inspection plan, which is based on ASME Section Xl|, Subsection IWB,
requires VT-1 visual examination of bolts. Explain how the VT-1 examination can
manage the effect of loss of preload so that the intended function of the bolted closure,
i.e., pressure boundary, is maintained during the extended period of operation.

VCSNS Response RA! 3.1.2.4.5-1

Bolting for the in-core thermocouple seal is stainless steel. it is not the intent of
the discussion column to state the material type. i is intended to indicate that
SCC has been identified as an aging effect for some bolting.

Although identified as an aging effect in various industry references, loss of
mechanical closure integrity Is not considered to be an aging effect requiring
evaluation for component bolted closures (i.e. pressure boundary closures)
within the scope of license renewal. The bolted closure was considered to be a
sub-component (piece-part) of the components/component types within the
scope of license renewal and did not require evaluation separate from the
component.
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d)

Loss of mechanical closure integrity can result in failure of the mechanical joint,
is evidenced by leakage rather than joint failure, and can be attributed to one or
more of the following effects:

Loss of bolt pre-load (embedment, cyclic load embedment, gasket creep, etc.),
Loss of bolting material (from general and/or boric acid corrosion),

Reduction of bolting material fracture toughness, and

Cracking of high strength bolting material (SCC).

Loss of pre-load was considered to be the result of inadequate design or
improper assembly (i.e. event driven) that is not related to aging and that would
manifest itself during the current operating term and be corrected prior to the
period of extended operation. This component Is disassembled and reassembled
each refueling. Potential loss of pre-load should have already manifested itself
for this component. Thus, the mechanisms associated with loss of bolting pre-
load are not a license renewal concern.

The stainless steel fasteners are immune to loss of material due to general
corrosion and are normally in a dry environment limiting the concerns for pitting
and crevice corrosion. Stalnless steel fasteners have been shown to be immune
to loss of material due to boric acid wastage.

Reduction of fracture toughness of bolting material, due to thermal/neutron
effects is & license renewal concern for the fasteners of components only due to
the associated elevated system operating temperatures and proximity to the
reactor vessel beltline region. This is not applicable to bolting of the in-core
thermocouple seal. '

Stress corrosion cracking (SCC) of bolting materials, it is a condition in which a
fastener that is statically loaded well below the material yield strength may
suddenly fail. SCC bolted closure fastener fallures have occurred in materials
with apparently normal chemical and mechanical properties. Although there have
been a few instances of cracking of bolting in the industry due to SCC, these have
been attributed to high yield stress materials and contaminants, such as the use
of lubricants containing MoS;. VCSNS has not and does not use lubricants
containing MoS..

The connection between the incore instrument thimble and the gulde tube is
made with the standard Westinghouse style tube fitting arrangement. Itis nota
bolted connection.

Loss of pre-load was considered to be the result of inadequate design or
improper assembly (i.e. event driven) that is not related to aging and that would
manifest itself during the current operating term and be corrected prior to the
period of extended operation. This component is disassembled and reassembled
each refueling. At each refueling the bolts are inspected. Potential loss of pre-
load should have already manifested itself for this component. Thus, the
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mechanisms assoclated with loss of bolting pre-load are not a license renew al
concern.

3.1.24.6 Pressurizer

RAI 3.1.2.4.6-1: The applicant states that the identification of the applicable aging effects for
the pressurizer in LRA Table 3.1-1 is consistent with the GALL report. However, The GALL
report presents an AMR for five additional pressurizer components [pressurizer seismic lugs,
heater elements (heater sheaths), manway pad gasket seating surface, safety valves, and relief
valves] that are not addressed in the LRA. According to Table 2-1 in the Westinghouse report
WCAP 14574-A “License Renewal Evaluation: Aging Management Evaluation for Pressurizers,
” the first three components are within the scope of license renewal and require AMRs. Provide
technical justification for not presenting an AMR for these three components, i.e., pressurizer
seismic lugs, heater elements, and manway pad gasket seating surface. Also explain why the
AMR results for safety and relief valves are not presented in LRA Table 3.1-1.

VCSNS Response RA! 3.1.2.4.6-1

Pressurizer selsmic lugs are included with the Pressurizer shell and are not called out as
a separate component. Immersion Heater Well Assemblies is the component name used
at VCSNS for the heater sheaths and they are included in Table 3.1-1, item 24, and Table
3.1-2, ltems 1 and 7. The manway pad gasket-seating surface Is the stalnless steel clad
mating surface of the manway nozzle and is not called out as a separate component.
Pressurizer safety and relief valves are included in Table 3.1-1, ltems 19 and 24, and
Table 3.1-2, items 1 and 5.

RAlI 3.1.2.4.6-2: According to LRA Table 2.3-6, the applicant presented an AMR for
pressurizer nozzles and safe ends. However, it is not clear to the staff about which specific
nozzles are addressed by the LRA. Confirm whether the following five pressurizer nozzles and
safe ends are included: surge nozzle, spray nozzle, safety nozzle, relief nozzle, and their safe
ends, and instrument nozzle.

VCSNS Response RAl 3.1.2.4.6-2

The surge nozzle, spray nozzle, safety nozzle, relief nozzle nozzles do have safe end and
they are included In the Application Table 2.3-6 as well as the instrument nozzles.

RAI 3.1.2.4.6-3: In LRA Table 2.3-6, the applicant presented AMR of manway cover (Row 4)
and manway forgings (Row 7) exposed to chemically treated borated coolant. Why are the
AMR results for these two components different? Does the AMR of manway forgings include
that of manway flanges?
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Response RAl 3.1.2.4.6-3

Application Table 2.3-6, ltem 4, manway cover, Is a non-structural stainless steel insert
that Is used to prevent the borated water from contacting the manway forgings. The
manway forging, included in Application Table 2.3-6, ltem 7, is a carbon steel structural
element that is the ASME pressure boundary that supports the stainless cover (ltem 4)

RAI 3.1.2.4.6-4: According to Section 3.2.5 of the Westinghouse report, WCAP-14574-A,
“License Renewal Evaluation: Aging Management Evaluation for Pressurizers,” four
components of the pressurizer for which an AMR is performed, are exposed to fluid flows that
have the potential to result in erosion of the components: surge nozzle thermal sleeve and safe
end, and spray nozzle thermal sieeve and safe end. The applicant has not identified loss of
material due to erosion as an applicable aging effect for these components. Explain why loss
of material due to erosion is not an applicable aging effect for these components. If loss of
material due to erosion is an applicable aging effect, then provide an AMP for managing it.

VCSNS Response RA! 3.1.2.4.6-4

VCSNS does not consider these aging mechanisms requiring management for these
components. The components are erosion resistant material and are not normally
exposed to high veloclity flow or two phase flow. The Pressurizer pressure control
system is operated in a manner to reduce the spray flow to a minimal amount. Spray
fiow is normally several gallons a minute verses the 750 gallons a minute design fiow.
This low flow rate into the Pressurizer through these 4-inch and 14-inch nozzle safe ends
and associated thermal sleeves Is insignificant to require erosion evaluations.

RAI 3.1.2.4.6-5: The attachment welds at the inside surface of the pressurizer are
susceptible to cracking due to stress corrosion cracking if they are sensitized during fabrication.
The applicant has not presented an AMR for these welds. Identify the components that are
welded to the inside surface of the pressurizer and provide technical justification for determining
whether cracking due to SCC is an applicable aging effect. If cracking is an applicable aging
effect for the attachment welds, then provide an AMP for managing this effect.

VCSNS Response RA! 3.1.2.4.6-5

The support bracket for the heater supports are welded to the Pressurizer clad. These
materials are not sensitized, see FSAR 5.2.5.5, and no special AMP is required for the
welded attachments.

RAI 3.1.2.4.6-6: LRA Table 3.1-1, AMR Item 24, credits the chemistry program (LRA
Appendix B.1.4) and in-service inspection plan program (LRA Appendix B.1.7) for managing
cracking of the pressurizer shell, lower head and upper head cladding with austenitic stainless
steel and interally exposed to chemically treated borated coolant. The in-service inspection
plan is mainly directed at structural welds in the pressurizer shell and heads and not at stainless
steel cladding. However, in 1990, crack-like indications were discovered in the Haddam Neck
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pressurizer cladding. Thermal fatigue can initiate and propagate such cracking through the
cladding and into the ferritic base metal or weld metal beneath the clad. Therefore, submit an
AMP to verify whether thermal fatigue-induced cracking has initiated in the clad and propagated
through it into the ferritic base metal or weld metal beneath the clad.

VCSNS Response RAl 3.1.2.4.6-6

The Pressurizer shell design conslders fatigue usage. The cladding and the welds that
attach internal items to the Pressurizer cladding are not sensitized, the location that is
most likely to experience cracking by thermal fatigue is the connection of the surge line
nozzle to the Pressurizer shell. The Pressurizer surge line nozzles are the limiting
Pressurizer location from a fatigue usage perspective, and are included in the ASME
Section Xl Inspection plan. I cracking were to occur at the surface of the surge nozzie
cladding and propagate to the base metal, volumetric examinations performed in
accordance with ASME Section Xl examination would detect the flaw prior to loss of the
Pressurizer intended function. A specific aging management program to address
cracking of the Pressurizer cladding due to fatigue is not required.

RAI 3.1.2.4.6-7: LRA Table 3.1-1, AMR ltem 22, credits the in-service inspection plan
program (LRA Appendix B.1.7) for managing loss of mechanical closure integrity, which
includes loss of preload, loss of material and cracking, of the bolted closures for the pressurizer
manway cover bolts. The inservice inspection plan; which is based on ASME Section Xl,
Subsection IWB; requires volumetric, and VT-1 and VT-2 visual examinations of bolts. Explain
how these examinations manage the effects of loss of preload so that the intended function of
the bolted closure, i.e., pressure boundary, is maintained during the extended operation.

VCSNS Response RA! 3.1.2.4.6-7

Loss of pre-load is considered to be the result of inadequate design or improper
assembly (i.e. event driven) or time dependant changes in stresses (e.g. creep).
Inadequate design or improper assembly is not a license renewal concern. Changes in
preload may result in leakage from the parent component. (Leakage Is not considered a
fallure of the pressure boundary.) Leakage will be detected during system leak test or
during normal operation. (Normal operation leakage surveillances detect leakage rates
below one gallon per minute.) Boric Acid Corrosion Survelillances conducted each
refueling will detect very small amounts of primary coolant leakage. When leakage is
detected the source Is identified and repairs will be made .

3.1.2.4.7 Steam Generators

RAl 3.1.2.4.7-1: InLRA Table 3.1-1, AMR ltem 9, the applicant addresses possible crack
initiation and growth due to SCC and PWSCC in various nickel-based alloy components,
including nozzles for the steam generator instrument and drain lines. In the discussion section
of AMR Item 9, the applicant did not include the steam generator instrument and drain lines in
the component group for aging management. The applicant implies that the SCC and PWSCC
aging effects are not applicable to the steam generator instrument and drain lines in VCSNS.
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As detailed in NUREG-1801, Table IV.D1 ltem D1.1-j, & plant-specific aging management
program is to be applied to pressure boundary and structural instrument nozzles that are
fabricated with Alloy 600. ‘

a. The staff is not clear whether the instrument and drain lines in VCSNS steam
generators are made of Alloy 600. If the lines are not made of Alloy 600, SCC and
PWSCC in GALL Table IV.D1.1-j may not be applicable; however, the applicant needs
to identify appropriate aging effect(s) and AMP(s) to manage the material that was used
in the fabrication of the instrument and drain lines. Clarify why steam generator
instrument and drain nozzles are not included in the aging management in AMR ltem 9
in Table 3.1-1 of the LRA.

b. If Inconel 82/182 weld metal is used in the nozzle welds, then these welds are
susceptible to crack initiation and growth due to PWSCC. Confirm whether these welds
at VCSNS are made of Alloy 82/182, and if so, provide a program for managing
cracking in these welds due to PWSCC.

VCSNS Response RA! 3.1.2.4.7-1

At VCSNS only the core support pads and bottom head penetration are include in Table
3.1-1, AMR item 9. The primary side of the steam generators does not have Alloy 600 or
Alloy 82/182 weld material exposed to borated water other than the cladding of the
primary side of the tube sheet. The secondary side components do not use Alloy 600 or
Alloy 82/182 weld material.

RAI 3.1.2.4.7-2: In LRA Table 3.1-1, AMR ltem 15, the applicant addresses the potential
aging effects associated with steam generator tubes, sleeves, and plugs. In GALL Item
IV.D.1.2-q, -b, -c, -d, -¢, -f, -g, -h, -i, <j, and -k, the staff identified the following aging effects
associated with tubes, plugs and sleeves: (1) crack initiation and growth due to PWSCC,
outside diameter stress corrosion cracking, and intergranular attack; (2) loss of material due to
wastage and pitting corrosion; (3) deformation due to corrosion at tube support plate
intersections; (4) loss of section thickness due to fretting and wear; (5) denting due to corrosion
of carbon steel tube support plate; (6) loss of section thickness due to flow-accelerated
corrosion; and (7) ligament cracking due to corrosion. Clarify which aging effects in the above
GALL IV.D.1.2 component group is applicable to the VCSNS steam generator tubes, sleeves
and plugs. For those aging effects that are not applicable to the VCSNS steam generators,
provide technical justification.

VCSNS Response RAl 3.1.2.4.7-2

The VCSNS Replacement Steam Generators incorporated many lessons learned from
years of experience with U-tube Steam Generators. This information is reflected in the
information supplied to the NRC for the Steam Generator Replacement Project at
VCSNS. One source of information is WCAP-13480 Rev. 1.

The secondary side components do not use Alloy 600 or Alloy 82/182 weld material.
Thermally treated Alloy 690 tubes are used in the Delta 75 Replacement Steam
Generators. Most of the features of the Model F Steam Generators are incorporated
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directly into the Delta 75 Replacement Steam Generator. Broached 405 stainless steel
tube support plates, thermally treated Alloy 690 tubes, hydraulically expanded tubes, and
reduced U-bend gaps are carried over from Model F Steam Generators. Several
enhancements over the Model F Steam Generators were made to the anti-vibration bars.

Thermally treated Alloy 690 tubes are used to eliminate concerns of PWSCC and
intergranular attack. The enhancements made to the anti-vibration bars and broached
405 stainless steel tube support plates were designed to prevent fretting and wear.
Phosphate chemistry control has not been used at VCSNS thus eliminating the
assoclated concerns for wastage and pitting. Stainless steel tube support plates remove
concerns for denting. Alloy 690 tube plugs have been used on the tubes that have been
plugged. Alloy 600 tube plugs will not be used.

RAI 3.1.2.4.7-3: In LRA Table 3.1-1, AMR Item 17, the applicant addresses possible ligament
cracking due to corrosion in the steam generator carbon steel tube support plate. The GALL
report addresses ligament cracking due to corrosion of carbon steel steam generator tube
supports. The applicant states that the tube supports at VCSNS are made of 405 stainless
steel and the alloy 690 anti-vibration bars are included in this component group. The applicant
states that the chemistry program alone is sufficient to manage cracking in the tube supports
and anti-vibration bars. In GALL IV D.1.1-i, the staff specifies the inservice inspection program
and water chemistry program to manage cracking of stainless steel components. Also, in GALL
IV D.1.2-i and j, the staff specifies the inservice inspection program and water chemistry
program to manage cracking of Alloy 690 components.

a. Provide the technical basis for the conclusion that the water chemistry program by
itself is sufficient to manage cracking in tube supports and anti-vibration bars in light of
the recommended inservice inspection program in the GALL report.

b. Discuss whether tube support plates and anti-vibration bars were inspected during
refueling outage 12. If inspected, what were the inspection results. (See RAl
3.1.2.3.7-2).

VCSNS Response RAI 3.1.2.4.7-3 -

The Table 3.1-1, ltem 16, incorrectly list the anti-vibration bar material as 690 instead of
the actual 405 stainless steel. Ligament cracking due to corrosion of carbon steel steam
generator tube supports is an aging effect for CE steam generators only.

The tube support plates and anti-vibration bars were Inspected during RF-12 and no
abnormal indications were noted.

RAI 3.1.2.4.7-4: In LRA Table 3.1-1, AMR Item 21, the applicant addresses potential wall
thinning due to flow-assisted corrosion for the steam generator steam and feedwater nozzles
and safe ends. The applicant concludes that this aging effect is not applicable to these
components at VCSNS; therefore, aging management for this effect is not required, but
provides no justification for this conclusion. As detailed in NUREG-1801, Table IV. D1, ltem
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D1.1-d, steam and feedwater nozzles and safe ends are managed under the flow accelerated
corrosion program. Provide the technical basis for concluding that wall thinning due to flow-
accelerated corrosion is not an applicable aging effect and that no aging management program
is needed for these nozzles and safe ends.

VCSNS Response RAl 3.1.24.7-4

The main steam exiting the steam generators Is dry (less than 0.1% molsture). Dry
steam is not a concern for flow-accelerated corrosion (FAC).

FAC is not a concern for the steam generator nozzle for emergency feedwater (auxiliary
feedwater). The liquid that enters the steam generator through this nozzle is
significantly subcooled; heated water is not injected through this nozzle.

A review of operating experience at VCSNS has concluded the only location in the
feedwater system that experience significant flow-accelerated corrosion Is the piping on
the outlet of the feedwater flow control valves. At full load conditions the Alloy 690
feedring nozzles provide a backpressure for the inlet nozzle and thus limit the possibility
of two-phase flow into the steam generator.

RA! 3.1.2.4.7-5: In LRA Table 3.1-1, AMR Item 22, the applicant states that for steam
generator class 2 bolting, loss of closure integrity rather than loss of preload or cracking is the
aging effect requiring management and that the additional aging mechanism of stress
relaxation is being managed. In GALL IV.D1.1-f, the staff identifies the aging effect of loss of
preload due to stress relaxation for secondary manway and handhole bolting, for which the staff
identifies the bolting integrity program as the AMP.

a. Explain the difference between loss of closure integrity and loss of preload. Explain
how the management of stress relaxation differs from the management of loss of
preload for bolting.

b. Confirm whether bolt retorquing is performed at VCSNS as a part of its maintenance
activities and, if so, why it is not credited for managing loss of preload in bolting.

VCSNS Response RA! 3.1.2.4.7-5

Loss of pre-load Is consldered to be the result of inadequate design or improper
assembly (i.e. event driven) or time dependant changes In stresses (e.g. creep).
Inadequate design or improper assembly is not license renewal concerns. Changes in
preload may result in leakage from the parent component. (Leakage is not considered a
failure of the pressure boundary.) Leakage will be detected during system leak test or
during normal operation. (Normal operation leakage survelllances detect leakage rates
below one gallon per minute.) Boric Acld Corrosion Surveillances conducted each
refueling will detect very small amounts of primary coolant leakage. When leakage is
detected the source Is identified and repairs will be made prior to restart after the next
outage.
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Bolting Is torqued when components are reassembled after they are disassembled for
inspections. The steam generator secondary bolted connections are disassembled for
scheduled Inspection activities. Retorquing of bolts is not a routine activity by itself.

RAI 3.1.2.4.7-6: In LRA Table 3.1-1, AMR Item 27, the applicant addresses loss of material
due to erosion as a potential aging effect for steam generator secondary manways and
handholds [handholes] that are made of carbon steel. The applicant states that “...VCSNS has
Westinghouse recirculating steam generators...” without further elaboration.

a. Clarify whether there are any secondary manways and handholes in the VCSNS
recirculating steam generators and if there are, specify whether loss of material due to
erosion or any potential degradation may be applicable.

b. If the VCSNS replacement steam generators have no secondary side manways and
handholes, discuss how the inservice inspection of the secondary side of the steam
generators is performed (e.g., how is the inspection equipment accessed to the
secondary side?)

VCSNS Response RAIl 3.1.2.4.7-6

The referenced item in GALL Is D2.1-l. D2 items are once-through (B&W) Steam
Generators. Recirculating Steam Generators do not have this item identified in GALL
and no Industry or plant-operating experience has Identified any erosion issues with
secondary manways or handholes. The VCSNS Steam Generators do have these
components and they are included in Table 3.1-1 item 26 and 3.1-2 item 3.

RA| 3.1.2.4.7-7: In LRA Table 3.1-1, AMR ltem 32, the applicant identifies the aging effect of
crack initiation and growth due to SCC and PWSCC for the channel head divider plate in the
VCSNS steam generators. In LRA Table 3.1-2, AMR item 7, the applicant identifies the aging
effect of loss of material due to crevice and pitting corrosion for the same component. The
applicant states that the cracking aging effect is managed by the in-service inspection plan
(LRA Appendix B.1.7) and the chemistry program (LRA Appendix B.1.4), and the loss-of-
material aging effect is managed by the chemistry program.

a. Confirm whether the weld on the divider plate is an Alloy 82/182 weld. Discuss
industry and VCSNS operating experience for the channel head divider plate with
respect to possible SCC and PWSCC of the welds joining the divider plate to the
tubesheet and lower head.

b. If the weld metal used on the divider plate is Alloy 82/182, discuss whether the Alloy
600 aging management program (LRA Appendix B.1.1) includes managing of cracking
of these welds due to PWSCC and SCC.

c. Clarify whether the in-service inspection plan includes the examination of the weld
on the divider plate which includes the weld between the plate and tubesheet, and the
plate and the steam generator lower head.
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VCSNS Response RA! 3.1.2.4.7-7

The divider plate is welded with Alloy 82/182, however the final pass was made with
Alloy 52/152 so the weld does not have 82/182 exposed to borated water. VCSNS has
seen no evidence of cracking on these welds since the installation of the Replacement
Steam Generators in the 1994 outage. The plate welds are in the IS! Program.

RAI 3.1.2.4.7-8: In LRA Table 3.1-2, the applicant identifies a number of combinations of
components and aging effects that are not included in NUREG-1801 (See Table 3.1-2, AMR
ltems 3, 7, 8, 9, 11, and 13). To ensure that all of the applicable aging effects are identified,
the applicant needs to provide industry-operating experience for these components exposed to
their respective environments.

VCSNS Response RAIl 3.1.2.4.7-8

The effects of pitting and crevice corrosion can be controlled on many materials with a
proper chemically controlled environment. Similarly cracking may be controlled in a
proper chemically controlled environment.

GALL has acknowledged the Chemistry Program alone Is effective for many areas. For
treated water and borated water systems many component-aging effect combinations
that are managed by chemistry alone are not listed in the GALL tables.

From the GALL Program Description of XI.M2 WATER CHEMISTRY:

“The water chemistry programs are generally effective In removing
impurities from intermediate and high flow areas. The Generic Aging
Lessons Learned (GALL) report identifies those circumstances in which
the water chemistry program is to be augmented to manage the effects of
aging for license renewal. For example, the water chemlistry program may
not be effective in low flow or stagnant flow areas. Accordingly, in certain
cases as Identified in the GALL report, verification of the effectiveness of
the chemistry control program Is undertaken to ensure that significant
degradation Is not occurring and the component intended function will be
maintained during the extended period of operation. As discussed in the
GALL report for these specific cases, an acceptable verification program Is
a one-time inspection of selected components at susceptible locations in
the system.”

From the GALL Section Vil E1:

“The effects of pitting and crevice corrosion on stainless steel components
are not significant in chemically treated borated water and, therefore, are
not included in this section.”

GALL Chapter IV does not list “loss of material due to pitting and crevice corrosion” for
Westinghouse PWR components other than the ltem IV D1.1-c. Based on approval of
GALL, the Staff has determined, “loss of material due to pitting and crevice corrosion” is
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not an aging affect requiring management for Westinghouse PWR components listed in
Chapter IV other than IV D1.1-c.

GALL Chapter V has accepted chemistry alone as an acceptable aging management
program for “crack initiation and growth” for stainless steel components.

From the GALL Section Vill B1 ltems B1.1-a and B1.2-a list loss of material due to pitting
and crevice corrosion of carbon steel components. These items have only the
Chemistry Program listed as the aging management program.

VCSNS has chosen to list these component-aging effect combinations where chemistry
alone Is credited for Aging Management In Table 3.1-2. This is consistent with the
operating experience reviews conducted for the development of GALL as well as the
operating experience reviews conducted at VCSNS.

RAI 3.1.2.4.7-9: In LRA Table 3.1-2, AMR Item 3, the applicant discusses possible loss of
material due to crevice, general, pitting, and galvanic corrosion in carbon steel steam generator
components (components were not identified).

a. The applicant notes that these components are not specifically addressed in
Chapter IV of NUREG-1801 and states that the chemistry program (LRA appendix
B.1.4) alone provides adequate management for these aging effects. Discuss why
inservice inspection program or other relevant AMPs are not considered to monitor the
aging effects for these components. Provide a condition monitoring program to verify
the effectiveness of the chemistry program in mitigating loss of material in these
components due to various corrosion mechanisms.

b. Discuss industry-operating experience with the components that are covered in this
AMR Item, and confirm whether these components were included in the 100%
inspection of the steam generator secondary. side during refueling outage 12 as
discussed in LRA Appendix B.1.10.

VCSNS Response RAI 3.1.2.4.7-9

GALL Chapter IV does not list “loss of material due to pitting and crevice corrosion” for
Westinghouse PWR components other than the ltem IV D1.1-c. With the approval of
GALL, the Staff has determined “loss of material due to pitting and crevice corrosion” is
not an aging affect requiring management for Westinghouse PWR components listed in
Chapter IV other than IV D1.1-c.

From the GALL Program Description of XI.M2 WATER CHEMISTRY:

“The water chemistry programs are generally effective in removing
impurities from intermediate and high flow areas. The Generic Aging
Lessons Learned (GALL) report identlifies those circumstances in which
the water chemistry program Is to be augmented to manage the effects of
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aging for license renewal. For example, the water chemlstry program may
not be effective in low flow or stagnant flow areas. Accordingly, in certain
cases as Iidentified In the GALL reponi, verification of the effectiveness of
the chemlstry control program Is undertaken to ensure that significant
degradation is not occurring and the component intended function will be
maintained during the extended perilod of operation. As discussed in the
GALL report for these specific cases, an acceptable verification program Is
a one-time Inspection of selected components at susceptible locations in
the system.”

Steam generator components do not have “low flow or stagnant areas” to cause
concerns.

Additionally GALL Section Vill B1 tems B1.1-a and B1.2-a list loss of material due to
pitting and crevice corrosion of carbon steel components. These items have only the
Chemistry Program listed as the aging management program.

VCSNS has chosen to list these component-aging effect combinations where chemistry
alone is credited for Aging Management in Table 3.1-2. This s conslistent with the
operating experience reviews conducted for the development of GALL as well as the
operating experience reviews conducted at VCSNS.

RAI 3.1.2.4.7-10: In LRA Table 3.1-2, AMR Item 8, the applicant discusses possible loss of
material due to crevice and pitting corrosion in steam generator secondary-side thermal sleeves
and the steam flow limiter that are fabricated with nickel based alloy, including thermally treated
Alloy 690. The applicant notes that these components are not specifically addressed in
Chapter IV of NUREG-1801 and states that the chemistry program (LRA Appendix B.1.4) will
manage the aging effects of these components. However, the staff notes that the applicant did
not consider the inservice inspection program to manage the potential aging effect for the
components. The chemistry program can only mitigate or prevent the loss of material, but
cannot monitor the component integrity should degradation occur. Discuss how the loss of
material due to crevice and pitting corrosion of the components can be monitored without an
inservice inspection program.

Response RA! 3.1.2.4.7-10

GALL Chapter IV does not list “loss of materia! due to pitting and crevice corrosion” for
Westinghouse PWR components other than the ltem IV D1.1-c. With the approval of
GALL, the Staff has determined “loss of material due to pitting and crevice corrosion” is
not an aging affect requiring management for Westinghouse PWR components listed in
Chapter IV other than IV D1.1-c.

From the GALL Program Description of XI.M2 WATER CHEMISTRY:
“The water chemistry programs are generally effective in removing

impurities from intermediate and high flow areas. The Generic Aging
Lessons Learned (GALL) report identifies those circumstances In which
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the water chemistry program Is to be augmented to manage the effects of
aging for license renewal. For example, the water chemistry program may
not be effective in low flow or stagnant flow areas. Accordingly, in certaln
cases as identified in the GALL report, verification of the effectiveness of
the chemistry control program is undertaken to ensure that slgnificant
degradation Is not occurring and the component intended function will be
malintained during the extended period of operation. As discussed in the
GALL report for these specific cases, an acceptable verification program Is
a one-time inspection of selected components at susceptible locations in
the system.” ’

Steam generator components do not have “low flow or stagnant areas” to cause
concerns.

VCSNS has chosen to list these component-aging effect combinations where chemistry
alone Is credited for aging management in Table 3.1-2. This Is consistent with the
operating experience reviews conducted for the development of GALL as well as the
operating experience reviews conducted at VCSNS.

RAI 3.1.2.4.7-11: In LRA Table 3.1-2, AMR Item 9, the applicant discusses possible crack
initiation and growth due to SCC and flaw growth in steam generator secondary-side thermal
sleeves and the steam flow limiter fabricated with nickel based alloy, including thermally treated
Alloy 690. The applicant notes that these components are not specifically addressed in
Chapter IV of NUREG-1801 and states that the chemistry program (LRA Appendix B.1.4) and
in-service inspection plan (LRA Appendix B.1.7) will manage the aging effects of these
components. However, the staff notes that ASME Section Xi, Subsections IWB or IWC do not
explicitly include inspection of some of the secondary side components and the attachment
welds for these components. Confirm whether the in-service inspection plan include inspection
of all the components in this AMR Item and the attachment welds for these components. If not,
provide a condition-monitoring program for managing cracking in these components and
associated attachment welds.

VCSNS Response RA! 3.1.2.4.7-11

GALL Chapter IV does not list “crack initiation and growth due to SCC and flaw growth”
in steam generator secondary components for Westinghouse PWRs other than the item
IV D1.1-c. With the approval of GALL, the Staff has determined this is not an aging affect
requiring management for Westinghouse PWR components listed In Chapter IV other
than IV D1.1-c.

VCSNS has chosen to list these component-aging effect combinations where chemistry
alone Is credited for Aging Management In Table 3.1-2. This is consistent with the
operating experience reviews conducted for the development of GALL as well as the
operating experience reviews conducted at VCSNS.
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RAl 3.1.2.4.7-12: in LRA Table 3.1-2, AMR item 10, the applicant discusses possible loss of
material due to crevice and pitting corrosion and possible crack initiation and growth due to
SCC in the feedwater distribution components (pipe and fittings) that are fabricated with alloy
steel {chrome molybdenum). The applicant states that the chemistry program (LRA Appendix
B.1.4) and inservice inspection plan (Appendix B.1.7) provide adequate management for these
aging effects. Discuss industry and VCSNS experience with these components and state
whether these components were included in the 100% inspection of the steam generator
secondary side during refueling outage 12.

VCSNS Response RAl 3.1.2.4.7-12

GALL Chapter IV does not list “loss of material due to pitting and crevice corrosion” for
Westinghouse PWR components other than the Item IV D1.1-c. With the approval of
GALL, the Staff has determined “loss of material due to pitting and crevice corrosion” is
not an aging affect requiring management for Westinghouse PWR components listed in
Chapter IV other than IV D1.1-c.

From the GALL Program Description of XI.M2 WATER CHEMISTRY:

“The water chemistry programs are generally effective In removing
impurities from intermediate and high flow areas. The Generic Aging
Lessons Learned (GALL) report identifies those circumstances in which
the water chemistry program Is to be augmented to manage the effects of
aging for license renewal. For example, the water chemistry program may
not be effective in low flow or stagnant flow areas. Accordingly, in certain
cases as Identified in the GALL report, verification of the effectiveness of
the chemistry control program Is undertaken to ensure that significant
degradation Is not occurring and the component intended function wiil be
maintained during the extended period of operation. As discussed in the
GALL report for these specific cases, an acceptable verification program is
a one-time Inspection of selected components at susceptible locations In
the system.”

Steam generator components do not have “low flow or stagnant areas” to cause
concerns.

GALL Chapter IV does not list “crack Initiation and growth due to SCC and flaw growth”
in steam generator secondary components for Westinghouse PWRs other than the ltem
IV D1.1-c. Based on approval of GALL, the Staff has determined this is not an aging
affect requiring management for Westinghouse PWR components listed in Chapter IV
other than IV D1.1-c.

VCSNS has chosen to list these component-aging effect combinations where chemistry
alone Is credited for Aging Management in Table 3.1-2. This is consistent with the
operating experience reviews conducted for the development of GALL as well as the
operating experience reviews conducted at VCSNS.
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The feedwater distribution components were inspected during RF-12 and no abnormal!
indications were noted.

RAI 3.1.2.4.7-13: In Table 3.1-2, AMR Item 13, the applicant discusses loss of material due to
crevice and pitting corrosion and crack initiation and growth due to SCC in the components that
are fabricated with stainless steel and nickel-based alloys, including tube support plates, anti-
vibration bars, and flow-distribution baffle. The applicant states that the chemistry program
alone (LRA Appendix B.1.4) provides adequate management for these aging effects.

a. Discuss why an inservice inspection plan is not considered to monitor the potential
aging effects of cracking and loss of material on these components.

b. Discuss industry and VCSNS experience with these components.

c. Discuss whether these components were included in the inspection of the steam
generator secondary side during refueling outage 12. If not, discuss a condition-
monitoring program to confirm that no loss of material or cracking is occurring in these
components.

VCSNS Response RA! 3.1.2.4.7-13

GALL Chapter IV does not list “loss of material due to pitting and crevice corrosion” for
Westinghouse PWR components other than the Item IV D1.1-c. With the approval of
GALL, the Staff has determined “loss of material due to pitting and crevice corrosion” is
not an aging affect requiring management for Westinghouse PWR components listed in
Chapter IV other than IV D1.1-c.

From the GALL Program Description of XI.M2 WATER CHEMISTRY:

“The water chemistry programs are generally effective in removing
Impurities from intermediate and hlgh flow areas. The Generic Aging
Lessons Learned (GALL) report identifies those circumstances in which
the water chemistry program Is to be augmented to manage the effects of
aging for license renewal. For example, the water chemistry program may
not be effective In low flow or stagnant flow areas. Accordingly, in certain
cases as Identified in the GALL report, verification of the effectiveness of
the chemistry control program is undertaken to ensure that significant
degradation is not occurring and the component intended function will be
maintained during the extended period of operation. As discussed in the
GALL report for these specific cases, an acceptable verification program iIs
a one-time inspection of selected components at susceptible locations in
the system.”

Steam generator components do not have “low flow or stagnant areas” to cause
concerns.
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GALL Chapter IV does not list “crack Initiation and growth due to SCC and flaw growth”
in steam generator secondary components for Westinghouse PWRs other than the kem
IV D1.1-c. With the approval of GALL, the Staff has determined this Is not an aging affect
requiring management for Westinghouse PWR components listed in Chapter IV other
than IV D1.1-c.

VCSNS has chosen to list these component-aging effect combinations where chemistry
alone is credited for Aging Management in Table 3.1-2. This is consistent with the
operating experience reviews conducted for the development of GALL as well as the
operating experience reviews conducted at VCSNS.

The accessible portions of these components were inspected during RF-12 and no
abnormal indications were noted.

Time-Limited Aging Analyses
4.2  Reactor Vessel Neutron Embrittlement
4.22.1 Upper Shelf Energy

RAI 4.2.2.1-1: Submit a table of the V.C. Summer 60 year EOL USE values for each of the
beltline materials. Tabulate the heat numbers, material ID, copper values, Initial USE, the EOL
1/4 T fluence, and the EOL 1/4 T USE. Discuss how surveillance capsule results were
evaluated in your determination of the USE values.

VCSNS Response RAl 4.2.2.1-1

Information on the specimens from capsule W was submitted to the Staff in a letter
(RC-98-0185, Reference 10), G. J. Taylor, SCE&G, to NRC Document Control Desk, dated
October 9, 1998, “Reactor Vessel Survelllance Program”. Attached to the letter was
WCAP-15101, “Analysis of Capsule W From the South Carolina Electric & Gas Company
V.C. Summer Unit 1 Reactor Vessel Radiation Survelllance Program,” September 1998.
This WCAP contains the data from the test results of capsule W that was removed after
10.78 Effective Full Power Years (EFPY) with a lead factor of 3.40.

The End of Life (EOL) for VCSNS is 54 EFPY. The 54 EFPY value allows for a lifetime
capacity factor of 90%. The 54 EFPY fluence values can be found in WCAP-15101.
Section 6 of the WCAP provides the radiation analysis and neutron dosimetry
information. Table 6-14 of the WCAP provides both calculated and best estimate fluence
values. Each set of values Is derived using E > 1.0 MeV slope method and dpa slope
method. Values are listed for 0, 15, 30, and 45 degree locations and for the surface

% thickness and % thickness. The highest value listed Is 6.40 x 10" n/cm? (also written
as 6.40E+19 n/em?®). This value Is the calculated value at the surface of 0 degrees.

From the WCAP the measured upper shelf energy at a fluence of 4.664E+19 n/cm’ for the
limiting plate is 126 ft-lb in the longitudinal direction and 74 fi-Ib in the transverse
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direction, for the weld material is 87 ft-Ib, and for the HAZ Is 103 fi-Ib. The fluence value
of 4.664E+19 n/cm® corresponds to over 36 EFPY.

The highest percent of copper (Cu) in the weld material Is 0.05%. The base metal has
0.10% Cu in the intermediate shell plate which is the limiting plate material. Using the
Regulatory Guide 1.99 Figure 2 curves, with these Cu values and an EOL fluence of
6.40E19 n/cm? the predicted decrease in USE is estimated to be 31%. This would reduce
the upper shelf energy for the limiting plate from the unirradiated values of 132 ft-lbs In
the longitudinal direction and 75 ft-lbs in the transverse direction to EOL values 91 fi-lbs
and 51.75 ft-lbs respectively. The weld material Is reduced from 91 ft-lbs to 62 fi-lbs.
The HAZ is reduced from an Initial 130 fi-lbs to 90ft-Ibs. These USE values are greater
than the required 10 CFR §0 Appendix G requirements of 50 ft-1bs.

Test values have shown the reduction of USE t